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Simple Electric Plow.
Many inventors have turned their attention to the ap-

plication of electric power to farm machinery, and ex-

periments in this direction in the United States and

other countries have been frequently described in this

journal. One of the latest attempts of this character is

shown in the electric plow herewith illustrated, which is

characterized by extreme simplicity. This machine is

built in accordance with the ideas of Israel Hogeland of

Chicago, who was granted a patent as late as April 7th

cated. A stout frame or platform is mounted on two

driving wheels and two guide wheels. The large driving

wheels are similar to those used on traction engines, but

are much lighter. Upon the frame of the machine is

mounted a five horse power 500 volt Jenney motor, the

plowman's seat, a controlling rheostat for the motor, a

steering hand-wheel and a lever to raise or lower the plow-

share, while beneath, at the rear end, is the blade of the

plow, having a vertical line of travel controlled by the

lever and clutch in front of the driver's seat. A reel for

miles an hour. The forwarder guide wheels are broad

and flanged, so that a sufficient grip of the earth to pre-

vent wabbling is obtained. While a straight furrow is

thus assured, the plow responds readily to the movement

of the hand-wheel for steering. The blade-controlling

lever is within easy reach of the operator's hand, and by

it the plowshare can be lifted clear of the ground if de-

sired or adjusted to make the depth of furrow required.

Mr. Hogeland thinks that this adaptation of elec-

tric power should have an extensive use on farms. It

for an "electrically operated agricultural machine."

Paul E. Berger is associated with Mr. Hogeland, and

these gentlemen have been experimenting and testing

the plow for some time at the Budlong farm at Bowman-

ville, Chicago, where the photograph herewith repro-

duced was taken. The machine was given its first pub-

lic test on June 24th. Current was taken from the Lin-

coln avenue electric railway line, and the newspaper

reporters who were present united in stating that the

test was entirely successful. "About a half-acre of

ground was plowed yesterday," says one. "the furrows

being as deep, clean cut and straight as any made by the

ordinary horse plow."

As anyone can see by a glance at the picture, this

electric plow will not be criticized as being too compli-

SIMPLE ELECTRIC PLOW.

the wire serving as the motor circuit, an upright wire-

guide, and the gearing for the driving, steering and

blade-lifting mechanisms complete the outfit.

A metallic circuit is in use at Bowmanville, a well-

insuiated double wire being employed. This is paid out

from the reel by its own tension as the plow moves away

from the main circuit, and is wound up again automat-

ically as the machine approaches its first position. In

winding or unwinding the wire is prevented from foul-

ing with the machine by the upright wire-guide, as

shown in the picture. The power of the motor is

transmitted to the driving axle by spur gearing, shown

uncovered in the picture for the purpose of illustration.

With ordinary soil and an average furrow, it is said

that the plow can be operated at the rate of four or five

can be arranged to pull a gang-plow as easily as a single

plow; with the plowshare drawn up, the machine will

take the place of a traction engine for hauling; with a

driving pulley attached to the axle, it can easily be

made to drive a threshing-machine; and other uses sug-

gest themselves. The inventor figures out a profitable

economy over horses for general farming purposes

where power is required, and says that when the value

of electrically transmitted power is fully understood by

farmers current wilt be available in many agricultural

districts where it is now unknown. On large farms, he

avers, small generating plants might advantageously be

setup by using existing traction engines to drive dyna-

mos. Half a million traction engines are now in use, he

says, in this country.
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Some Account of the Evolution of the

Inductor Alternator.

Bv John F. Kelly.

Part II.

The machine designed by Rankin Kennedy in 1S90 is

a twinned form of the Mordey. shown m F.gs^ 17 and iS

with the short-circuiting pieces C'' left out. This necessi-

tates the lamination of the whole o£ the iron, and sub-

jects it all to hysteresis loss. The twins are so arranged

that the induced electromotive forces in the inducing

coils are in opposition, so as to prevent the development

of alternating currents in the inducing circuit The

machine has not, I think, been practically introduced,

and in my judgment it is less fitted for use than its

^'rhe'^modern machines thus far described lenrl them-

selves badly to polyphase working. This is true even of

the standard Mordey, while as to the others adaptation

to polyphase means .practically duplication or triplica-

tion of the whole machine. As polyphase machines,

they are merely mechanical combinations o£ single-

phase machines. A machine adapted directly to poly-

phase working, on the other hand, regulates more

closely and is more efficient as a polyphase than as

a single-phase machine. The machines that follow are

all suitable for polyphase.

The first of them. Figs. 22 and 23, is due to one of the

masters of our profession in this country, and would

even on this account alone be worthy of attention. But

mechanically, in the robustness and simplicity of design,

it seems well in advance of its predecessors. The in-

duced coils are well secured and out of harm's way, and

the only moving pieces in the machine are the shaft and

the single star-shaped inductor. The adaptation of the

machine to single, two or three-phase working is merely

a matter of the number and grouping of the induced

coils. The duplication of the exciting coil is not, I

think, to be considered an improvement. High hopes

were entertained of the future of this machine. Of the

causes of their frustration it is not for me to speak.

The operation of the Fyke and Harris machine will be

clear from the drawings. Figs. 24 and 23. The machine

consists of a pot magnet with a central core. At the

bottom of the pot lies the inducing coil A. The lip of

the pot and the core carry inwardly and outwardly pro-

jecting laminated polar extensions which support the in-

duced coils B. Between these polar extensions move
the rotary laminated keepers C- What I have called

keepers here, on account of their appearance and size,

really correspond to the inductor in the Thomson ma-

chine, and in that which follows, for they normally

constitute that portion of the machine in which the flux

is most invariable. There is no reason why a machine
of this form should not be all right electrically if well

designed. Mechanically, however, it seems to sacrifice

that very simplicity which makes inductors desirable.

I now come to the machine with which I am best ac-

quainted, and in whose designing I took part. For these

reasons I may be pardoned for going more into detail in

the description, since they enable me to give more in-

formation. Coming after that of so many able engi-

neers, it is scarcely to be expected that the work of ray

colleagues and myself should result in any startling

change in form, and, in fact, our improvements are not

such as to catch the eye. They, however, have made
the induction alternator with iron-cored armature a suc-

cess; so much so, that I have no hesitation in saying that

the inductor is not only the alternator of to-morrow, but
that it is the alternator of to-day.

Figs. 26 and 27 show clearly the construction of the
machine. The rotary inductor is a cylindrical steel

casting with outwardly projecting, laminated pole pieces
at either end. The armature consists of two rings con-
nected by wrought-iron tie bars. The induced'coils are
sunk below the surface in grooves in the armature rings,

and the stationary exciting coil lies in the space between
the pole-pieces and the armature rings. The machine is

very effectively ventilated by means of openings in the
middle of the inductor under the exciting coil and the
.spaces between the tie bars. The exciting coil itself is

protected from injury by a massive hollow ring of cast
copper, inside which it is wound.

I have already called attention to the importance of
keeping the flux constant in the inductor, so as to avoid
hysteresis and Foucault current losses therein. The
only thing tending to disturb the inductor flux is the vary-
ing reluctance caused by change in the relative position
of the armature slots and the inductor poles. To keep
this at a minimum is the chief reason for preferring a
double wreath of induced coils to a single one. Mechan-
ical interruption at both ends is necessary in either case,
and it is wise to take advantake of it in distributing the
induced coils. With the same amount of wire, the space
variation of reluctance is much less when both air-gaps
arc utiliz'id than when only one is, and, at the same
time, the regulation of the machine is better. As com-
plete lamination of the body of the inductor is difficult,
even a slight change of flux is to be sedulously avoided.
Lamination of the pole-pieces is necessary, even with
constant flux, as the slots necess,arily change its distri-
bution.

liut, even with the flux through the inductor constant,
the diflicnliics arc by ijo means surmounted. A large
m.iss of iron in the armature is a necessity of the con-
struction, and (he losses in this way may be such as to
make Die machines practically inoperative. Only thor-
ough lamination would put an end to the Foucault losses,
and thorough lamination is, for .structural reasons, out
of the question. Another solution is imposed. Now,
when the flux is constant in the inductor, it is obvious
that in amount it must also be const.int in the armature.
11 but shifts in position without altering in magnitude.

But to give rise to the electromotive force in the induced

coils, it is unnecessary that the shift should take place

throughout the mass of the armature. It is necessary

only that the shift should take place through the coils;

that is, to the depth to which the coils are embedded.
The problem is, therefore, to combine a steady flux in

the center of the armature with a shifting flux in the

armature faces; or, in other words, the distribution of

the flux in the middle of the armature must be inde-

pendent of the points in the faces at which the flux en-

ters. Stated in this way, an analogy with the condi-

tions of electrical distribution in parallel is suggested,

Fi(t. 22. Thomson, 1890.—A' A', Indufftor Poles; A A, JOxcitins

Coils; B B, Induced Coils.

Fig. 23. Tliomson, ]8go.—A' A', Inductor Poles; B B, Induced
Coils,

Fig. 25. "S K C," 1893.—A' Inductor Poles; B Induced Coils; C,
Keepers.

. It will be noticed that the inductor poles are curved in

a special manner. This is done to make the electro-
motive force curve as nearly as possible a sine curve.
You will remember that some time ago much space was
gi\'en up in the electrical journals to a controversy as to

the best form of electromotive force wave. Nearly
every form of wave found some advocate for some pur-
pose, but somehow the sine wave seemed always to be
second best. As we are building machines for general
service, we are entirely satisfied with that curve which
is second best for each special purpose, believing it to

be in consequence the best for general distribution work.

CO u ^
1

M M
-IaJJ

i^j.^\:^^^\v.^^''\\^^^^^\^A\\^^^^^^\ . j

FiK. 24. Pykeand Harris, 1892.—A A, Exciting Coils; B B, Induced
Coils; C C, Keepers.

Fig. 25. Pyke and Harris, 1S92.—B B. Induced Coils; C C, Keepers.

Fig. 27. "S K C," 1S93.—A. Exciting Coil; A,' Inductor Poles;
B Induced Coils; C Keepers. FiR. 28.

SOME ACCOUNT OF THE EVOLUTION OF THE INDUCTOR ALTERNATOR.

and this points to the solution. Consider for a moment
the two laminated rings as electrical mains and the tie

bars as translating devices. Then, if the two mains be

of low and the translating devices of high resistance.

the current through the translating devices will be sub-

stantially independent of the points of attachment of the

feeders— the analogues of the inductor poles. Similarly,

if the reluctauce in the direction of the lamination be
low in comparison with that in the direction of the tie

bars, the magnetic flux in each bar will be constant, no
matter what the position of the inductor poles. In this

manner, the change of flux is confined to a small por-

tion of the armature iron, wliich may be thorouglily

laminated, and thus Foucault current losses are sup-

pressed and hysteresis losses reduced to a minimum, It

thus becomes possible to use in the armature any quan-

tity and form of iron demanded for structural reasons.

The heavy copper bobbin surrounding the exciting
coil, besides being a mechanical protection for the coil,

is also of use in that it prevents the development of an
excessive electromotive force in either exciting or induced
coils, if the exciting circuit should be accidentally
broken. It resists very powerfully any sudden change of
flux.

An important advantage of all stationary induced-coil
machines, and, of course, therefore, of inductors, is the
possibility of regulating separate circuits or feeders with
little or no auxiliary apparatus. Since it is possible to tap
the armature coils at any point, any desired electromo-
tive force between zero and the maximum may be ob-
tained for one circuit without altering the excitation,

and, consequently, without interfering with the electro-

motive force of any other circuit. Circuits or feeders
having different drops may thus be provided for. P'igs.
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28 and 29 show two methods of operation. The coils

AA in the first are the main inducing coils, giving the
electromotive force necessary for all circuits or for the
mains in a feeder and main system. B6' are the auxili-

ary or regulating coils. The number of the regulating
coils in circuit is controlled by the switches CC. The
diagram shows only two circuits; but, of course, any
number may be branched on, each with its own regu-
lating switch. This method is the simpler for the oper-
ation of only one or two machines. With a larger
number of machines I would recommend the method
shown in Fig. 29. as it gives simpler switch connections.
In this method the auxiliary induced coils do not act
directly upon the circuits, but only through the interme-
diary of the auto-converters D. This method of regu-
lation has the advantage over the ordinary "booster"
system that the auto-converter /?, for the same regula-
tion, needs to be only one-half the size of the corre-
sponding "booster," and it is. besides, more efficient.

The adoption of either method secures the same flexibil-

ity and ease of control of the individual circuits as if a
separate machine were used to feed each one, while, at

thesame time, we get the lower first cost and greater
economy of operation of large machines.

Discussion.

Dr. Louis Bell: I have been very much interested
in Mr. Kelly's paper, as giving a peculiarly effective re-

sume of the work that has been done on this very sim-
ple machine. It is a type that has only recently come
into extensive use, in spite of the fact of its having been
one of the first, as Mr. Kelly has shown. It would be
possible to go on and show a vast number of other pos-
sible forms of the inductor dynamo. Of course, one
might readily devise inductor forms similar to almost
every form of field magnet for ordinary machines,
but that would hardly lead to any more valuable re-

sults than have already been obtained. Perhaps the

reference in Mr. Kelly's paper which most interested
me was that relating to the sine wave controversy.
which was bitterly waged through the medium of the

journals for some little time. As nearly as I have been
able to figure, the position taken by those interested

in the development of machines which give particular

forms of wave is that the form of wave given by their

particular machines was the very form of wave that

the public wanted. It is a little hard to sum up a
controversy of that kind, but there is one point I would
like to throw out as a possible explanation of the very
discordant results which were reported, and that is

this: We find oftentimes that alternators do not give

waves which are anywhere near approximate to sine

waves. The discordance may usually be accounted for

by the presence of harmonic electromotive forces.

These may be considered as superinduced on a funda-
mental sine form, giving the distorted waves with which
we are decidedly familiar in actual practice. Now, it

has been pointed out by some investigators, and very
good ones, that, singularly enough, this distorted wave
is capable of giving better results with static trans-

formers, slightly better efficiency, than a sine wave of

the same frequency. If you stop to consider a mo-
ment, you will see that, given a machine which has a

distorted wave due to the presence of harmonic electro-

motive forces, you have in the transformation of energy
from that machine a certain amount of energy^and by
far the largest amount—transformed at fundamental fre-

quency, with, at the same time, other amounts smaller

and varying in magnitude, transformed at a frequency

of three, five, seven, nine, etc., times the fundamental
frequency. Hence, the net result may be. under cer-

tain circumstances, and I doubt not is in the case of

certain static transformed phenomena, that the aver-

age frequency of the alternator having harmonic elec-

tromotive forces is a little higher in actual working
than the frequency of its fundamental. In other words,

the effect on the transformer is very closely similar to

that which would be obtained by taking an alternator

that gives nearly a true sine wave and slightly raises

the frequency. In other words still, if we have an al-

ternator giving a wide departure from the sine wave,

we may consider that that alternator has an equivalent

frequency in respect to the transformation of energy

from it a little higher than its nominal frequency.

That, as nearly as I could figure, would account for

the results that have been obtained by static trans-

formers showing, under similar circumstances, slightly

better results. With inductor motors, nearly all ex-

perimenters seem agreed that what difference there is

between the alternators having a sine wave and those

that have not a sine wave, is in favor of the former.

Most experimenters have found that the induction

motors are apt to run a little better with an alternator

that gives a sine wave; and this fact is easily ex-

plained on the same principle of harmonic frequency

that explained the facts in regard to static transformers.

If you have a motor designed to run at a particular

frequency, and thrust upon it a machine that delivers

part of its enerey at the frequency for which the motor

is designed andpart of its energy at some other fre-

quency, the result naturally is that the energy deliv-

ered at the higher frequency does not work so effect-

ively in that particular motor as that delivered at the

frequency for which the motor was built—hence, as

a rule, slightly worse results from a widely distorted

wave. I think this simple point of view explains, par-

tially at least, nearly all the discrepancies that have

been found between experiments tried on static and

on rotating transformers—for such induction motors

are—with current waves of different forms. Of course,

it quite goes without saying, that if you have a motor

running on a distorted wave circuit, but so designed

that its own distorted waves would be the same as those

received from the circuit, you may then be able to ob-

tain a motor that would run jnst as well and perhaps

a little better _on the machine giving its own form of
wave than it would on others. This explanation is

merely thrown out to account for some of the distorted
results, and I think, on a little reflection, it will be
found to account for nearly all of them.

Trans-Mississippi and International Ex-
position.

Omaha expects to hold an international exposition in

the year iSgS, beginning in June and ending in Novem-
ber, that shall eclipse the Atlanta exhibition and be sec-

ond only to the World's Fair. Preparations for the ex-

hibition, which will bear the name of 'the Trans-Missis-

sippi and International Exposition, are actively under

way. and the general government has made a generous

appropriation. Omaha citizens are entering into the

project with great enthusiasm, and a representative

board of directors is energetically making the prelim-

inary preparations. The department of electricity will

be one of the most important in the show and will be

housed in a separate building. An effort will be made
to induce the engineering and technical societies to hold

their annual meeting': for 1S9S in'Omaha in conjunction

with the exposition.

and has lost heavily, and refuses to renew the agreement
with the city unless the rates are slightly increased.
The city advertises for a new telephone service. It

has no exclusive right to sell to any other company, and
can only permit the erection of a plant in opposition to
the present established company. The present service
is satisfactory, the only dispute being as to rates. The
number of instruments in use by citizens is over 5,000.

A Reminder of the St. Louis Tornado.
The accompanying picture is a graphic reminder of the

terrible force of the recent destructive tornado in St. Louis.

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Elec-

trician.]

E. Hart will petition the council of Elroy, Wis., for

a telephone franchise. He proposes to connect with

Tomah, Valley Junction, Camp Douglass, New Lisbon,

Hustler and Clifton, and a line is projected to Hillsboro

and Richland Center.

The council of Waseca, Minn., has granted a fran-

chise to the Northwestern Telephone company for a

local exchange.

The Northwestern Telephone company of Charles

City, la., proposes to extend its line to Powersville, and

branch to Nashua and Marble Rock, and from the latter

place to Greene and Rockford. The Rudd line will be

continued to Nora Springs and Mason City, and a line

will be run east to Bassett, Ionia and New Hampton.

The Northwestern Telephone company is having a

diffi::ulty with some farmers between Albert Lea and

Manchester, Minn., who refuse to allow the company to

A REMINDER OF THE ST. LOUIS TORNADO.

It is a reproduction of a photograph taken by a local oper-

ator and shows the effect of the wind at the corner of

Park avenue and Eighth street. No words are needed

to supplement the mute eloquence of the picture of the

wrecked electric car and its trailer. The scene has a

further tragic interest from the fact that three persons

lost their lives in this wreck. The motorman and the

conductor were killed when the cars were blown over.

In falling the cars broke the fire-plug in the street, and

the pavement was immediately flooded from the rup-

tured water-pipe. One passenger, pinned bsneath the

forward car, was drowned in the pool formed by the es-

caping water.

Telephones Wanted In Toronto.

The telephone situation in Toronto, Ont., is thus de-

scribed in a press dispatch:

The Bell Telephone company and the city officials are

at loggerheads. The Bell Telephone company of Can-

ada has a perpetual Dominion charter giving it the right

to carry on telephone business in any part of Canada
without special municipal consent. Five years ago the

company made an agreement with the city of Toronto by

which it was guaranteed an exclusive privilege for five

years in Toronto, and for which it agreed to pay five per

cent, on its gross rentals to the city. The agreement

expires in September next.

The company gives metallic underground service with

appliances of the most modern type for S45 per year for

business and S25 per year for private houses, one sub-

subscriber on a line, no charge for extra distance. The
company has found that its rates were unremunerative.

plant poles on their land. The company will appeal to

the courts for a right of way.

The Wisconsin Telephone company will build a new

telephone line from Madison, Wis., to JanesviUe, via

Oregon, Stoughton, Edgerton and Indian Ford.

The Cedar Rapids Marion Telephone company pro-

poses to put in a system at Cedar Rapids, Iowa. A fran-

chise was granted October 5, 1S94, but was repealed

March 20, 1S96- The company claims that the latter

action was without authority and that the ordinance is

still in full effect. The Central Union announces that

it will meet all competition, and a telephone war is in

prospect,

J. E. Keelyn. president of the Western Telephone

Construction company of Chicago, is in Minneapolis,

canvassing the field with a view to establishing a tele-

phone system. He came by request. He claims a list

of 4.000 to 5,000 subscribers is in sight. A similar pro-

ject is in contemplation in St. Paul by this company.

John W. Black contemplates establishing a telephone

system in Nebraska City, Neb.

Representatives of 12 independent toll line tele-

phone companies met at Winona, Minn., and organized

the West Wisconsin and Minnesota Telephone associa-

tion to advance the construction of new exchanges and

connecting lines in that territory. The officers elected

were: President, J. A. Tawney. Winona, Minn.: vice-

president, Wm. Lohmiller, La Crosse, Wis.; secretary.

W. Hayes Laird, Winona.
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Trouble for the Central Union Tele-

phone Company.

The Central Union Telephone company is having a

bard time throughout its territory. In Kankakee, III,,

an organized effort is being made to stop the company

doing business. A year ago a local company was formed
"

by J. L. Hamlin to compete with the Central Union.

Mr. Hamlin secured yearly contracts with nearly every

subscriber of the Central Union and many additional

persons desirous of taking advantage of the low rate

charged for his telephone service, before the manager of

the Central Union got an inkling of the scheme. The

local rates of the Central Union at that time were S4 a

month for business houses and §2. 50 a month for resi-

dences. Mr. Hamlin obtained his subscribers upon a

rate of S2. 50 a month for business houses and $1.50 a

month for residences. Realizing that it would soon be

without a subscriber if its original rate was maintained,

the Central Unijn promptly informed its old patrons if

they would not remove its 'phones they would be charged

no rent for the next two years. Receipts were given for

that length of time. Mr. Hamlin is working every claim

he can upon the council to prevent the Central Union

from securing a franchise or the right to remain in

Kankakee upon the grounds of mere sufferance, that

being its present position. Thus far Mr. Hamlin has

been successful. The Central Union, strictly speaking,

has never had a franchise from Kankakee, but claims to

have the right to do business there by reason of a tacit

contract. Matters were brought to a crisis a few days

ago by the passage of an ordinance providing for the re-

moval of the Central Union poles from certain streets in

the business portion of the city. For more than a year

valued at $50,000, while the machinery is worth $250,-

000. The woodwork in the basement and the dynamo
room was badly charred, and it will cost the company

$5,000 for repairs. The dynamos escaped damage.

Note on the Wheatstone Bridge.

By C. C. Haskins.

Usually the Wheatstone bridge has its multiplier and

divisor sides graduated by resistances of 10, 100 and

1,000 ohms. This only enables the electrician, says the

Journal Telegrafhique of Berne, to obtain a measure-

ment of from i\q to 100 times the indicated third side of

the bridge. Measurements of over one megohm are not

to be accomplished by this method, and minute meas-

urements are equally impossible.

A writer in that journal has suggested a method which

has the merit of novelty, and is readily explained by ref-

erence to Fig. I. which represents the bridge in dia-

gram. The usual connections of the galvanometer are

at the points B and D, but for minute resistances he

changes the side AB by disconnecting the connection at

B and carrying this wire to the variable side of the

bridge, so as to include, as shown in the example, g.ooo

ohms resistance, the side which was formerly AB now
being AE, and the branch which was formerly BC is

now only EC, only the resistances from 500 down to one

remaining. Thus a measurement as low as .001 of an

ohm may be readily arrived at by taking out 10 and

100 in the a branch," which will leave in it i . ooo-)-5 ,000

-|-2,ooo-|-2,ooo:=io,ooo ohms. Take out in the branch

b, the 100 and the 1,000 ohm coils, there will be left

Fig. Wheatstone bridge, showing arrangement for measuring
minute resistances.

Fig, 2. Split plug for increasing the capacity of the bridge by
introducing supplementary resistances. A, split plug;

c c, the wires to supplementary resistance coils;
B, portion of the bridge; d, d', d~, plug

receptacles.

NOTE ON THE WHEATSTONE BRIDGE.

the Central Union has unsuccessfully endeavored to get

a franchise. The ordinance has been referred to com-

mittees from time to time and by them referred back to

the council for an open vote, to no purpose. Some of

the aldermen favor granting the franchise, but insist

upon the protection of the local company from rate cut-

ting and limiting the charges of the Central Union to

those of Mr. Hamlin. The city owes the Central Union

$3,000 for telephone rent, which debt the company

agrees to cancel upon receiving a franchise.

Firemen Shocked through a Stream of
Water.

At a recent fire in the basement of the power house of

the Chicago City Railway company on Wabash avenue,

the firemen had great trouble in getting at the blaze.

They had to chop holes in the floor of the dynamo room
before they could get a stream on the blazing pile of

waste. Firemen O'Connell and O'Connor did not wait

for the dynamos to be shut down. They crept through

the dense black smoke and turned on a stream toward

the flames. In an instant they were flung to the ground

with great violence. A heavy current of electricity had

passed along the stream and had shocked the firemen.

The hose was sent flying in the air, the shower driving

back the other firemen for a moment. The two men
were unconscious when rescued, but quickly recovered.

Lieutenant Foley hurried to Chief Engineer Hill, and the

generators were shut down to prevent further accidents.

The fire was under control within an hour. Many of

the workmen in the power house had left their clothes

in the basement, and these were all destroyed. Fire-

man Charles Hoyt became so energetic that his gold

watch fell out of his pocket as he rushed through the

basement. When he found it again it was useless, but
the railway company promised to buy him another one
in return for his work al the fire, The building is

only the 10 ohm coil, and the relative proportion will be

6 10 I

a 10,000 1,000

of whatever is required on the variable side to balance

the needle. Then suppose we unplug the five and two

ohm coils of the variable side and find we have a bal-

anced needle. The unknown then measures:

h 7X10
Cx— = = 0.007

a 10,000

In the form of Wheatstone largely used in the United

States, the resistances are plugged in instead of being

introduced by withdrawing the plugs. With this ar-

rangement a far greater latitude may be given the

bridge, and that in both directions up and down the

scale by means of an auxiliary box containing supple-

mentary coils and a split plug, which, being used in the

place of the ordinary solid plug, admits the extra resist-

ance, as shown in Fig. 2.

Such coils may then be used on either of the three

sides to increase the range of the instrument right or

left of the decimal point. For instance, if inserted on

the b side, Fig. i, the multiplier would be increased,

while if inserted on the a side the divisor would be aug-

mented, and if placed on the c side the variable side

would have its capacity increased. The supplementary

coils are so arranged that one or more may be used at

a time.

Northwestern Elevated Road in Chicago.
Work is actively progressing on the Northwestern

elevated railroad in Chicago, which will be the third

elevated electric road in Chicago, although the first in

conception. In operation it will be similar to the Metro-

politan and Lake Street roads, using the third-rail sys-

tem. The power house will be on Fullerton avenue,

near the river, and three 1,500 kilowatt and one 750

kilowatt Siemens & Halske' generators are building for

it. These machines will be directly coupled to Allis en-

gines. The contract for the motor equipments was

awarded to the General Electric company on June 20th.

There will be 33 of these equipments, or 65 motors, as

two motors are applied to each motor car. The mo-

tors are of the "G. E. 2,000" type and have a maximum
capacity of about 150 horse power or 300 horse power
to a train. Four-car trains can attain a speed of 40

miles per hour between stations. Two controllers

—

one for each end of the motor car—are included in

each motor equipment. The contract for wheels for

the Northwestern has also been let. The Standard

Wheel company has an order for i.ooo passenger coach

wheels and 400 wheels for motor cars.

New York's Fire-Alarm Telegraph Sys-
tem.

[From the Nerv Vorh Herald.']

At the recent fire at the American Horse Exchange,
it was stated by the officer on post and a number of em-
ployes of the exchange that 10 minutes elapsed between
the sending out of the first alarm and the arrival of the
engines.

The police and fire departments subsequently contra-
dicted this statement, but the exchange people, together
with a number of near by residents, affirmed the story.

Be this as it may, the alleged delay is a pertinent text

for the figures that are here, appended, which deal with
fire-alarm boxes that don't alarm, and defects in the
wires by which they are connected ^o fire headquarters
and engine houses.

Sensational as these figures appear to be. they are now
in the archives of the fire department. In the case of

New York city they cover a period of ig months—from
August 18, 1894, to March 20, i8g5.

The street boxes now in use in this city are of the i86g
model. This pattern has long since been discarded by
other fire departments as untrustworthy, inefficient and
even dangerous. Some of the weaknesses of these boxes
are the tendency of the mechanism to get out of order;
the fact that if two boxes are pulled simultaneously in

different parts of the city and on the same circuit a jum-
ble of signals is the result; that the hook may be pulled
for an indefinite number of times with a consequent mix-
ing up of signals, and that if the hook is pulled and held
down the results are disastrous as far as signaling is con-
cerned. Here is the table:

City.

New York
Brooklyn
Philadelphia
Chicago
Boston
St. Louis
Cincinnati
Pittsburg
Minneapolis
St. Paul
Detroit
Milwaukee
Washington
Omaha
Richmond
Atlanta
Nashville
Columbus, Ohio ,

Denver

a^ i

Boxes. Alarms
S g

a) u tt)

1,200 4,Soo 102

932 1,550 3
885 73S .

2,396 3,709
5-3 2,946 3
768 1,128 3
428 924
3S7 650
285 521
1/(5 572 1

360 981 1

329 965 I

193 530 2

89

154 257 2

79 353
89 207 I

120 471 3
147 410

In regard to these figures, George Farrell, acting su-
perintendent of the bureau of telegraph and alarms, has
given to the commissioners a detailed report of the causes
which led up to the failures of the alarm boxes in ques-
tion. The report is instructive in many respects, and is

as scandalous as instructive.

Proposed Extension of North Side Trol-
ley Line into Chicago's Business

District.
[From the Chicago Tribi/iiL-.]

An ordinance is before the council authorizing the
North Side Street Railway company to run its State
street electric cars on Lake to Dearborn and on Dear-
born to the Polk street depot, where it has a horse car line

now. The company is not urging the passage of this

ordinance, but a great many North Siders living south
of Division street and east of Clark are very desirous
that it should pass, for it will enable them to go to and
from the business district with much less time and
trouble than at present. As the proposed extension of
the State street line will be a convenience to the people,
but no particular source of profit to the company, the
council ought to pass it without making any preliminary
attempts to make a little something out of the street rail-

road people. They do not care enough for the ordinance
to "give up" anything.

The St, Joseph L^ Benton Harbor (Mich.) Electric Rail-
way & Light company has just been granted a franchise
for an electric railway through the city of St. Joseph, be-
ginning at the terminus of the present tracks and extending
two miles south, the franchise to run 30 years. It has
also secured a contract for 40 arc lights at S96 each per
year from the city of St, Joseph, the contract running for

five years.
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American Street Railway Association.
An important feature of the arrangements for the St.

Louis convention of the American Street Railway asso-

ciation is the prominence that will be given the display

of apparatus in connection with the meeting. The man-
agement has hit upon a novel plan by which it is be-

lieved the exhibits will be brought more prominently

forward than at any previous convention. This is se-

cured by the arrangement and division of the hall. As

An Exposition of Light.
It is announced that on July ist an "exposition of light"

was opened in Machinery Hall, on the Champ de Mars
in Paris. • Despite its name, the exhibition will embrace

other things besides light. An important department

will be that devoted to horseless carriages, automobiles

and other methods of traction. All sorts of vehicles of

this kind will be on exhibition, and there will be a track

over half a mile long, on which they will be shown in

erated. Hillard was at work in the station of the Citi-

zens' Light & Power company and at the time of his

death was engaged in repairing the switchboard in the

dynamo room.

FIG I. AMERICAN STREET

is generally known, the convention and exhibition \yiU

be held in the building erected for the holding of the

Republican national convention. It is an immense

structure. 260 feet long and 180 feet wide. The illus-

tration, Fig. 1, shows the Clark street front, which ex-

tends from Twelfth to Thirteenth street. It will be

seen that exits are provided in sufficient number to take

care of a crowd much larger than is anticipated by

the street railway people, but all of them will be

closed excepting in emergency, such as a tire or panic,

and visitors will be obliged to use the main entrance on

Thirteenth street. By reference to the diagram. Fig.

2, it will be seen that the floor space has been divided

into two parts, a convention hall and an exhibition hall.

The former occupies the Twelfth street end of the

building, and can only be reached by passing through

the exhibition hall, the entrance to which on Thirteenth

street is directly opposite the door connecting the con-

vention and exhibition halls. This will make it neces-

sary for delegates and visitors attending the meetings

to pass through the entire length of the exhibition hall

in order to reach the meeting room. It has been ar-

ranged to place the heavy apparatus, especially mov-

ing parts, on the lowest part of the floor and

arrange the displays of lighter material farther back

from the center upon raised platforms, so that every

exhibit in the hall will be in plain view of every

person passing through the hall to attend the meet-

ings. It is believed that these arrangements will ap-

peal to manufacturers of street railway apparatus, and

the management anticipates a larger exhibition this year

than on former occasions. In order to prevent annoy-

ance or interruption of the proceedings it has been de-

cided to place all moving machinery in the Thirteenth

street end of the building, as far away from the meeting

room as possible. Plenty of power will be available,

and other inducements are offered exhibitors.

RAILWAY ASSOCIATION.

operation. In the section devoted to light, all kinds of

gas fixtures will be seen, with electric lamps, acetylene

and other new materials or applications. There will also

be a*section devoted to chemical industry, which will

give a striking idea of the progress of modern science.

"Electric Appliances" in Suit.

[From the Minneapolis correspondent of tlie Westers Elec-

trician,]

The street railway company of Oskaloosa^ la, , has been

officially notified that its electric appliances now in use

^
I3T»*'

Trolley Express in Brooklyn.
Last month the National Express company started an

express trolley service in Brooklyn, which is intended to

ameliorate all the harassing conditions of the express

service within the boundaries of the Greater New York.

A general office of the express company has been estab-

lished at the bottom of Fulton street on the Brooklyn

side, within a few steps of the ferry. Into this depot are

poured all the express parcels to and from New York and
the hundreds of stations and sub-stations in Brooklyn.

Subsidiary depots to the number of about 40 have been

set up all over the Brooklyn territory for the collection

and distribution of parcels, and these are all connected

by trolley lines with the main depot.

Some of these stations are at Greenpoint, East New
York, Ridgewood, Maspeth, Bowery Bay, Jamaica, Ber-

gen Beach, the Bedford district, Richmond Hill, Bay
Ridge, Fort Hamilton. Bath Beach, Bensonhurst. Flat-

bush, Coney Island, on Third avenue at Twenty-fifth

and Forty-ninth streets, at South Sixth street and Kent

avenue, at No. 493 Fulton street, Fulton street and Nos-

trand avenue, Bush street and Hamilton avenue, and

Myrtle and Park avenues. In addition there are about

TOO "call" stations, chiefly at drug stores, where orders

may be left for the 75 wagons used as feeders to the trol-

ley line.

The use of the trolley is the essence of the new scheme.

For such a service new cars were necessary, and these

have been provided by the Stephenson company of New
York. Eight were built at first; others will follow.

These cars are miniatures of the express cars used on the

steam railways. They are plain boxes, rather longer

than ordinary trolley cars. Inside there is nothing but

a convenient arrangement of shelves.

The cost of the service is from 15 to 25 cents for par-

cels weighing from 25 to 100 pounds, according to the

distance.

Before the scheme could be realized it was necessary

to settle the question whether the charter of the Brook-

lyn trolley company allowed its holder to do an express

business, and this has been settled in favor of the com-

pany.

The express company would be glad to establish the

same service on Manhattan Island and northward, but

Justice Field's Experience with X-rays.

Stephen ]. Field, associate justice of the Supreme

Court of the United States, has had an experience of

three-quarters of an hour under Rontgen rays in San

Francisco. Justice Field is troubled with an affection of

the knee joint, which his physicians could notexactly de-

fine. The negative showed that the tibia and the femur

have almost grown together. The joint is practically

solidified. The bones have not that clearness of outline

shown in the normal knee. The result is a very grati-

fying demonstration of the value of the X-ray as a means

of disclosing the nature, location and ex tent of an interior

lesion.

/yo /=/:
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FIG. 2. AMERICAN STREET RAILWAY ASSOCIATION

are an infringement on a patent owned in Pliiladelphia,

The notice stated that unless the company stopped us-

ing them, suit would be brought. Horses being the only

electric appliances in use, an order was made to change

their feed at once.

A sign on Madison street. Chicago, attracts the atten-

tion of passers-by to an "X-ray saloon and restaurant."

Fatality Due to Electric Current.

The case of Charles Hillard of Rochester. N. Y., re-

ferred to in the last issue, has been carefully investigated

.

and as a result the coroner's jury presented a verdict

declaring that the unfortunate man's death was

caused by an electric shock. The company was exon-

the absence of trolleys and a provision in the charters of

the surface lines which restrict them to the carriage of

passengers are prohibitive. Similar express service is,

however, given in Binghamton and Newburg, N, Y., and

in Hudson county. N.
J, A number of New York mer-

chants contemplate the use of the trolley service for the

delivery of goods to Brooklyn customers in place of their

own delivery wagons.

The Yerkes electric fountain at Lincoln Park, Chicago,
will be operated during the summer on Tuesday and
Friday evenings.
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The Western Electrici.-xn's first special electric

light' convention number (dated May gth) contained

7.576 square inches of advertising. For the same week

the Electrical World contained 7,326, the hleclricat

Engineer 3,687 and the Electrical Reviezu 3, 375

square inches of advertising.

The Western Electrician's advertising, therefore, ex-

ceeded that of the Electrical IVoi-ld by 350 inches,

that of the Erig-inccr by 3,88!) inches and that of the

Rez'iciu by 4,301 inches. It exceeded the combined

advertising of the Reviciv and Engineer by 514
inches-

The steady advancement of special convention adver-

tising in the "Westkrn. Electrician can be shown by a

little table well worthy of attention:

Issue,
Number of
AdvcrtlKiiifi

Pages.

Total
Number of

Pages.

Square Inches
of Paid Ad-
vertising
Matter.

March 3, 1894
February 23, 1895.
May 9, 1896

40

72

56
68

88

4.145

5.593
7.576

vigorous growth during the hard times. It is to be re-

membered, also, that, in computing the square inches

of advertising, all announcements of the Western

Electrician or the Electrician Publishing company are

rigorously excluded, so that the result shows net, bona

fide, paid advertising. The figures show a growth of

2,000 square inches in a year. They are eloquent and

may be left to speak for themselves.

For the first time in the history of the Broadway

cable line open cars are operated this summer, and the

innovation has bsea received with approval by the

people of New York. The much abjsed street railway

companies of Chicago have provided open cars for many

years, and they have found the policy a very profitable

one, too, despite the fact that the change involved an

enormous investment practically duplicating the equip-

ment. The paople of Chicago do not appreciate the

fact that they enjoy many more advantages in the way of

surface road transportation facilities than other cities.

Unless all signs fail, this year's convention of the

American Street Railway association at St. Louis will be

one of the most important in the history of that influ-

ential organization. The management has wisely deter-

mined to make the exhibition held in connection with

the convention of greater importance than the displays

of former years. Experience has taught the ofiicers of

the association that street railway men are just as much
interested in examining apparatus and new methods as in

discussing theories, and for this reason special efforts

will be made to induce manufacturers to display the

latest apparatus and novelties in electrical equipment.

It will be an electrical show and one well worth the at-

tention of all who are interested in this line.

During the progress of the low-fare fight in Detroit

the council granted to the Citizens' Railway company

the use- of certain streets already occupied under pre-

vious grants by the tracks of the Detroit Railway com-

pany. The old company claimed that its street grants

under ordinances more than 30 years old were exclusive,

but the new company contended that the council could

not grant an exclusive right in the streets without legis-

lative authority. Injunction suits were begun by the

old company, but the courts refused to sustain the posi-

tion of that corporation and appeal was taken to the

Supreme Court of Michigan. The question to be de-

cided is this: Is a street grant to a railway company

exclusive, so that another company cannot be permitted

to occupy a part of the same street? This question has

direct bearing upon the controversy in Chicago which

has attracted so much attention.

Those who have given the subject of oriental trade

close consideration will be interested in the views ex-

pressed by Hoshi Torn, the newly appointed minister

from Japan to the United States, who, in an interview on

political and economic questions, said: "Japan has made
wonderful progress in all lines of manufactured products,

but I do not think that the country can be called a rival of

the United States. Our factories are still-in their infancy,

and it will be many years before we can really be said to

be competitors of the United States. We have committees

now en route to this country to inspect your electrical

progress. You are not to believe from this that we are

wholly deficient in this regard in our country, but we

are always looking for an improvement in everything

that we have." There seems to be an opinion among

electrical men that by the time Japan is ready to utilize

its fine water power it will be in position to manufacture
'

its own electrical machinery.

These figures are carefully and accurately compiled.
They illustrate more forcibly than words a steadv and

It is evident that the opposition to the Bell Telephone

interests is just as strong and positive to-day as it was a

year ago, and the management should realize by this time

that the policy of giving free service for a year or two

will not prevent competing companies from entering the

field and making a determined fight for recognition.

The daily newspapers continue to record the growth of

the influence of independent companies and the gradual

extension of their business. Throughout the West,

where the territory was hot so completely occupied by

the Bell companies, this movement is receiving more en-

couragement than in the East, and manufacturers of

telephone instruments are cultivating this field with good

results. The Bell interests find in many cases that they

have merely protracted the struggle by postponing the

issue for a year, and that in many cases the people are

more determined to encourage competition than they

were at the expiration of the fundamental Bell patents.

The old concern has been unable to overcome this

opposition by giving free telephone service for a year;

litigation has been suspended practically pending the

settlement of appeals on test cases, and the situation at

the present time is encouraging so far as the outside

companies are concerned.

Summer meetings of electrjcal associations, generally

speaking, are unusually enjoyable affairs, and that of the

Northwestern Electrical association at Marinette, Wis.,

this month promises to be no exception to this rule.

Arrangements have already been made for the comfort

and entertainment of the delegates and visitors, and the

programme indicates that the meeting will bs a most
enjoyable event. The papers that will be read are

practical and they have been prepared by men actively

engaged in central station operation. Consequently they

will be interesting and instructive. In view of the fact

that many of the members are interested in the problem
of municipal lighting, it has been suggested that con-

siderable attention be devoted to this subject. Repre-
sentatives of the lighting interests, in Michigan particu-

larly , would welcome a discussion of this topic, as they are

now confronted by a movement on the part of politicians

to introduce municipal plants wherever there is a prosper-

ous commercial lighting corporation. An exchange

of views on this subject at this time would prove valuable

to the members of the association.

In Chicago it is not necessary to urge liberal expendi-

ture in securing an efficient fire department in every

particular, but other cities that have not had the ex-

perience of this town dj not realize the importance of

this subject, it would seem, for in many large communi-
ties the provisions for protection from fire are inade-

quate. The figures presented in another column show
that New York is badly in need of a complete reorgani-

zation in this sense. The data is taken not from an un-

friendly source, but from no less authority than the ,\Vzc'

York Herald, vih\c\). claims to have compiled it from

official records. It certainly reveals a bad state of af-

fairs and should receive immediate consideration.

Generally speaking, we believe that not enough im-
portance is attached to the subject of securing reliable

and efficient electric fire-alarm service in most cities.

Contracts are generally awarded by politicians and not

always because of the superiority of the apparatus of the

successful bidder. In many cases the men who pur-

chase the equipment have no knowledge of the system,

and in others it often happens that the adviser of the

city council is also employed by the manufacturing com-
pany as "expert" or "special agent." In many cases

this explains the condition of the fire-alarm service; in

others the only reason is that the "people do not ap-

preciate the necessity of having a first-class equipment,

which really amounts to criminal negligence.

Is IT good policy to devote the time of conventions to

the reading of papers ? Could the time thus occupied
be devoted to better advantage ?

This has proved a perplexing problem for many or-

ganizations. Very often it is found impracticable to

secure a representative attendance during the reading

of papers, yet there seems little inclination to depart
from the custom of reading the contributions prepared
for the occasion, especially when it is believed there may
be questions involved that the members may wish to

discuss. It has been suggested that the papers be
printed in advance and that copies be distributed among
the members prior to the meeting, in the hope that

those who are interested in the subject of anv particu-

lar paper may examine the ideas there set forth with
the view of discussing the points raised. On the other
hand it is contended that to eliminate the reading of

papers would take away one of the most attractive fea-

tures of these gatherings. This is no doubt the view of

those who prepare the papers and their friends, and
their cooperation is absolutely essential to the success
of the meetings. They believe that the proceedings
would be tame and uninteresting if papers were "read by
title," as has been suggested. It seems to be generally
conceded that in the case of the smaller associations it

would not be wise to make the change. Whenever the
plan is tried in a big organization like the National Elec-
tric Light association, the departure is bound to attract

considerable attention, It would probably require a
couple of years to determine the efl^ect of the change in

the interest manifested by members in the meetings, It

seems as if such a plan would be likely to cause the
general public to lose interest in these gatherings unless
some other attrrction was presented, There is no doubt
that the people like to see and hear the big men in the
profession.
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Steam Boilers, Their Equipment and
Management.^
Bv Albert A, Carv.

Part I.

One of the first considerations to be taken up in de-

signing a new boiler plant is found in the question,

"What style of boiler is best adapted to our work?" And
after this is answered the other question following

closely at its heels is. "Are our available funds sufficient

to equip this plant with the chosen form of boiler?"

Unfortunately, we find by no means a small percentage

of prospective steam users asking these questions in the

reverse order, and it is due largely to this fact that we
find so many tank makers in the boiler business, so many
coal companies flourishing and growing rich at the steam
user's expense, so many boiler insurance companies
springing up in every section of the country, to say
nothing of the profits of the owner of the boiler which
unnecessarily go to keeping the boiler plant in repair and
the coal pile replenished. All these troubles do not result

from the doings of the "penny wise, pound foolish"

man, but there is also a large percentage of the plants

erected where ignorance has been the partner of the

designer, and we find the outsiders again reaping the

profits which properly belong to the victim.

After many years of close contact with steam users, I

have been led to believe that there is no branch in en-

gineering in which more money is foolishly spent, due
to the ignorance of the purchasers, than in steam plants,

especially those of small size, say from 300 horse power
down.

I have met many manufacturers who are bright, prac-

tical, mechanical men, understanding their business in

all its details to a degree that commands your admira-
tion, but when it comes to their steam plant, alas! how
little they know, although they think in their own con-

ceit that they have mastered this "easy subject" way
back in their early days, and there is nothing left for

them to bother themselves with; and nine times out of

10 you will hear them boast that their steam plant is a

model one in every respect.

In these very plants you often will find smoky chim-
neys polluting the whole -neighborhood with foulness,

and not a single attempt is made to stop this. You will

find many of these boilers filling up with scale, and this

is calmly accepted as a necessary evil. You will find

firemen wasting coal, and so I might continue this list

of unnecessary evils to a considerable length.

In many of this class of plants no effort is made to

determine the actual amount of power used unless by a

very popular process called guessing, and this extremely

delicate operation is often left to the man who opens the

throttle or shovels the coal under the boiler. He, nat-

urally wishing to show up in the best possible, light,

often decides upon a pretty high figure, which I have on

more than one occasion been forced to lower by a large

percentage after conducting a careful test. This man.
after finally deciding upon the amount of power he

thinks the plant is taking, carries these figures to "the

boss;" then follows a lot of profound figuring, and finally

it is shown that the steam plant is wonderfully efficient;

and often the boiler is found to bff" evaporating some-

thing like 16 pounds of water to a pound of coal, and all

of the owners and attendants of the plants in the neigh-

borhood are made envious over these wonderful results.

From such false results as these the excessive amounts
of coal used in these plants is considered a remarkably

low consumption for the "very large amount of power
developed." as has been determined by the guessing

process. The owner settles back perfectly contented

with his steam plant, and then all progress and improve-

ments stop. His self-satisfied ignorance and boasting

finally induces his neighbor (who knows just as much
about steam plants as he does) to pur a similar plant in

some nevi,- mill he is building, and so the installation of

inferior steam plants continues and becomes almost

epidemic.
There is no one who enjoys and profits more by this

state of affairs than the coal dealer. He stocks up with

all kinds of coal—good, bad and indifferent. He fur-

nishes the class of steam users we have described with

anything and everything in the coal line and gets good

prices for what he is selling; but this is not the condi-

tion of affairs in up-to-date plants, designed and man-
aged by competent engineers. The coal dealer knows
that in these plants the amount of coal used and water

evaporated is continuously kept account of, and as an

inferior coal will evaporate less water than the good,

pound for pound, he knows that a delivery of inferior

coal will be detected at once, and it will cost him a cus-

tomer if he is not very careful.

Now, to return to the equipment of our new boiler

plant, and consider the matter of selecting the best

boiler adapted to our use. This is a somewhat weighty

qaestion, and unless we are thoroughly posted in the

practice of to-day, we had much better hire a competent

engineer to make this decision for us. and the money
paid to him will in the end be found to be an excellent

investment.
There is probably no branch of trade employing abler

men to discuss the merits of their output and sell their

product, than is found in the boiler business, and I am
really forced to pity the inexperienced purchaser who is

not perfectly capable of forming his ov/n individual

opinion of the relative merits of the various boilers

offered to him and their adaptation to his use. Such a

man is very apt to be influenced by the words of the

smoothest talker, or the one who tells him his "story"

last, and in the end he is pretty sure to make a serious

I. Read before the National Electric Light a=socialion. New
York. May/, 1896.

mistake by selecting a boiler very poorly adapted to the
service it is intended for, or one far inferior to the boiler

he started out to buy.
I am sure that those present who have passed through

this ordeal will bear me out in these statements, and this

merely emphasizes what I have said before; that is. that

if you are not thoroughly competent to select one of

the many boilers, hire a good able mechanical engineer,

one experienced in boiler practice, and let him decide for

you. I do not mean by this that you want a man who
knows simply one make of boiler and uses it for every
plant for which he is retained. There are too many men
of this kind, unfortunately, and by the narrowness of

their decision they prove that they are incapable of judg-
ing the respective merits of the various steam boilers

offered to them. Such men are apt to make you pay exor-

bitant prices, or else they are apt to give you something
you really do not want, and they prove in this way that

they are not worth their hire. In selecting the best

type of boiler for a certain specific use, the conditions

under which it is to be run. of course must be con-

sidered. To cite a few examples—let us first take up the

case of a boiler to be used in a rolling mill, where we find

a long line of connected rolls running across the middle
of the mill, with a large reversing engine connected at

one end, in most cases by gearing. This engine, we
generally find, has a cylinder of large diameter and a

comparatively short stroke. We find lacking some of

those refinements in valve gear which promote economy
in the engines used for other purposes, and in conse-

quence we find these engines calling for from 50 pounds
of steam upward for each horse power developed. These
engines are frequently started up with the full load on,

taking steam about the entire length of their stroke, and
making the severest kind of a demand on the boiler for

a supply of steam which is required to furnish this large

amount in a very short space of time. In such a case as

this, the boiler must be of such design that it will deliver

a very large quantity of steam in a very short space of

time, and this may be accomplished in several ways, viz.

:

First, by having a boiler with an abnormally large steam
space. Second, by ha\'ing a boiler with a large water
capacity, and a moderate sized steam capacity. Third,

by having large hot water storage cylinders to supple-

ment the quantity of water held in the boiler. Fourth,

by running the boiler at a steam pressure several times

higher than that used at the engme and delivering

the steam through a very large reducing valve, which
reduces and delivers the steam from the high pressure

to the pressure required at the engine.

Each one of these methods has its own advantages and
disadvantages, and the first one is probably the worst ar-

rangement that could be made. In fact, it may be re-

garded as impracticable. An extremely large steam
space is neither desirable nor necessary: it increases the

size of the boiler unduly, as well as increasing the heat

radiating surface. Our second method of caring for the

very sudden demand for steam is by providing a large

water capacity. Under these conditions a fall in pres-

sure is depended upon to supply the steam required un-

til the boiler is able to supply the demand continuously.

With such an equipment, when the throttle is suddenly

opened admitting steam to the engine, the steam from
the steam space of the boiler first rushes into the cyl-

inder and we will say, for example, that the boiler pres-

sure drops from 100 to So pounds. Let us next assume
that we are drawing our steam from a plant of boilers

holding 100,000 pounds of water. The temperature of

the water under So pounds pressure, we know, is 323.9°

Fahrenheit, while its temperature under 100 pounds
pressure is 337.8° Fahrenheit. By turning to our steam
tables we find the total heat in one pound of water under
the conditions mentioned as follows;

One pound of water under 100 pounds of steam pres-

sure contains 308.7 heat units.

One pound of water under So pounds of steam pres-

sure contains 294 o beat units.

Thus, when the pressure drops from 100 pounds to 80

pounds, the total heat required in each pound of water

is less by 14 7 heat units. Multiplying this by 100,000,

we have 1,470,000 heat units available for the genera-

tion of steam. Divide this by S86.7 (the number of heat

units, necessary to evaporate one pound of water at

323.9° Fahrenheit into steam), and we find that we have

1,658 pounds of water evaporated during the time of the

reduction of the pressure from 100 pounds to 80 pounds.

Now. if our engine uses 500 horse power and 60 pounds
of steam is required per hour per horsepower (equal to

one pound of steam per minute per horse power, or 500
pounds of steam per minute for 500 horse power), we
divide 500 into 1,658; we see that from this lowering of

temperature or pressure, we liberate sufficient heat to

supply our engine with steam for about s'/j minutes,

even though all other sources of heat are withdrawn;

but this is not the case: the fire in the furnace will add
its heat constantly at the same time, and thus we soon

find an equilibrium established, and the boilers will

finally be able to supply the engines steadily with the

steam required.

Let us see how much of a boiler equipment we would

need to cover the conditions we have just outlined. Let

us suppose that we take horizontal tubular boilers 66

inches in diameter and iS feet long, containing 46 four-

inch tubes. One boiler of this kind (allowing one-third

of the diameter vertically to measure the steam space)

will hold about 14,000 pounds of water. Dividing this

into the 100.000 pounds of water, we will find that it will

require seven boilers which, if rated by the regular build-

ers' rating, would be sold as 66S horse power. This is

about one-third in excess of the rated engine horse power,

but considering the excessive duty called for in such serv-

ice, it can be considered as a well balanced plant.

The third method of providing for a great and very

sudden demand for a large quantity of steam is accom-
plished, as has been stated, by providing one or more
large hot water storage tanks which are used in connec-
tion with one or more regular boilers. The principle of
working in this case is the accumulating of large
quantities of heat in the water held in these tanks under
pressure to be called upon when needed for steam mak-
ing purposes—a very similar principle to the storing of
electricity in storage batteries, to be drawn upon at any
instant when the current is needed. This is, known as
Halpin's system of thermal storage, and in the case un-
der consideration its operation is almost identical to the
second method just described; that is, it depends upon a
fall in the steam pressure when the body of water gives

up some of its heat, which results in the formation of

steam at-a lower pressure. In this system, of course, a
fewer number of boilers are used, but the quantity of
water handled by these boilers is proportionally greater

The arrangement of these thermal storage tanks in

connection with the boilers is comparatively simple.

The tanks are simply plain cylindrical boilers, but of

course they must be capable of sustaining a pressure
fully equal and generally much greater than the working
boiler. The working boiler is run full of water and is

made to deliver a constant stream of hot water into the

storage tanks, independent of the rate at which the steam
is drawn from them, and for the best results this system
should be run at at least 100 pounds pressure in excess to

the pressure required at the engine.

We now come to the fourth method for supplying our
sudden demand for steam, which was originated by the

author. This is probably the most economical manner
of solving this problem, first, as regards the original cost

of the equipment, and secondly, as regards cost of opera-

tion. By this system the number of boilers required is

reduced, the quantity of' water needed is much less, and
this consequently lessens the amount of fuel required,

and the consumption of steam at the engine is also re-

duced. Of course we will need for this system boilers

which can be safely operated under high pressure, and
let us here (for the sake of comparison with the example
we have given under our second system) suppose that we
have in our new plant two water-tube boilers each hav-

ing a rating of 250 horse power and running under 300
pounds pressure, supplying steam to our 500 horse

power rolling mill reversing engine, which is designed to

work with So pounds pressure.

In the first place, we will be obliged to place reducing
valves in our steam main between the boiler and
engine. This will probably require more than one
valve, as there is too great a range in pressure between
300 pounds and So pounds to be successfully handled by
a single valve. The object of these reducing valves is to

receive the steam from the boiler at a pressure higher

than that required at the engine and. by means of

throttling, reduce this higher pressure to the 80 pounds
required. The fall in pressure at the boiler side of the

valves may run all the way from the 300 pounds down
to almost So pounds, but the pressure on the reduced
side of the valves will always remain a constant So

pounds. Steam at any higher pressure than So pounds
will only cause a waste of steam at the engine on ac-

count of the high terminal pressure at the end of the

stroke. This, of course, refers to our reversiLg engine,

while with an automatic cut-off engine, too high an
initial pressure will cause, toward the end of the stroke,

the wasteful negative pressure which, on the indicator

diagram, will be shown by the terminal loop. Return-

ing to our rolling mill engine, which is exhausted to the

atmosphere, the terminal pressure of course increases

as the initial pressure is increased about 80 pounds.

Thus it will be seen that reducing valves are a source of

great economy in such practice. These reducing valves

must be very large—larger than required in ordinary

practice.

As for the difference in expense in running boilers at

a pressure of 300 pounds instead of 100 pounds, it is

hardly worth consideration. Practically speaking, a

pound of coal will evaporate the same number of pounds
of water into steam at any pressure. To show the truth

of this statement, let us take a pound of steam at 100

pounds pressure, and again the same weight at 300
pounds pressure. The total heat in the first is 1,185

heat units, while in the latter the total heat is but 1,2093
heat units, a difference of only 24- 3 heat units; and
when we consider that our coal delivers between 13,000

and 15,000 heat units when burned, from 60 to 75 per

cent, of which is utilized by the boiler in making
steam, no difficulty can be had in comprehending our

statement that, practically, the same amount of water

can be evaporated per pound of coal irrespective of the

pressure. Now, in order to investigate the working pos-

sibilities of this arrangement, let us consider our plant

somewhat in detail. Taking a well-known horizontal

water-tube rated at 250 horse power, we find that,

under ordinary working conditions, it contains about

20,000 pounds of water. Two of these, making a bat-

tery of 500 horse power, will therefore contain 40,000

pounds of water. As has already been stated, our 500
horse .power rolling mill engine is designed to be oper-

ated with 80 pounds pressure. The steam space and
steam liberating surface in these boilers are designed to

be of sufficient size and capacity to secure dry steam

when the boilers are supplying the maximum demand.
It must be remembered that all sudden lowering in the

pressure of boilers is followed by an increased ebullition

of the water, which has a tendency to project particles

of water into the steam space, and if ample space is not

provided to allow most of these particles time to drop

back again into the water from which they have risen

before the out-rushing steam carries them away into the

steam pipes, trouble is very apt to follow if this moisture

is not entrapped or separated from the steam before it
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reaches the eDgine. The exact steam liberating surface

rSS?r?d in a boiler is pretty difficult to define as exper-

'Sng in this direction has not determined this with

any precision, but it is safe to say that when steam is

taken from the surface of water at a speed greater than

three feet per second, water is generally carried vvith it

^ carious fact has been noted in this matter, and that

is after steam once begins to pick up water as it leaves

its surface in a boiler, it will continue to do so for a con-

siderable time, even though the speed of its exit is con-

siderably less than the speed at which it first began to

pick up the water. The advantages of reduced steam

space have been already discussed under our first sys-

tem Next let us consider the amount of water required

here and compare it with the second system. Here we

have 40.000 pounds in our boiler, while there we had

100,000 pounds.

One pound of water under 300 pounds steam pressure

contains 391.9 heat units.

One pound of water under 80 pounds steam pressure

contains 294 heat units.

The difference is 97.9 heat units.

We thus find that a drop in pressure in our boiler from

300 to So pounds will render available, from each pound

of water contained in the boiler, 97.9 heat units; there-

fore with 40.000 pounds of water we will have available

3 916 000 heat units to generate quickly the steam re-

quired- Dividing this by SS6.7 (the number of heat

units necessary to evaporate one pound of water into

steam from the temperature of water under 80 pounds

steam pressure), we find that we will have generated

4.416 pounds of steam through this fall in pressure,^ and.

as our engine requires 500 pounds of steam per minute,

we find, by dividing, that we have a supply of steam

which will supply our engine for S.S3 minutes, to say

nothing of the steam generated directly by the fire dur-

ing this interval. Thus you will plainly see that we

have almost three times as much reserve energy avail-

able as in the second system, while we have but two-

fifths the amount of water. It is a well-known fact that

water-tube boilers are very rapid steam makers, and. in

consequence of this, after dropping their pressure, as

has just been stated, they will commence "picking up"

immediately, and the nine minutes during which they

are delivering steam from the available heat they have

stored in the water under 300 pounds pressure is more

than ample time for them to recover their maximum
pressure again, and thus the desired result is accom-

plished.

To show where economy in operation occurs in this

system there are many points which may be considered.

In the first place, there is a lesser number of boilers re-

quired, which need a smaller boiler house, thus econo-

mizing room. Fewer boilers require fewer attendants.

There is but 40 per cent, of the water needed in this

system that is necessary in the second one, and that

means that it will require but 40 per cent, of the fuel.

when starting the boiler, to raise the water from the

temperature of the feed to the temperature of the steam,

and it must be remembered that the amount of iron,

work and masonry to be heated and maintained at a

working temperature is far less in this system than in

any other.

We have now reviewed what might be called one
extreme of boiler practice, and have considered the

various methods of caring for extreme and sudden de-

mands for steam in large quantities, and in contrast

to this practice we might now pause a moment to find

a boiler working under the other extreme condition,
that is. one from which steam is demanded in an almost
fixed and unvarying quantity from one year's end to the
other. This condition of boiler working is found in

some pumping stations, where the boilers have practi-

cally no other work to do but run the pumping engine,
which delivers a fixed quantity of water hour after

hour. In such plants as these the requirements are not
as severe as in our rolling mill plant, but the selection
of boilers should not be made with any the less care, as
in most cases such plants supply large communities
with water, and a failure in the continuous working of
the boilers menaces both health and property ; the former
depending upon a constant supply of good water for
cleanliness, for drinking and cooking, while the latter
depends on a large and immediate supply of water to
extinguish fires. It is needless for me to argue further
here the extreme importance of equipping a city water
station with the very best installation that the city can
afford, and one which will run for the longest period
with the minimum amount of repairs, one which will
present the best facilities for periodic inspection and
thorough cleaning, one which will give the least trouble
and prove the most economical in its consumption of
fuel, is, without a doubt, the only equipment really to be
considered for such very important service. Our mill
engine, in most cases, runs for only a portion of the day,
while our pumping plant is often operated during the
entire 2.) hours, month in and month out. thus affording
practically no time to take care of any small leaks that
may develop, which, if not stopped, are liable to become
serioufl: and the quantity of fuel consumed in continuous
and uninterrupted running amounts to large figures at
the end of the year; therefore, it is the poorest sort of
economy to install, in such service as this, anything but
the mf«t economical working apparatus that can be
bought. The first cost of a cheap, uncertain boiler is soon
more than outweighed by interruption to constant and
conunuouB .service and a low rate of evaporation per
pound of coal. I have seen certain boilers that have
made an excellent showing immediately following their
intttallatron in a plant, but after a period of working,
which may be as long as a year or two, their efficiency
ceases, and then l.s the beginning of their end. Boilers
working under the constant condition just described are
also found in icc-making plan ts, and others are used in con-

nection with blowing engines, and in these plants their

continuous operation is imperative, any stoppage being

attended with no small loss.

We have now considered what might be called the two
extremes of boiler practice, and between these extremes
most boiler practice lies. Some may think that these

two examples cover about all that comes within the con-

sideration of the boiler problem, but lean assure you
that the problems involved in the many applications of

boilers to the work they have to perform is fully as

varied as those met with in the selection of dynamos or

motors. Before leaving this subject, I will give one
other example, taking, for instance, the boiler equip-

ment of an electric light station, a subject in which we
surely are all deeply interested. Here we find again in

many plants, as in rolling mill practice, a frequent varia-

tion of load, often changing in a moment from a small

to a very large demand for steam. For this service we
cannot improve much upon our high-pressure boiler al-

ready described, with' its reducing valves, lowering the

high boiler pressure to the lower pressure required for

the most economical working of the engine. If we have
a single cylinder engine this lower pressure should be
from So to 90 pounds, while with a compound engine,

expanding its steam through two cylinders, 120 pounds
has generally been found good practice. Passing steam
through the reducing valve secures a most desirable re-

sult, aside from the mere reduction in pressure; that is, it

either dries or superheats the steam dt;livered to the en-

gine. A moment's reflection will assure us of this fact.

We know that the total heat contained in one pound of

saturated steam under 300 pounds pressure is 1,209.3

heat units, and as there is practically no external work
done by the steam when passing through the reducing
valve, this pound of steam, although reduced to a lower
pressure, must contain the same number of heat units.

Dry saturated steam at 90 pounds pressure we find con-

tains only 1,182.9 heat units; thus we have {1,209.3

—

1,182,9) 26.4 heat units in excess of what is needed for

dry steam. As dry steam requires but .48 of a heat

unit to raise one pound one degree, we find that our re-

ducing valve will raise the temperature of the steam at

90 pounds pressure 55° Fahrenheit above its normal
temperature, providing the steam entering the reducing

valve is dry. Should it, however, contain any moisture,

this superheating effort will go toward evaporating the

entrained moisture into steam. I have already described

the operation of the high-pressure boilers working with

their reducing valves, and now you will doubtless say.

What saving can there be in fuel with this arrangement?
In case our station has been working to its maximum
limit and the load is suddenly diminished, the heavy fires

carried in order to supply steam enough for our crowded
engines will require some little time to burn down to

the point needed to supply steam under our reduced con-

ditions. Again, after operating the boilers to supply a

light demand for steam, and a heavy demand comes sud-

denly, how can our light fires be brought up quickly to

the intensity, needed to .meet , the new requirements?

These apparent difficulties can easily be overcome by
using a mechanical induced draft with a regulating de-

vice which will vary the intensity of the draft to suit the

requirements.
As everyone knows, combustion, in boiler practice, is

controlled by the amount of air passing through the

grates. As the supply of air is diminished, the fire

grows dull and finally when it is shut off entirely, the

fire smolders and is soon extinguished. The regulated

mechanical induced draft is constructed so as to control

the air supply of the furnace and it works between wide
limits of variation in a very short interval. This device

is simply constructed by placing a fan. of the Sturte-

vant pressure type, in the flue between the boilers and
the chimney. This fan is driven by means of belting,

by a small steam engine working direct upon the driving

shaft or by an electric motor. The speed of each of these

driving devices is regulated by means of an attachment
which is moved as the steam pressure varies in the boiler,

very similar to the well-known action of the automatic
damper regulator. This mechanical induced draft is

not a patented device, and so is open to all for use. In

18S7 I designed and put into service the first mechani-
cal induced draft system ever used in this country, and
up to two years ago I believed this plant to be the first

one of the kind e\'er built and operated, but at that time

I was brought to realize the truth in the old saying,

"There is no new thing under the sun," as I learned that

a similar application of a fan for inducing a draft was
used in England some 20 or more years ago.'

Unfortunately for the general reputation of this ap-

pliance, a number have been installed in various sec-

tions of the country which have not been as successful

as they might be, but careful investigation has proved to

me in every case that has come under my notice that the

whole trouble has been through inexcusable faults due,

in many cases, to the sheer ignorance of the ones who
designed and erected them,
The mechanical induced draft has beeli an unqualified

success in too many plants to need any championing on

my part, and because a few ill-constructed plants have

met with only partial success, there is no reason why
the system should not be looked upon with the attention

and favor it deserves. In designing this appliance, noth-

ing should be done by guesswork, or the rule of thumb.
It is a comparatively simple matter for a mechanical en-

gineer to calculate, very closely, the volume of the gases

to be handled by the fan after the combustion of a

known quantity of any given coal. This being deter-

mined, it is then a fairly easy matter to calculate the

size of fan required. The fan must be a large one. run-

ning with an average load at a comparatively slow speed,

I. Since reading tliisnaper, I have learned that the iirst in-

duced draft was inventetl and applied by an Anierienn named
Stevens in 1827.

A small high-speed fan required altogether too much
power to operate it. The connecting ducts or flues

must also be of ample proportion, that friction may be
reduced to a minimum and all possible turns and bends
must be carefully avoided. Very rapid combustion and
hurrying of the heated gases through the boiler is gen-
erally followed by a discharge of the gases at a very
high temperature, and when these are excessively hot,

their temperature should be reduced materially before
they are allowed to escape into the chimney; this is gen-
erally accomplished with a very appreciable amount of
saving by using an economizer, which consists of a series
of cast-iron pipes placed vertically in the flue through
which the feed-water for the boiler is pumped, and, in
consequence, heated.

When a regular chimney is used, the maximum in-

tensity of draft is secured when the heated gases escape
into the chimney at a temperaturs of about 600° Fahr.,
but when the induced draft system is in use. the temper-
ature of the escaping gases has no influence on the draft,

and consequently the lower the temperature at which
these gases can be discharged, the greater will be the-

economy realized.

Some of you gentlemen may say that this induced
draft system with its fan and economizer is beginning to
run up the expense of equipment, and its cost will stand
in the way of its introduction into electric light sta-

tions, but those who reason this way have doubtless
overlooked the fact that the large costly chimney neces-
sary in the old plant is now dispensed with by this new-
system, and as the fan induces all the draft required
for combustion, all we need in the way of a chimney is

a short, inexpensive, wrought-iron stack of barely suffi-

cient height to discharge the gases at a point where they
will not be a nuisance to the neighborhood. We will

now find that the money we formerly would spend for

one expensive chimney will easily buy us our new ap-
paratus, and it surely will prove, if properly designed
and constructed, a far better investment than that mas-
sive shaft of brick and mortar. Some may want to stop
me here and raise a question over these remarks. They
may say an old-fashioned chimney will, when once built,

cease to be a source of expense, while the induced draft
system will require steam for the engine to run it as
long as it is in service: This is a point well raised, but
careful investigation will show that the running expense-
is more than compensated for by the increased economy
of fuel due to the fact that not one pound more of coal

can be burned than is actually required (due to the-

closely regulated air supply), which cannot be ap-
proached by the best automatic damper regulating de-

vice ever made. Money is saved by the reduction of
the discharged flue gases at a temperature lower ttian

possible when the regular chimney is used. The boilers-

can be made to develop a considerable percentage of

power above their rating, and they can also be made to

work below their rating with greater economy than
otherwise possible. When the boiler house is located

on treacherous ground, the difficulty and expense of se-

curing proper foundations for the big chimney is left out
of consideration. Now as for the power actually re-

quired to operate the engines of a properly constructed
plant, investigation will show that it will require, at the
outside, not over one per cent, of the total power devel-

oped. In order to acquaint you with the details of the
mechanical induced draft, with its regulating devices, T

will describe the plant I have already referred to, the
first one ever erected and operated in this country.

Dr. Herz Coming to the United States.

Dr. Cornelius Herz, who was a leading figure in elec-

trical circles in France a few years ago, although after-

ward discredited owing to the discovery of his partici-

pation in the Panama Canal scandal, is said to be com-

ing to the United States. A London dispatch says;

It was only in May that the authorities of Great Brit-

ain finally determined to refuse the request of the
French government for the extradition of Dr. Herz for

complicity in the Panama scandals, after he had been
under the surveillance of the authorities on a sick bed at
Bournemouth for over three years. It had been repeat-

edly stated by eminent medical authorities that Dr. Herz
was not able to appear before a magistrate for examina-
tion. A special modification of the treaty of extradi-

tion with France was made so as to allow the magistrate
to conduct the examination at Dr. Herz's bedside. Sir

John Bridge, who conducted the examination, the patient

being supported by two nurses and his wife, in declin-

ing to grant the sick man's extradition said that the pro-
ceedings formed the saddest spectacle he had ever seen
and filled him with pity for the wife and children, who
were so carefully attending the dying man.

If the news of Dr. Herz's contemplated departure

from Southampton is correct, it would seem that the

"dying man" is making a rapid recovery. Dr. Herz's

name was removed from the roll 'Of the Legion of

Honor, in Paris, in January, 1S93, and about the same
time VIndustrie Electriquc made this statement:

"The electrical part that Cornelius Herz has played for

a dozen years has been simply that of a broker in scien-

tific-industrial matters."

A company has been organized at Springfield, Vt,, to

build an electric road from Springfield to Charlestown,
N. H, The company has purchased the old Cheshire
bridge across the Connecticut River and work will be
pushed on the road. Hon. Adna Brown of Springfield

Vt.. is president.
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Outlook for the Electric Railway.^

By F. C. Armstrong.

It is a significant evidence o£ the confident spirit with
which we have learned to regard the sure and rapid
progress of modern electrical invention, that we accept
to-day without comment and as an established practice

what was but yesterday a matter of tentative and doubt-
ful experiment. This rapidity of achievement has char-
acterized- the development of the electric railway, in

common with the other great departments of electrical

industry, and has already been productive of results of

which we can scarcely as yet appreciate the economic
and social importance.

Up to within the past year, however, the application of

electric motive power for railway purposes has been
practically limited to the improvement, amounting to a
revolution, of the street railway proper, and an exten-

sion of its field as the suburban railway. The work in

this direction, though difficult in detail, is necessarily

limited in range," and at the present moment maybe
said to have reached a stage approaching finality. The
street railway motor of to-day may be consi<^ered, in

view of the conditions under which it operates—limited

space, exposed position, light weight and severe service

—

as a highlj"^ efficient and satisfactory machine. The con-
trolling apparatus has been developed to an equally high

degree of perfection, ensuring in the best types a maxi-
mum economy of current and reduction of strain on the

motors under varying conditions of operation, and even

adding to its normal function the duties of an electric

brake. In the power house, the substitution for the

small belt-driven generator, of the large, compact, slow-

speed direct-connected unit, with its steel frame and
iron-clad armature, leaves little room for improvement
in the way of higher efficiency, closer regulation or

greater durability. Improvements in design and mate-
rial have done much to remedy the unsightliness and
unreliability of the devices used in overhead construc-

tion and the standard pressure of 500 to 600 volts is

found, even for suburban extensions of considerable

length, to be commensurate with a reasonable copper

economy. From a financial point of view the position

of the electric street railway is equally assured and sat-

isfactory. No field for legitimate investment is now
more favorably considered than that offered by the se-

curities of a well managed and well equipped electric

railway in a city or town of any size suitable to its cap-

italization. As evidence of the financial importance to

which the electric street railway interests in Canada
have attained may be cited the fact that there are at

present in operation, or being constructed in the Domin-
ion 36 electric street railways, having a total mileage of

close upon 600 miles, using 750 motor cars, with a total

generating capacity of 19,500 kilowatts, and represent-

ing an actual investment in round figures of over S20,-

000,000.

At this point, and at a meeting held in the city of To-
ronto, it is peculiarly fitting, by way of contrast and as

epitomizing the development of less than one decade, to

quote from a catalogue issued nine years ago, in 1SS7,

bearing- the title "The Van Depoele System of Electric

Railways," in which, under the heading "Facts About
Running the Toronto Electric Railway in 1885," we
find the following:

"Plant consisted of one engine, automatic, 10x16 cyl-

inder, 150 revolutions per minute: one electric genera-

tor, 40 horse power; one electric motor, 35 horse power;

one motor car, weight six tons; three passenger cars,

each two tons. Average number of passengers carried,

S3 per car; estimated weight of passengers per train, 16

tons; total weight of train, 11 tons; length of track, one

mile (with one grade of six percent.); average speed, 30

miles per hour; passengers carried in five days, 50.000;

average consumption of coal per day of 10 hours, 1,200

pounds; distance traveled in 10 hours, including stop-

ping to take on passengers, 200 miles."

The generator in the case, it may be added, was a 40
light arc machine, having, it is stated, "an electromo-

tive force of 1,300 volts, and an intensity of current of

about 18 amperes," and the single motor, belted to the

axle, was a 35 light machine of similar type. In the

same catalogue we find a description of each of the Van
Depoele roads in operation at the date of its issue. The
list is a short one—Montgomery, Alabama. i;< miles;

Detroit, Mich., i-^+ miles; Windsor, Ont:, two miles;

Appleton, Wis., 4J-i miles; Port Huron, Mich., three

miles, and Scranton, Pa., two miles; a total of 14^4

miles. It is amusing to note, following this modest list

of roads installed, the bold challenge that "As the mat-

ter now stands we have more miles of electric railway

now in successful operation than all the other electric

railways in the world combined."

Coming now to a consideration of the subject of this

paper, it is not unreasonable to augur from the success

of the electric railway in the past an outlook for the fu-

ture equally brilliant and promising. We may leave

out of consideration the work which still remains to be

done in affording rapid transit for the cities and towns,

which are as yet either working without street railways

altogether, or in which the existing systems are still

operated as horse or cable roads. The horse as a pro-

pulsive agent for the street car is steadily pursuing his

course to his destined place in the museum, while the

cable, in spite of the tremendous inertia of invested

capital, is. except in the most congested portions of the

larger cities, rapidly giving away before the greater

economy of electrical operation. The recent electrical

equipment of the extensive Pittsburg cable systems, in-

volving the abandonment of an investment of many mil-

lions of dollars, may be instanced in this connection.

I. Read before the Canadian Electrical association. Toronto,

Ont., June 18, 1S96.

The field for future development in electric traction
lies in two distinct directions: in the first place, in the
equipment and operation of that recent but now most
important factor in transportation—the light or second-
ary railway, which will in time take form as a network
of feeders and channels of distribution for the large
centers of population and the great trunk railways; in

the second place as the successor of the steam locomo-
tive in the operation of the trunk systems themselves.

It is in the first direction, in which already some de-
velopment has taken place, that we may expect the most
substantia] immediate progress. The possibilities of

the light railway have of late been the subjectof anxious
and careful scrutiny on the part of political economists
in England and on the continent generally, as a possible
relief for the present acute and world-wide agricultural

depression. Without going into the social or economic
phases of the question, it seems undoubted that from all

the large centers of population and production we may
expect to see systems of light railway lines radiating to

the limits of their spheres of commercial influence and
affording at a minimum of cost an adequate means for

transportation and interchange of the products of the
farm on the one hand, and of the factory on the other.

For such a system requiring a frequent and flexible

but not a heavy or high speed service no enormous in-

vestment of capital would be required. The use of the

public highway would save the otherwise heavy outlay

for right of way,' and its grade could, for the most part,

be conformed to. The track and roadbed, even with
rails heavy enough for standard freight cars, can, it has
been shown, be laid for little more than the cost per
mile of a first-class macadamized roadway. The depre-
ciation charges, under normal conditions, would be cer-

tainly no greater, and the cost of equipment and opera-
tion with electric power, even with the transmission

limit of our 500 volt direct current apparatus, such as

to render practicable the working of such systems over
a considerable range. We have in Canada several ex-

amples of this class of railway, as yet on a limited scale,

but in each case affording facilities for transportation,

both of passengers and light freight, recognized as being
of the utmost value to the public. Each of these roads
are, it is encouraging to note, yielding a fair return for

the money invested. In the same way the branch lines

and feeders of the trunk railways, which are now oper-

ated in many cases at a loss, mainly by reason of the

inadequate service to which they are limited by the use

of the steam locomotive, would, if electrically equipped
for a light and frequent service, become a productive
part of the system to which they stand at present in the

relation of a necessary evil.

It seems, therefore, reasonably clear that in the devel-

opment of the system of secondary railways which are

coming into being as the result of a pressing economic
necessity, the electric motor is to find a new and widely
extended field of usefulness. The great desideratum at

present for this work is a successful alternating railway
motor which, it is safe to anticipate, will be added to the

list of standard equipment in the very near future. Un-
der present conditions, while the use of the booster or of

polyphase transmission apparatus with rotary transform-

ers has made commercially possible the supply of current

for distances up to 20 miles, or even more, from the

power house, their availability has been lessened by the

drawback of excessive loss in the one case and of great

cost in the other.

Before leaving this part of the subject, however, it

would be as well to point out, in view of the alacrity with

which the possibilities which we have been discussing

are being taken up as a new and promising field for the

exercise of their peculiar abilities by the versatile and
talented class of gentlemen known as promoters, that there

is no reason to suppose that such a wholesale programme
of light railway construction and conversion of existing

steam branches would be an immediately profitable or

possible undertaking. In many cases the gains made
will be in the form of a general public benefit rather than

a concrete return in dividends for the money invested.

The smaller and more profitable openings for the con-

struction of these lines will afford a field for private en-

terprise, but any comprehensive scheme will undoubtedly
demand, in the form of governmental aid, the support of

the public, which will be its main beneficiary.

We may now consider briefly the position likely to be

attained by the electric motor as a successor to the

steam locomotive in the operation of the great trunk

lines. Here the conditions differ materially from those

which have led in so short a time to a practically com-
plete possession of the field of street railway traction,

and which seem likely to produce similar results in the

case of the secondary railways. It must be conceded

that no opening or necessity exists for the construction

of new trunk lines operated electrically in competition

with existing steam roads. The eventual triumph of

electricity over steam, for heavy locomotive purposes,

will come in due course as a result of the establishment

of its superiority for the service, but its general adoption

will be delayed beyond that point by a natural reluc-

tance to wipe out the capital represented by existing

equipment. It must be recognized that the evolution

which attends all branches of mechanical development

has produced in the steam locomotive of to-day a type

admirably adapted to the work which it has so far been

called on to perform. It is in the continual demand on

the part of the public for higher and higher speeds be-

tween terminal points, and the still more imperative

necessity in the face of keen competition and lowering

rates for a reduction of operating expenses to the mini-

mum point, thai we may expect to find ultimately the

most favorable contributing cause for the general adop-

tion of electric motive power on the trunk systems. The
direct rotary action of the electric motor and the prac-

tical limitation of its power only by the capacity of the
stationary source of supply entail the possibility of an
increase in rates of speed up to the highest point at
which a perfectly constructed roadbed without grades
and curves will hold a car on the track. A recent study
of [he operation of the Pennsylvania railway would
seem to show that such savings in fuel, labor and mainten-
ance accounts would follow its re-equipment for elec-
tric traction as to make it commercially desirable, even
under present conditions.

It is no extravagant prediction to say that members of
this association who witnessed, in 1SS5 and '86, at the
Toronto Exhibition, the modest beginnings of electric
traction in Canada will see it supersede the steam loco-
motive in the operation .of the Canadian Pacific and
Grand Trunk railway systems.

Electric Organ at the State Industrial
School, Rochester.

Many organ enthusiasts of this country have mani-
fested much interest in a fine new instrument just

erected in Rochester, N. Y., by Farrand & Votey of De-
troit, Mich. This organ is really a wonder in its way-

It is in the New York State Industrial School, and is what
is known as the electric action O'-gan, which means that

the instrument is operated through an electrical commu-
nication between the pipes and the keys. This is main-
tained by a storage battery, while the power is from an
electric motor. The organ has eight reversible pedals.

It is finished throughout with the best of material and
by the best workmen. The case is practically formed
by the building; there are no front pipes. The key desk

is finished in mahogany, and the woodwork of orna-

mental parts is of oak.

As this organ is of a most unusual type a few descrip-

tive remarks will undoubtedly prove of interest to elec-

tricians and enthusiasts.

It is a three-manual instrument of the first magnitude,

especially appointed and constructed for use in the ac-

companiment of choral service.

The number of 16 feet and eight feet stops is in ex-

cess of that usually met with, thus forming a foundation

of extra solidity and giving that impressive and dignified

body of tone which is the noblest feature of the "king

of instruments." There is a carefully regulated propor-

tion of the diapason, flute, string and reed quahties in

stops of the various pitches, the strength of each being

admirably balanced and adapted to the acoustics of the

building and the position that the organ occupies. Every
stop extends through the entire compass.

Especial attention is properly called to the extensive

use of the swell boxes. In addition to the swell organ

the choir organ is enclosed in a box of its own, a device

which greatly enhances its value and is productive of

many charming effects of expression, in general only

obtainable by the use of a swell organ. Then all the

stops of the great organ, except the first two, are included

in the choir swell box, thus enabling the organist to sub-

due at will these usually assertive stops, and to utilize

their tones in a far more extended field than is commonly
practicable. Hence the majority of this organ is placed

under absolute control as regards expression, making it

possible for the organist to vary the strength of the tone

by very delicate gradations, or to make a crescendo and

diminuendo of startling intensity. Beside this, a most

beautiful and novel effect can be used produced by grad-

ually closing one box while opening the other.

In this organ the wind-chests are known as the "Roose-

velt patent chests," and may be briefly described as be-

ing tubular pneumatic in principle, thus affording a sep-

arate pallet for every pipe. The construction and oper-

ation is such as to preclude the possibility of almost all

of the annoyances common to most organs, arising from

thermometric or barometric variations. No matter how
large the organ, these chests render the touch light and

agreeable without the intervention of the complicated

pneumatic lever, and above all insure a degree of perfec-

tion in repetition seldom attained in an organ, and equal

to that of the most perfect pianoforte. They dispense

with the objectionable sliders heretofore commonly
used, and are so arranged that each and every part is

easy of access for removal or replacement in case of ac-

cident.

From the bellows the compressed air is conveyed tD a

smaller receiver, called a regulator, which insures steadi-

ness, and thence it is distributed to different parts of

the organ, each being supplied by a separate wind-

trunk. The bellows is operated by an electric motor.

To avoid friction and consequent loss of pressure when
the utmost demands are being made on the wind supply,

all the trunks have been made of extraordinary sec-

tional area, and right-angled bends studiously avoided.

Each trunk is fitted with a concussion bellows or lung
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reaches the eogine. The exact steam liberating surface

required in a boiler is pretty difficult to define, as exper-

imenting in this direction has not determined this with
any precision, but it is safe to say that when steam is

taken from the surface of water at a speed greater than
three feet per second, water is generally carried with it.

A curious fact has been noted in this matter, and that

is. after steam once begins to pick up water as it leaves

its surface in a boiler, it will continue to do so for a con-

siderable time, even though the speed of its exit is con-
siderably less than the speed at which it first began to

pick up the water. The advantages of reduced steam
space have been already discussed under our first sys-

tem. Next, let us consider the amount of water required
here and compare it with the second system. Here we
have 40,000 pounds in our boiler, while there we had
100,000 pounds.
One pound of water under 300 pounds steam pressure

contains 391.9 heat units.

One pound of water under So pounds steam pressure

contains 294 heat units.

The difference is 97.9 heat units.

We thus find that a drop in pressure in our boiler from
300 to 80 pounds will render available, from each pound
of water contained in the boiler, 97.9 heat units; there-

fore with 40,000 pounds of water we will have available

3,916,000 heat units to generate quickly the steam re-

quired. Dividing this by 886.7 (the number of heat

units necessary to evaporate one pound of water into

steam from the temperature of water under 80 pounds
steam pressure), we find that we will have generated

4,416 pounds of steam through this fall in pressure, and,

as our engine requires 500 pounds of steam per minute,
we find, by dividing, that we have a supply of steam
which will supply our engine for 883 minutes, to say

nothing of the steam generated directly by the fire dur-

ing this interval. Thus you will plainly see that we
have almost three times as much reserve energy avail-

able as in the second system, while we have but two-

fifths the amount of water. It is a well-known fact that

water-tube boilers are very rapid steam makers, and. in

consequence of this, after dropping their pressure, as

has just been stated, they will commence "picking up"
immediately, and the nine minutes during which they

are delivering steam from the available heat they have
stored in the water under 300 pounds pressure is more
than ample time for them to recover their maximum
pressure again, and thus the desired result is accom-
plished-

To show where economy in operation occurs in this

system there are many points which may be considered.

In the first place, there is a lesser number of boilers re-

quired, which need a smaller boiler house, thus econo-

mizing room. Fewer boilers require fewer attendants.

There is but 40 per cent, of the water needed in this

system that is necessary in the second one, and that

means that it will require but 40 per cent, of the fuel,

when starting the boiler, to raise the water from the

temperature of the feed to the temperature of the steam,

and it must be remembered that the amount of iron.

work and masonry to be heated and maintained at a

working temperature is far less in this system than in

any other.

We have now reviewed what might be called one
extreme of boiler practice, and have considered the

various methods of caring for extreme and sudden de-

mands for steam in large quantities, and in contrast

to this practice we might now pause a moment to find

a boiler working under the other extreme condition,

that is. one from which steam is demanded in an almost
fixed and unvarying quantity from one year's end to the

other. This condition of boiler working is found in

some pumping stations, where the boilers have practi-

cally no other work to do but run the pumping engine,

which delivers a fixed quantity of water hour after

hour. In such plants as these the requirements are not

as severe as in our rolling mill plant, but the selection

of boilers should not be made with any the less care, as

in most cases such plants supply large communities
with water, and a failure in the continuous working of

the boilers menaces both health and property; the former
depending upon a constant supply of good water for

cleanliness, for drinking and cooking, while the latter

depends on a large and immediate supply of water to

extinguish fires. It is needless for me to argue further

here the extreme importance of equipping a city water
station with the very best installation that the city can
afford, and one which will run for the longest period
with the minimum amount of repairs, one which will

present the best facilities for periodic inspection and
thorough cleaning, one which will give the least trouble

and prove the most economical in its consumption of

fuel, is, without a doubt, the only equipment really to be
considered for such very important service. Our mill

engine, in most cases, runs for only a portion of the day,

while our pumping plant is often operated during the

entire 24 hours, mr^nth in and month out, thus affording

practically nri time to take care of any small leaks that

may develop, which, if not stopped, are liable to become
erious; and the quantity of fuel consumed in continuous
and uninterrupted running amounts to large figures at

the end of the year; therefore, it is the poorest sort of

economy to install, in such service as this, anything but
the most economical working apparatus that can be
bought, The first cost of a cheap, uncertain boiler is soon
more than outweighed by interruption to constant and
continuouH service and a low rate of evaporation per
pfjund of coal. I have seen certain boilers that have
made an excellent showing immediately following their

installation in a plant, but after a period of working,

which may be as long as a yfar or two, their efficiency

ceases, and then is the beginning of their end, Boilers
working under the constant condition just described arc
also found in ice-making plants, and others are used in con-

nection with blowing engines, and in these plants their

continuous operation is imperative, any stoppage being
attended with no small loss.

We have now considered what might be called the two
extremes of boiler practice, and between these extremes
most boiler practice lies. Some may think that these

two examples cover about all that comes within the con-
sideration of the boiler problem, but I can assure you
that the problems involved in the many applications of

boilers to the work they have to perform is fully as

varied as those met with in the selection of dynamos or

motors. Before leaving this subject. I will give one
other example, taking, for instance, the boiler equip-

ment of an electric light station, a subject in which we
surely are all deeply interested. Here we find again in

many 'plants, as in rolling mill practice, a frequent varia-

tion of load, often changing in a moment from a small
to a very large demand for steam. For this service we
cannot improve much upon our high-pressure boiler al-

ready described, with' its reducing valves, lowering the

high boiler pressure to the lower pressure required for

the most economical working of the engine. If we have
a single cylinder engine this lower pressure should be
from So to go pounds, while with a compound engine,

expanding its steam through two cylinders, 120 pounds
has generally been found good practice. Passing steam
through the reducing valve secures a most desirable re-

sult, aside from the mere reduction in pressure; that is, it

either driesor superheats the steam dt;livered to the en-

gine. A moment's reflection will assure us of this fact.

We know that the total heat contained in one pound of

saturated steam under 300 pounds pressure is 1,2093
heat units, and as there is practically no external work
done by the steam when passing through the reducing
valve, this pound of steam, although reduced to a lower
pressure, must contain the same number of heat units.

Dry saturated steam at go pounds pressure we find con-
tains only I, [82,9 heat units; thus we have {1,209.3

—

1,182.9) 26.4 heat units in excess of what is needed for

dry steam. As dry steam requires but .48 of a heat

unit to raise one pound one degree, we find that our re-

ducing valve will raise the temperature of the steam at

90 pounds pressure 55° Fahrenheit above its normal
temperature, providing the steam entering the reducing
valve is dry. Should it, however, contain any moisture,

this superheating effort will go toward evaporating the

entrained moisture into steam , I have already described
the operation of the high-pressure boilers working with
their reducing valves, and now you will doubtless say.

What saving can there be in fuel with this arrangement?
In case our station has been working to its maximum
limit and the load is suddenly diminished, the heavy fires

carried in order to supply steam enough for our crowded
engines will require some little time to burn down to

the point needed to supply steam under our reduced con-

ditions. Again, after operating the boilers to supply a
light demand for steam, and a heavy demand comes sud-

denly, how can our light fires be brought up quickly to

the intensity. n.eeded to meet , the new requirements?
These apparent difficulties can easily be overcome by
using a mechanical induced draft with a regulating de-

vice which will vary the intensity of the draft to suit the

requirements.
As everyone knows, combustion, in boiler practice, is

controlled by the amount of air passing through the

grates. As the supply of air is diminished, the fire

grows dull and finally when it is shut off' entirely, the

fire smolders and is soon extinguished. The regulated

mechanical induced draft is constructed so as to control

the air supply of the furnace and it works between wide
limits of variation in a very short interval. This device

is simply constructed b)' placing a fan. of the Sturte-

vant pressure type, in the flue between the boilers and
ihechimne)'. This fan is driven by means of belting,

by a small steam engine working direct upon the driving

shaft or by an electric motor. The speed of each of these

driving devices is regulated by means of an attachment
which is moved as the steam pressure varies in the boiler,

very similar to the well-known action of the automatic
damper regulator. This mechanical induced draft is

not a patented device, and so is open to all for use. In

1887 I designed and put into service the first mechani-
cal induced draft system e\'er used in this country, and
up to two years ago I believed this plant to be the first

one of the kind ever built and operated, but at that time

I was brought to realize the truth in the old saying.

"There is no new thing under the sun," as I learned that

a similar application of a fan for inducing a draft was
used in England some 20 or more years ago,'

Unfortunately for the general reputation of this ap-
pliance, a number have been installed in various sec-

tions of the country which have not been as successful

as they might be, but careful investigation has proved to

me in every case that has come under my notice that the

whole trouble has been through inexcusable faults due.

in many cases, to the sheer ignoiance of the ones who
designed and erected them.
The mechanical induced draft has beeTi an unqualified

success in too many plants to need any championing on
my part, and because a few ill-constructed plants have
met with only partial success, there is no reason why
the system should not be looked upon with the attention

and favor it deserves. In designing this appliance, noth-

ing should be done by guesswork, or the rule of thumb.
It is a comparatively simple matter for a mechanical en-
gineer to calculate, very closely, the volume ot the gases
to be handled by the fan after the combustion of a
known quantity of any given coal. This being deter-

mined, it is then a fairly easy matter to calculate the

size of fan required. The fan must be a large one. run-

ning with an average load at a comparatively .slow speed.

I. Sincu rendinK thinnapor, I have loaniod that llio lirot in-

(hicdd drnft wuh iiivontc-cl and applied by an American iianKid
Siovunn in 1H27.

A small high-speed fan required altogether too much
power to operate it. The connecting ducts or flues

must also be of ample proportion, that friction may be
reduced to a minimum and all possible turns and bends
must be carefully avoided. Very rapid combustion and
hurrying of the heated gases through the boiler is gen-

erally followed by a discharge of the gases at a very

high temperature, and when these are excessively hot,.

their temperature should be reduced materially before
they are allowed to escape into the chimney; this is gen-
erally accomplished with a very appreciable amount of

saving by using an economizer, which consists of a series

of cast-iron pipes placed vertically in the flue through
which the feed-water for the boiler is pumped, and, in

consequence, heated.

When a regular chimney is used, the maximum in-

tensity of draft is secured when the heated gases escape
into the chimney at a temperaturs of about 600*^ Fahr..

but when the induced draft system is in use, the temper-
ature of the escaping gases has no influence on the draft,

and consequently the lower the temperature at which
these gases can be discharged, the greater will be th&
economy realized.

Some of you gentlemen may say that this induced
draft system with its fan and economizer is beginning to

run up the expense of equipment, and its cost will stand
in the way of its introduction into electric light sta-

tions, but those who reason this way have doubtless-

overlooked the fact that the large costly chimney neces-

sary in the old plant is now dispensed with by this new
system, and as the fan induces all the draft required

for combustion, all we need in the way of a chimney is

a short, inexpensive, wrought-iron stack of barely sufiS-

cient height to discharge the gases at a point where they
will not be a nuisance to the neighborhood. We will

now find that the money we formerly would spend for

one expensive chimney will easily buy us our new ap-

paratus, and it surely will prove, if properly designed
and constructed, a far better investment than that mas-
sive shaft of brick and mortar. Some may want to stop
me here and raise a question over these remarks. They
may say an old-fashioned chimney will, when once built,

cease to be a source of expense, while the induced draft

system will require steam for the engine to run it as

long as it is in service: This is a point well raised, but
careful investigation will show that the running expense
is more than compensated for by the increased economy
of fuel due to the fact that not one pound more of coal
can be burned than is actually required (due to the
closely regulated air supply), which cannot be ap-
proached by the best automatic damper regulating de-
vice ever made. Money is saved by the reduction of
the discharged flue gases at a temperature lower than
possible when the regular chimney is used. The boilers-

can be made to develop a considerable percentage of
power above their rating, and they can also be made to-

work below their rating with greater economy than
otherwise possible. When the boiler house is located
on treacherous ground, the difficulty and expense of se-

curing proper foundations for the big chimney is left out
of consideration. Now as for the power actually re-

quired to operate the engines of a properly constructed
plant, investigation will show that it will require, at the
outside, not over one per cent, of the total power devel-
oped. In order to acquaint you with the details of the
mechanical induced draft, with its regulating devices, I

will describe the plant I have already referred to, the
first one ever erected and operated in this country.

Dr. Herz Coming to the United States.
Dr. Cornelius Herz, who was a leading figure in elec-

trical circles in France a few years ago, although after-

ward discredited owing to the discovery of his partici-

pation in the Panama Canal scandal, is said to be com-
ing to the United States. A London dispatch says;

It was only in May that the authorities of Great Brit-
ain finally determined to refuse the request of the
French government for the extradition of Dr. Herz for
complicity in the Panama scandals, after he had been
under the surveillance of the authorities on a sick bed at
Bournemouth for over three years. It had been repeat-
edly stated by eminent medical authorities that Dr. Herz
was not able to appear before a magistrate for examina-
tion, A special modification of the treaty of extradi-
tion with France was made so as to allow the magistrate
to conduct the examination at Dr. Herz's bedside. Sir
John Bridge, who conducted the examination, the patient
being supported by two nurses and his wife, in declin-
ing to grant the sick man's extradition said that the pro-
ceedings formed the saddest spectacle he had ever seen
and filled him with pity for the wife and children, who
were so carefully attending the dying man.

If the news of Dr, Herz's contemplated departure
from Southampton is correct, it would seem that the
"dying man" is making a rapid recovery. Dr, Herz's
name was removed from the roll .of the Legion of
Honor, in Paris, in January, 1893, and about the same
time /:/)idHs/rie Eleclriquf made this statement:
"The electrical part that Cornelius Herz has played for
a dozen years has been simply that of a broker in scien-
tific-industrial matters."

A company has been organized at Springfield Vt to
build an electric road from Springfield to Charl'estown
N. I. The company has purchased the old Cheshire
bridge across the Connecticut River and work will be
pushed on the road. Hon. Adna Brown of Springfield
Vt,. is president. ^
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Outlook for the Electric Railway.'

By F. C. Armstrong.

It is a significant evidence of the confident spirit with
which we have learned to regard the sure and rapid

progress of modern electrical invention, that we accept

to-day without comment and as an established practice

what was but yesterday a matter of tentative and doubt-
ful experiment. This rapidity of achievement has char-

acterized- the development of the electric railway, in

common with the other great departments of electrical

industry, and has already been productive of results of

which we can scarcely as yet appreciate the economic
and social importance.

Up to within the past year, however, the application of

electric motive power for railway purposes has been
practically limited to the improvement, amounting to a

revolution, of the street railway proper, and an exten-

sion of its field as the suburban railway. The work in

this direction, though difficult in detail, is necessarily

limited in range, and at the present moment may be
said to have reached a stage approaching finality. The
street railway motor of to-day may be consicjered, in

view of the conditions under which it operates—limited

space, exposed position, light weight and severe service

—

as a highly efficient and satisfactory machine. The con-

trolling apparatus has been developed to an equally high

degree of perfection, ensuring in the best types a maxi-
mum economy of current and reduction of strain on the

motors under varying conditions of operation, and even

adding to its normal function the duties of an electric

brake. In the power house, the substitution for the

small belt-driven generator, of the large, compact, slow-

speed direct-connected unit, with its steel frame and
iron-clad armature, leaves little room for improvement
in the way of higher efficiency, closer regulation or

greater durability. Improvements in design and mate-

rial have done much to remedy the unsightUness and
unreliability of the devices used in overhead construc-

tion and the standard pressure of 500 to 600 volts is

found, even for suburban extensions of considerable

length, to be commensurate with a reasonable copper

economy. From a financial point of view the position

of the electric street railway is equally assured and sat-

isfactory. No field for legitimate investment is now
more favorably considered than that offered by the se-

curities of a well managed and well equipped electric

railway in a city or town of any size suitable to its cap-

italization. As evidence of the financial importance to

which the electric street railway interests in Canada
have attained may be cited the fact that there are at

present in operation, or being constructed in the Domin-
ion 36 electric street railways, having a total mileage of

close upon 600 miles, using 750 motor cars, with a total

generating capacity of 19,500 kilowatts, and represent-

ing an actual investment in round figures of over S20,-

000,000,

At this point, and at a meeting held in the city of To-

ronto, it is peculiarly fitting, by way of contrast and as

epitomizing the development of less than one decade, to

quote from a catalogue issued nine years ago, in 1S87,

bearing- the title "The Van Depoele System of Electric

Railways," in which, under the heading "Facts About
Running the Toronto Electric Railway in 1885," we
find the following:

"Plant consisted of one engine, automatic, 10x16 cyl-

inder, 150 revolutions per minute; one electric genera-

tor, 40 horse power; one electric motor, 35 horse power;

one motor car, weight six tons; three passenger cars,

each two tons. Average number of passengers carried.

S3 per car; estimated weight of passengers per train, 16

tons; total weight of train. 11 tons; length of track, one

mile (with one grade of six percent.}; average speed, 30

miles per hour; passengers carried in five days, 50,000;

average consumption of coal per day of 10 hours, 1,200

pounds; distance traveled in 10 hours, including stop-

ping to take on passengers, 200 miles."

The generator in the case, it may be added, was a 40
light arc machine, having, it is stated, "an electromo-

tive force of 1,300 volts, and an intensity of current of

about 18 amperes," and the single motor, belted to the

axle, was a 35 light machine of similar type. In the

same catalogue we find a description of each of the Van
Depoele roads in operation at the date of its issue. The
list is a short one—Montgomery, Alabama, ij'z miles;

Detroit, Mich., 1^4; miles; Windsor, Out:, two miles;

Appleton, Wis., 4^2 miles; Port Huron, Mich., three

miles, and Scranton, Pa., two miles; a total of 143^;

miles. It is amusing to note, following this modest list

of roads installed, the bold challenge that "As the mat-

ter now stands we have more miles of electric railway

now in successful operation than all the other electric

railways in the world combined."

Coming now to a consideration of the subject of this

paper, it is not unreasonable to augur from the success

of the electric railway in the past an outlook for the fu-

ture equally brilliant and promising. We may leave

out of consideration the work which still remains to be

done in affording rapid transit for the cities and towns^

which are as yet either working without street railways

altogether, or in which the existing systems are still

operated as horse or cable roads. The horse as a pro-

pulsive agent for the street car is steadily pursuing his

course to bis destined place in the museum, while the

cable, in spite of the tremendous inertia of invested

capital, is, except in the most congested portions of the

larger cities, rapidly giving away before the greater

economy of electrical operation. The recent electrical

equipment of the extensive Pittsburg cable systems, in-

volving the abandonment of an investment of many mil-

lions of dollars, may be instanced in this connection.

I. Read before the Canadian Electrical association, Toronto.

Ont., June 18, 1S96.

The field for future development in electric traction

lies in two distinct directions: in the first place, in the
equipment and operation of that recent but now most
important factor in transportation—the light or second-
ary railway, which will in time take form as a network
of feeders and channels of distribution for the large

centers of population and the great trunk railways; in

the second place as the successor of the steam locomo-
tive in the operation of the trunk systems themseh'es.

It is in the first direction, in which already some de-
velopment has taken place, that we may expect the most
substantial immediate progress. The possibilities of

the light railway have of late been the subject of anxious
and careful scrutiny on the part of political economists
in England and on the continent generally, as a possible

relief for the present acute and world-wide agricultural

depression. Without going into the social or economic
phases of the question, it seems undoubted that from all

the large centers of population and production we may
expect to see systems of light railway lines radiating to

the limits of their spheres of commercial influence and
affording at a minimum of cost an adequate means for

transportation and interchange of the products of the

farm on the one hand, and of the factory on the other.

F'or such a system requiring a frequent and flexible

but not a heavy or high speed service no enormous in-

vestment of capital would be required. The use of the

public highway would save the otherwise heavy outlay

for right of way,' and its grade could, for the most part,

be conformed to. The track and roadbed, even with
rails heavy enough for standard freight cars, can, it has
been shown, be laid for little more than the cost per
mile of a first-class macadamized roadway. The depre-

ciation charges, under normal conditions, would be cer-

tainly no greater, and the cost of equipment and opera-

tion with electric power, even with the transmission

limit of our 500 volt direct current apparatus, such as

to render practicable the working of such systems over

a considerable range. We have in Canada several ex-

amples of this class of railway, as yet on a limited scale,

but in each case affording facilities for transportation,

both of passengers and light freight, recognized as being

of the utmost value to the public. Each of these roads

are, it is encouraging to note, yielding a fair return for

the money invested. In the same way the branch lines

and feeders of the trunk railways, which are now oper-

ated in many cases at a loss, mainly by reason of the

inadequate service to which they are limited by the use

of the steam locomotive, would, if electrically equipped
for a light and frequent service, become a productive

part of the system to which they stand at present in the

relation of a necessary evil.

It seems, therefore, reasonably clear that in the devel-

opment of the system of secondary railways which are

coming into being as the result of a pressing economic
necessity, the electric motor is to find a new and widely

extended field of usefulness. The great desideratum at

present for this work is a successful alternating railway
motor which, it is safe to anticipate, will be added to the

list of standard equipment in the very near future. Un-
der present conditions, while the use of the booster or of

polyphase transmission apparatus with rotary transform-

ers has made commercially possible the supply of current

for distances up to 20 miles, or even more, from the

power house, their availability has been lessened by the

drawback of excessive loss in the one case and of great

cost in the other.

Before leaving this part of the subject, however, it

would be as well to point out, in view of the alacrity with

which the possibilities which we have been discussing

are being taken up as a new and promising field for the

exercise of their peculiar abilities by the versatile and
talented class of gentlemen known as promoters, that there

is no reason to suppose that such a wholesale programme
of light railway construction and conversion of existing

steam branches would be an immediately profitable or

possible undertaking. In many cases the gains made
will be in the formof a general public benefit rather than

a concrete return in dividends for the money invested.

The smaller and more profitable openings for the con-

struction of these lines will afford a field for private en-

terprise, but any comprehensive scheme will undoubtedly

demand, in the form of governmental aid, the support of

the public, which will be its main beneficiary.

We may now consider briefly the position likely to be

attained by the electric motor as a successor to the

steam locomotive in the operation of the great trunk

lines. Here the conditions differ materially from those

which have led in so short a time to a practically com-
plete possession of the field of street railway traction,

and which seem likely to produce similar results in the

case of the secondary railways. It must be conceded

that no opening or necessity exists for the construction

of new trunk lines operated electrically in competition

with existing steam roads. The eventual triumph of

electricity over steam, for heavy locomotive purposes,

will come in due course as a result of the establishment

of its superiority for the service, but its general adoption

will be delayed beyond that point by a natural reluc-

tance to wipe out the capital represented by existing

equipment. It must be recognized that the evolution

which attends all branches of mechanical development

has produced in the steam locomotive of to-day a type

admirably adapted to the work which it has so far been

called on to perform. It is in the continual demand on

the part of the public for higher and higher speeds be-

tween terminal points, and the still more imperative

necessity in the face of keen competition and lowering

rates for a reduction of operating expenses to the mini-

mum point, that we may expect to find ultimately the

most favorable contributing cause for the general adop-

tion of electric motive power on the trunk systems. The
direct rotary action of the electric motor and the prac-

tical limitation of its power only by the capacity of the
stationary source of supply entail the possibility of an
increase in rates of speed up to the highest point at
which a perfectly constructed roadbed without grades
and curves will hold a car on the track. A recent study
of the operation of the Pennsylvania railway would
seem to show that such savings in fuel, labor and mainten-
ance accounts would follow its re-equipment for elec-
tric traction as to make it commercially desirable, even
under present conditions.

It is no extravagant prediction to say that members of
this association who witnessed, in 1885 and '86, at the
Toronto Exhibition, the modest beginnings of electric
traction in Canada will see it supersede the steam loco-
motive in the operation .of the Canadian Pacific and
Grand Trunk railway systems.

Electric Organ at the State Industrial
School, Rochester.

Many organ enthusiasts of this country have mani-
fested much interest in a fine new instrument just

erected in Rochester, N. Y., by Farrand & Votey of De-
troit, Mich. This organ is really a wonder in its way.

It is in the New York State Industrial School, and is what
is known as the electric action organ, which means that

the instrument is operated through an electrical commu-
nication between the pipes and the keys. This is main-

tained by a storage battery, while the power is from an

electric motor. The organ has eight reversible pedals.

It is finished throughout with the best of material and
by the best workmen. The case is practically formed

by the building; there are no front pipes. The key desk

is finished in mahogany, and the woodwork of orna-

mental parts is of oak.

As this organ is of a most unusual type a few descrip-

tive remarks will undoubtedly prove of interest to elec-
"

tricians and enthusiasts.

It is a three-manual instrument of the first magnitude,

especially appointed and constructed for use in the ac-

companiment of choral 'service.

The number of t6 feet and eight feet stops is in ex-

cess of that usually met with, thus forming a foundation

of extra solidity and giving that impressive and dignified

body of tone which is the noblest feature of the "king

of instruments." There is a carefully regulated propor-

tion of the diapason, flute, string and reed qualities in

stops of the various pitches, the strength of each being

admirably balanced and adapted to the acoustics of the

building and the position that the organ occupies. Every

stop extends through the entire compass.

Especial attention is properly called to the extensive

use of the swell boxes. In addition to the swell organ

the choir organ is enclosed in a box of its own, a device

which greatly enhances its value and is productive of

many charming effects of expression, in general only

obtainable by the use of a swell organ. Then all the

stops of the great organ, except the first two, are included

in the choir swell box. thus enabling the organist to sub-

due at will these usually assertive stops, and to utilize

their tones in a far more extended field than is commonly
practicable. Hence the majority of this organ is placed

under absolute control- as regards expression, making it

possible for the organist to vary the strength of the tone

by very delicate gradations, or to make a crescendo and

diminuendo of startling intensity. Beside this, a most

beautiful and novel effect can be used produced by grad-

ually closing one box while opening the other.

In this organ the wind-chests are known as the "Roose-

velt patent chests," and may be briefly described as be-

ing tubular pneumatic in principle, thus affording a sep-

arate pallet for every pipe. The construction and oper-

ation is such as to preclude the possibility of almost all

of the annoyances common to most organs, arising from

thermometric or barometric variations. No matter how
large the organ, these chests render the touch light and

agreeable without the intervention of the complicated

pneumatic lever, and above all insure a degree of perfec-

tion in repetition seldom attained in an organ, and equal

to that of the most perfect pianoforte. They dispense

with the objectionable sliders heretofore commonly

used, and are so arranged that each and every part is

easy of access for removal or replacement in case of ac-

cident.

From the bellows the compressed air is conveyed to a

smaller receiver, called a regulator, which insures steadi-

ness, and thence it is distributed to different parts of

the organ, each being supplied by a separate wind-

trunk. The bellows is operated by an electric motor.

To avoid friction and consequent loss of pressure when

the utmost demands are being made on the wind supply,

all the trunks have been made of extraordinary sec-

tional area, and right-angled bends studiously avoided.

Each trunk is fitted with a concussion bellows or lung
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to prevent unsteadiness arising from the recoil caused

from the simultaneous closing of many pallets, and

a telescope joint to avoid the weight of wind-chests

and pipes being transferred from the frame to it, by

possible shrinkage or the setting of the floor.

Both in the key and stop action the action of the en-

tire organ is of a patent electric type, and no further

demonstration of the feasibility of using electricity is

needed. Its adaptability tc the required work when used

by this system, and its reliability under all sorts of

atmospheric conditions, have been fully proven by the

most exacting tests. The simplicity of the electrical

connections is the feature that commends it to all. The

electric current is not employed as a motive power to

open the main pallets, but simply as a transmitting

medium by whose agency extremely small valves are

controlled, which, in their turn, through pneuxatic

manipulation effect the opening of the wind-chest pallets,

irrespective of their size or of their resistance. Although

seemingly incredible, this operation is accomplished

instantaneously, and it is impossible to delect any hiatus

between the depression of the keys and the production

of its resonant sound, other than that caused by the in-

evitable acoustic delay in transmission of the vibrations

from their distant source. When -applied in this man-

ner, the elastic action will maintain its efficiency un-

impaired by varied atmospheric conditions, and the cost

of its maintenance does -not involve increased expendi-

ture, as compared with that of the ordinary mechan-

ism.

Besides the use of the electric current, there is

an adjustable combination action, which is undoubtedly

the mechanical feature of the organ. It is simple and

durable in construction, and enables the organist to

change the eflect of each combination pedal at any

moment by simply drawing the desired selection of

stops and then setting or locking the same by a single

touch, to such pedals as he may desire, after which the

latter, on being depressed, will instantly cause the knobs

to revert to the position occupied when set. As this

mechanism moves the knobs themselves and releases it-

self at the close of the action, the stops can be operated

by the hand in conjunction with the combination action,

which is not the case with any form that fails to move

the knobs.

In all organs of this kind success depends on the

voicing, and in this instrument this is deserving of the

close study and examination of those interested in the

subject. It combines the accepted points of the Euro-

pean schools with some effects seldom produced. The
great delicacy and characteristic quality of tone in the

different stops, the dignified power of full organ without

harshness, and the perfect blending of the whole into an

agreeable and massive tone, yet not lacking in brilliancy,

are all noteworthy features, and show that the applica-

tion of a knowledge of the principles of electricity has

done much for advanced organ construction. In this

case its use has proved wonderfully successful and is but

one of the fields in which electricity has wrought won-

derful changes.

CORRESPONDENCE.

Third-rail Surface Road Tested.

The novel third-rail surface etectric equipment of the

New York, New Haven & Hartford Railroad company,

from Nantasket Junction to East Weymouth, Mass., de-

scribed in the Western Elecirician of June 13th, was

tested on June 26th. An open car containing Col. Heft,

the electrician of the company, and a party of invited

guests attained a speed of over fio miles an hour against

a breeze blowing 15 miles an hour. The test was most

sati.sfactory.

The car sped along without any difficulty or accident,

crossings were passed and the shoe struck the third rail

again imperceptibly. Near West Ilingham is a crossing

some 1,200 feet wide; added impetus was given to the

motor car and this crossing was passed withoutdifficulty.

On the tangent, on the West llltn^ham side of East

Weymouth, the motorman threw over the handle of the

controller and it was estimated that a speed of from 70

to Ho miles an hour was attained. On ils arrival at East

Weymouth the car was switched over, and the return

trip was made from East Weymouth to Pemberton in

about II minutes, the distance beioK about joj^ mites.

Under the heading "Little Electrician Dies," a Chi-

cago paper states that "Henry Sevenga, the 13-year-oUl

v>n of the electrician of Lincoln Park, died at the Ger-
man Hospital last night from the injuriun he received by
(.'illing from an electric light pole in the park Wcdncs-
tlay night. The boy had climbed the pole to fvx a dimly
burning light, when he lonched a live wire,'*

New York Notes.

New York, June 27.—The long-distance telephone

extensions seems to have made necessary an increase in

the amount of the company's capital stock. On Thurs-

day the American Telegraph & Telephone company
filed a certificate with the county clerk increasing its

capital stock to $20,000,000, in 200,000 shares at $100

each. The capital actually paid in is given as $12,000,-

000, and the amount of the debts and liabilities is

$3,816,078.90. The names of the majority directors signed

to the certificate are John E. Hudson, Charles P. Bow-
ditch, W. H. Forbes, Edward

J.
Hall, Alexander Coch-

rane and Melville Eggleston.

The directors of the New York Telephone company,

which was incorporated last week with a capital of S16,-

000,000 and a directorate consisting largely of Bell Tele-

phone and Western Union Telegraph interests, organ-

ized on Wednesday by the election of Charles F. Cutler

president, John H. Cahill secretary and William R.

Driver, treasurer. This is the company organized by

George J. Gould to take in the Metropolitan and New
York & New Jersey Telephone companies under a li-

cense from the American Bell Telephonecompany. The
company will cover the territory formerly served by the

two companies named, and will reach out into Con-

necticut, Massachusetts, New Jersey, Pennsylvania and

Delaware.

The Westinghouse company is soon to make a trial of

its system for representatives of the Manhattan elevated

railway. The demonstration will take place at East

Pittsburg on a 2X"niile stretch of the Turtle Creek

branch of the Pennsylvania railroad. The road has

been divided up into sections representing the average

distances between stations on the New York elevated

roads, and other conditions have been made as nearly

as possible to correspond with those on the elevated.

The train of cars is made up of old railroad coaches,

weighted to the average weight of cars and trains on

the overhead lines. The motor car is one of the new
Baldwin-Westinghouse type. Two styles of electric

traction will be shown, both on the same road, for the

stretch of track on which the trials will be made is

fitted up with both the overhead trolley and the mag-

netic contact systems, each distinct from the other. Ex-

amples of the direct and the alternating current in elec-

tric traction will be shown. The new polyphase system

of motors invented by Nikola Tesla will be used for the

first time in actual railroad work.

It is too bad that the managers of surface railways in

this city do not give as much time and attention to the

development of electric traction upon their lines as they

do to other systems. President Vreeland of the Metro-

politan Street Railway company said the other day that

he expected to make a test of the compressed air motors

some time between July ist and loth. Some of the cars

sent to Worcester have been returned equipped for the

experiment, but the machinery for charging the motors

is not quite ready. Mr. Vreeland said that if the motor

was found to be satisfactory it would enable the com-

pany to greatly improve the service over the roads now
operated by horse power, about 150 miles in all. He
explained that it would make the system elastic, for each

car carrying its own motive power, its route would not

be subject to the limitations that govern other systems.

Horses can do only so much work, and must be fed,

rested and stabled in fixed localities and at intervals

more or less frequent. It would be possible to take the

Amsterdam and Sixth avenue cars, now stopping at Ca-

nal and at Vesey streets, straight down to the Battery

by running between the cable cars on Broadway below

those streets, and so with the Fourth avenue cars below

the postoffice. On the Belt Line a diversity of routes

could be made, and more convenient service given in

that way. He said that he did not think a change of trac-

tion power would be made for a long time on the lines

already equipped with the cable. As a matter of fact,

very little progress has been made in the application of

compressed air to traction work, and the practical men

on the roar! have very little hope oC success.

W. F. O.

Denver, Colo.

Dknvhk, June 2(t.^The electrical business seems to

be improving in this city. The rapid clevelopmenl of

the gold mines creates a new demand for electric light-

ing and power, and the Denver firms are busy meeting

this demand.

'I'hos. i I, Smith, 172,) Champa street, (iL-llysljiu7;

building, who superintends the installation of plants,

says that the business outlook is good. Mr. Smith has

lately organized the Gillett Light & Power company, at

Gillett, Colo., in the Cripple Creek mining district, and

work 00 the building has already been begun. This

plant will supply light and power to a number of mines

in the Cripple Creek region. Mr. Smith is installing anr

other large plant near Boulder, about 20 miles from

Denver, for the purpose of supplying light and current

for the electrolytic process to the John Jay mine.

The Davis-Creswell Manufacturing company has a

large establishment at 1624 to 1638 Blake street, and

furnishes motors and generators for mining purposes and

general transmission. The firm doss not deal in elec-

trical supplies, but manufactures and sells steam, gas

and water fixtures, and has also a brass and iron foun-

dry and machine shop. F. N. Whitney is manager of

the electrical department, and he speaks encouragingly

of the business in his line. Joseph Creswell is presi-

dent and treasurer of the company; John Davis is vice-

president, and W. H. Morrill is secretary and general

superintendent.

The Mountain Electric company, 532-536 Seventeenth

streei, is strictly a Denver concern, no eastern capital

being interested in it. C. F. Lacombe is president of

the company, and J. W. Stearns is treasurer and gen-

eral manager. It manufactures station supplies and

handles all kinds of lighting apparatus. This company
is. in addition, an extensive power and light contractor,

and has supplied plants to the Equitable building,

Brown Palace Hotel, the state capitol and a number of

mines in Cripple Creek and Leadville.

The Denver office of the General Electric company is

at 505 Sixteenth street. This is the distributing point

for the Rocky Mountam district, comprising Colorado,

Wyoming, Utah and Mexico, and the office does a large

business. Irving Hale is the district manager.

The Denver Novelty Works & Manufacturing com-
pany of 157S Lawrence street, manufactures principally

bells, batteries and annunciators.
J. W. Macrum is

president of the company.

The Consolidated Electric Light company has the con-

tract for lighting the city of Denver and its suburbs.

Denver is said to use more electric light than any other

city of its size in the United States. The Consolidated

dompany is authority for the statement, and claims to

have the statistics to prove it. It maintains 75,000 incan-

descent lights and 1,500 arcs. This is because Denver
is a comparatively new and decidedly progressive city,

and considers gas almost as much a back number as coal

oil or the tallow dip. The Consolidated company has

one of the largest plants in the United States. Its offices

are at 1735-1737 Champa street and the stations at are We-
watta and Twenty-first and Sixth and Lawrence streets.

J. H. Poole is general manager, A. E. Grier secretary

and treasurer, and W. J. Barker superintendent.

The American Electric Works company is newly
fitted up at 1636 Champa street, and reports business as

quite satisfactory. This company deals in dynamos,
motors, lamps, wires and general supplies, manu-
factures switches, cut-outs, fixtures and commutators,

and makes rewinding and repairing armatures a specialty.

William Thome is general business manager of the com-
pany.

The Denver Novelty company. 1623 Champa street,

deals in electric bells and supplies, and does electric

light wiring and general repairing. M. L. G.

Northwestern Notations.

MiNNEAi'OLis, June 27.—The Electric Light & Power
company of Fort Dodge, la., has abandoned the pro-

posed west branch of the line, but will build on the east

side of the river and have the line in operation before

winter.

The electric light plant to furnish light for Missoula,

Mont., has just been completed. It is located at Bon-
ner, where 800 horse power is obtained from the dam.
The plant is modern in every detail.

The Sioux Falls Transportation company of Sioux
Falls, S. D., has been incorporated to build four or five

miles of electric railway,

Algona, la., is again talking of an electric light

plant.

Suit has been filed in the United States court in

Minneapolis by Alfred F. Howard of New Hampshire,
asking for the appointment of a receiver for the St.

Cloud (Minn.) Gas & Electric company. The principal
allegation of the plainlifl is that the defendant has failed

to keep up Ihu Interest on ils bonds.

The council of Menasha, Wis., has granted a francliise



July 4, 1896 WESTERN ELECTRICIAN.

to the Neenah & Menasha Street Railway company to

extend its tracks to the city limits. This paves the way
for the construction of the interurban electric line pro-

posed by Rutan, as it was intended to secure the local

line in Menasha.

The electric light and heat power house will soon be

built at Fairchild, Wis.

An electric light plant is being installed at Minden,

.

Neb. C.

PERSONAL.
At the Harvard commeacement last week the honor-

ary degree of LL. D. was conferred upon Alexander
Graham Bell.

I. J. Kusel, secretary and treasurer of the Missouri
Telephone Manufacturing company of St. Louis, visited
Chicago last week.

Cyrus Robinson has resigned from the raining depart-
ment of the Jeffrey Manufacturing company of Colum-
bus. O., and is now manager of the office of the J. H.
McEwen Manufacturing company at 120S Havemeyer
building, New York city.

The admirers of von Helmholtz in this country will

be glad to learn that $15,000 has been raised in

Germany for a monument to him in Berlin. If any of
them wish to contribute to this work they can do so by
remitting to Mendelssohn & Co., bankers, Berlin.

At the commencement exercises of the graduating class

of '96 from the Stevens Institute of Technology, Hobo-
ken, N. J., held June iS, 1S96, the degree of doctor of

engineering was conferred by the faculty and trustees

upon Commodore George W. Melville, engineer-in-
chief of the United States Navy, in appreciation of the
excellent engineering work performed by Commodore
Melville for his country and the advancement of the
science of steam engineering, well illustrated in the new

,
navy. Only once before in the 25 years' history of the
Stevens Institute has the degree of doctor of engineer-
ing been conferred, and then upon Professor R. H.
Thurston, who formerly occupied the chair of mechan-
ical engineering in Stevens Institute, and is now di-

rector of Sibley College, Cornell University.

ELECTRIC LIGHTING.
On June i6th a franchise was granted to the Citizens'

Electric Light & Power company of Maryville, Mo.,
for the purpose of lighting the city, business houses and
residences for a term of twenty years, the plant to be
completed in six months.

ELECTRIC RAILWAYS.
The Calumet Electric company will build a station at

the South Park avenue and Sixty-third street station of

the Alley "L" in Chicago. It is here that the Calumet
Electric connects with the elevated, and an arrangement
has been entered into which promises to be profitable to

both corporations. As the Calumet territory fills up, the

interchange of business will necessarily add greatly to

the traffic of the Alley "L," and the relations between
the two roads are of a most agreeable character.

From Anderson, Ind.. comes the statement that the

promoters and builders of electric railways in that state

are just completing a consolidation. "AH lines being
built will be extended." it is said, "and lines surveyed
and being projected will be changed so as to connect and
make one continuous system that will not have to depend
on local passenger traffic, but can compete in light freight

and passenger traffic. This includes the Indiana, Ohio
and Gas Belt electric, now being built, and the Logans-
port and Indianapolis lines, as projected for eastern In-

diana, and the electric roads now being projected and
organized in the southwest part of the state, centering at

Brazil and running to all principal towns and cities.

With a road between Indianapolis and Brazil, which
will be projected, the new organization will have, when
in full operation, 500 miles of electric road."

Superintendent Hawken of the Rockland. Thomaston
& Camden Street Railway of Rockland. Me., has com-
pleted the new extension into the town of Thomaston.
The first car, decorated with United States flags and
bunting and with a band of music on board, ran up into

the town on Tuesday evening. June i6tb. All of the

Thomaston people are greatly pleased, as they have
been obliged for three years to walk up the steep Mill

creek hill on account of the opposition to the road of a
few prominent business men. This piece of work is

considered the best in the state, and was pushed to com-
pletion in a very few days. The ballast for this road is

composed of limerock chips and gravel. The Rockland,
Thomaston & Camden Street Railway has also com-
pleted this season a new line from Main street, Rock-
land, to Tillson Wharf. One car does the work on this

line, leaving the end of the line every 10 minutes. It

connects with all boats and will prove a great accommo-
dation to all summer tourists.

The transfer question has proved such a perplexing
problem that a new system has been established by the

Rochester Railway company, to take effect about July
loth. All passengers taking transfers will be obliged to

transfer at the point where the line they are on meets

the line to which they intend to transfer. In case a pas-
senger who wishes a transfer does not get off at the point
of transfer, but continues on his journey in order to
meet the car, the transfer will be null and void. The
company officials are positive such a position will be
upheld by the courts, as the fact that the passenger rode
beyond the point of transfer would show a strong pre-
sumption that he was using his transfer as a stop-over
ticket. There is but one exception to this, and that is

where passengers wish to transfer to the New York Central
railroad. Passengers wishing to go to that point will be
given transfers marked for the station which will be
good on any of the four lines running to the station.

The company in making this change keeps strictly with-
in the limits prescribed by the charter, which says that
all passengers shall be taken from one point in the city

to any other point for the price of one continuous fare.

Where cars on any line run to different points or where
all the cars do not run to the terminus, the transfer will

be good for the next car which runs to the point the
passenger wishes to go to.

TELEPHONE.
Materials have arrived at Mellette. S. D., for the tele-

phone line to be connected with Aberdeen, S. D., which
will be built at once.

A telephone exchange is being constructed at River
Falls. Wis. It will connect with all towns in the county
and with Hudson, St. Paul and Minneapolis.

The New England Telegraph & Telephone com-
pany has purchased the private telephone line known as
the Thetford & West Fairlee (Vermont) line, and ar-

rangements are being made to put in new poles and im-
prove the working of the line materially. The company
will also put in a loop to run from the Enfield, N. H.,
line around Mascoma Lake to Enfield Center.

MISCELLANEOUS.
The engineering students of the University of Wis-

consin have established a quarterly magazine. The first

number has just been issued under the title of T/u-
ir/scof/sif/ E?iffi>iccr. It contains a number of inter-

esting original articles by professors, students and
alumni, and, best of all, a carefully prepared index of
current engineering literature. The new publication is

a worthy representative of a school that is doing good
work.

TRADE NEWS.
Upon application of Erskine L. Babcock and the

Akron Belting company, J. A. Long was appointed re-

ceiver of the Falls Rivet & Machine company of Cuya-
hoga Falls, 0., on June 25th. The company has an in-

debtedness of $375,000. with assets estimated at $615,-
000, including real estate, accounts, letters patent, etc.

The Tucker Electrical Construction company of New
York is presenting its customers and friends with a 15-

inch ruler, which presents designs showing the

auto- telephone system and desk light. The demand for

these specialties in June showed unusual gains over that

of the previous months of the year. The company's
general construction work is also larger than for some
time, and the prospects all point toward a most success-

ful year.

Secretary N. G. Tingleyof the American Engine com-
pany of Bound Brook. N. J., reports that this concern
has been doing a good business for the last few months,
with arrangements perfected whereby purchasers can
obtain an engine and dynamo of the highest grade with
a guarantee covering the entire apparatus. This com-
pany has a shop equipped with the finest of machine
tools and arranged in such way as to secure the best of

results in manufacture.

The Boudreaux dynamo brush is so well known at

home and abroad that the Electric Appliance company
feels that it is only necessary for it to say that it has
taken the general western agency and is carrying a com-
plete stock in Chicago. These brushes are used almost
exclusively by the United States government, and by the

largest manufacturers of electrical machinery in the

United States, and are asserted to be the greatest com-
mutator savers ever put on the market.

The Hogan Boiler company of Middletown. N. Y., is

now arranging to fill some very large orders which it has
recently recei\ed for the Hogan water-tube boiler. One
order is a duplicate to place a 250 horse power boiler for

the Jerome Park reservoir. The various tests required

foi this installation were severe, requiring a capacity to

furnish steam for an engine of 500 horse power, the fly-

wheel of which weighs 20 tons. President Hogan of this

company, who has been confined to his home by illness

for the last few months, is now much better and is giving

a good share of his personal attention to the business.

The name 'of the Brown & Sharps Manufacturing
company of Providence stands as a synonym for excel-

lence and accuracy in machinery and tools and has

done much to trumpet the fame of American mechanics
around the world. It is therefore with a patriotic as

well as a technical interest that one turns the pages of

the company's recent brochure. "Views Within Our
Works." The views reveal a model machine-making es-

tablishment in truth—unless the electrician criticize the
multiplicity of shafts and belting—and the pleasure of
examining such a satisfying accomplishment of Amer-
ican mechanical SKill as this factory shows is enhanced
by the beautiful workmanship displayed in printing and
illustrating the book. The Brown & Sharpe company
manufactures 60 different machines and 100 varieties of
small tools. Catalogues are sent upon application, and
visitors to the works are made welcome.

The American Electrical Works has contributed to
the general celebration of the glorious Fourth, and in all

parts of the country to-day are to be found reminders of
that corporation's generosity and enterprise. Not con-
tent with preaching patriotism, it furnishes the means
for making a demonstration. "Johnny, get your gun,"
is its greetiug, and fearing that some of the more peace-
ful members of the community may not be supplied with
firearms, it has sent out a supply of dangerous-looking
weapons, which, however, upon examination, prove to
be perfectly harmless. The company calls attention to
the fact that its goods hit the mark, and this is supposed
to lend confidence to the persons in whose possession
these guns of the American Electrical Works are placed.
The "poster" which accompanies the gun is gotten up
to resemble the announcement of a Fourth of July cel-
ebration. Altogether it is a unique and very attractive
piece of advertising, characteristic of the company.

BUSINESS.
The Metropolitan Electric company has taken the

northv/estern agency of the Missouri Telephone Manu-
facturing company, St. Louis, Mo., and is carrying a
full line of these telephones, switchboard apparatus and
patent gravity hooks.

The A. P. Wagner Tool Works of Sidney, O,, issue
an attractive series of small catalogues and circulars
giving "quick pointers" on their lathes and grinders to
busy machine-shop men. All users of this class of
machinery will do well to send for this literature.

The Electric Appliance company has taken the general
western agency for the armorite iron-armored interior
conduit, which is creating a very great deal of favorable
comment on account of its many unique and desirable
features. This conduit can be bent cold into almost any
shape, thus saving the expense of elbows and greatly re-
ducing the time required to install the conduit.

The Cycle Electric Light company of Chicago has
confessed judgment in the Superior Court for $11,036.42.
The judgment was made in favor of Thomas A. Snider
and was rendered on a demand note made May 6th last.

The company had been engaged in the manufacture of

an electric lamp for bicycles. The officers of the com-
pany are Thomas A. Snider, president, and W. A.
Crowdus, secretary.

The "H. W. J." electric car heater is put upon the
market by the H, W Johns ManuEacturing company
of S7 Maiden Lane, New York, as a simple, compact
and efficient device. Regulation is easily obtained, and
the resistance wire is not liable to become oxidized, as it

is effectually protected from the atmosphere by being
covered with asbestos, which forms a complete elec-

trical insulation. The wire is first wound with asbestos
thread, and then woven into cloth with an asbestos
warp.

There is nothing that illustrates a comparison so wel
as an appropriate picture; at a glance the eye catches
the entire subject, which it might take pages to explain
in words. Thus in an illustration depicting a long-dis-

tance race which shows the weaker entry sinking ex-

hausted between the Sth and loth hours and the victor

still fresh toward the 150th hour of the race, the com-
parative merits of endurance between the old short-hour
and the new long-hour arc lamps, are strikingly com-
pared by the Electric Arc Light company, whose entry,

the "Pioneer," is shown an easy champion in a long run.

The company guarantees 100 to 150 hours' life for one
pair of carbons. For economy, comfort, cleanliness, ab-

sence of shadow, steadiness, and safety in regard to fire.

the "Pioneer" has proven a winner in the race for new
orders of arc lamps.

The American Electric Fu^e company, ^vhose product
is so widely known throughout this country and Canada.
is now rushed with orders. Secretary and Treasurer
C. E. Brown has for some time been conducting a series

of experiments with fuses for very small currents.

After much careful work Mr. Brown has produced what
he considers is the finest and most accurate one-fourth

ampere soldered copper terminal fuse in the market.
Mr. Brown claims the distinction of being the first man
to make such a soldered fuse commercial; and he attri-

butes his success mainly to a peculiar and ingenious

soldering device. The company makes the strong claim
that if a test be made of 1,000 one-lamp fu^es there will

not be one of the lot that will not blow if more than the

current of one lamp be thrown upon it.

The Garlock Packing company of Palmyra, N. Y.,

and Rome. Ga., has closed its office at Omaha, Neb.,
and opened a new office and salesroom at 1713 Wazee
street, Denver, Colo. Charles B. Whitman, who is

manager of the new office in Denver, is well and favor-

ably known by the trade and needs no introduction.

The principal salesrooms of the company are at New
York, Chicago, Philadelphia, Denver. St. Louis, Pitts-

burg and Boston. The Garlock Packing company
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manufactures high-grade packing for steam, water, gas,

ammonia, etc., as well as waterproof hydraulic packing
and high-pressure packing. The latter is especially

recommended for high-pressure work on locomotives,

stationary and marine engines, and is designed to insure

long service. Samples, catalogue and prices will be
mailed on application.

The western friends of Frank A. Thone will be in-

terested to know of his identification with a new elec-

trical enterprise. Mr. Thone has recently organized

the Eagle Electric Works of 713 South Adams street,

Peoria, 111., to engage in the manufacture of dynamos,
motors and special electric machinery. The company
will also do an experting and repairing business. The
Eagle Electric Works has been incorporated with the

following named gentlemen as officers; President and
electrician. F. A. Thone; vice-president and superin-

tendent, Charles F. Nash; secretary and treasurer,

Peter
J. Bourscheidt. The board of directors is as fol-

lows: F. A. Thone. Charles F, Nash. P. J. Bourscheidt,
Henry Oelkers and Charles J. Sutter. Mr. Thone is a

pioneer electrician. Years ago he was with the old

Hawkeye Electric company of Davenport, Iowa, and
since 'then has been engaged in other large enter-

prises. The organization of the Eagle Electric Works
marks a step forward in his career, in that, at the head
of the enterprise, he will have ample opportunity to de-

velop his original and useful ideas. Although capital-

ized at §5,000 only, the company is said to have the

favor of a number of Peoria capitalists and to be in a

position to command a larger capital if it be found nec-

essary in the prosecution of the work.

ILLUSTRATED ELECTRICAL PATENT RECORD.
562.365. Alternating Current Motor. Engelbert Ar-

nold, Zurich, Switzerland. Application filed July

16, 1894.

This is a method of operating motors for alternating and
similar currents by connecting the field-coils and some of
the armature coils with a source of alternating or similar
currents, and establishing induced currents in locally closed
armature coils, whereby two distinct moments may be pro-
duced varying with, and regulated by, the speed of the
motor.

562.366. Electric Motor and Dynamo. Engelbert Ar-
nold. Carlsruhe, Germany. Application filed April

5. 1895.

NO. 562,

The combination of an armature, commutator and brushes
therefor, with the resistances introduced in alternate com-
mutator connections.

562,396. Secondary Battery. Robert J.
Giilcher, Char-

lottenburg, Germany. Application filed February
29, 1896.

The invention consists of electrodes for electric accumu-
lators comprising a fabric made of lead threads as warp
and glass or quartz threads as woof, and a frame of lead.

562,398. Electric Locomotive. John C. Henry, West-
field. N. J. Application filed April 22, 1895.

An electric motor truck is described, having a rigid
frame, two or more wheeled axles e."ctending across and
journaled in the sides of the frame, a motor mounted in the
frame having an armature-shaft centrally located therein
and extending laterally through bearings in the frame and
a track wheel on each end of the central or third shaft.

562,400. Electric Furnace William R. King and
Francis Wyatt, New York, N. Y. Application filed

January 24, 1896.

The claim : An electric arc smelting furnace provided
with a centrally located hollow movable electrode, me-
chanism for moving said electrode, whereby the length of
the electric arc is regulated, an inner tube extending down-
ward inside said hollow electrode and serving as a central
feed, and mechanism, whereby the material to be smelted
is fed into said furnace through said inner tube and de-
posited within the field of said electric arc.

562.402. Process of Forming Calcium Carbide. William
K. King and Francis Wyatt, New York, N. Y.

Application filed April 14, 1896.

The process consists in forming a mound of coke and
lime mixed in proper proportions around a core of con-
ducting material supported in vertical position between
two superposed electrodes, heating the vertical center of
the mound to incandescence by passing an electric current
through the electrodes and core and maintaining the cur-
rent until a nugget of calcium carbide is formed in the
mound, permitting the upper electrode to descend freely as
the supportmg mixture beneath it is gradually reduced and
fused, removing the nugget, inserting a new core, covering
it with the material of ttie mound and repeating the speci-
fied steps.

562.403. Electric Furnace. William R. King and
Francis Wyatt, New York. N. Y. Application filed

April 21, 1896.

The apparatus described consists oi two electrodes, one
above the other, the upper one being removable, devices
for raising, lowering and removing the upper electrode,
suitable electric connoctions for connecting the two elec-
trodes with currentH of opposite polarity, a conducting core
connecting the electrodes with each other when in operal-
int; poHition. and deviccN Cor raising the carbid nugget,
when formed, out of the furnace, so that the latter may be
used immediately for the formation of another nuggci.

562.404. Electric Furnace. William K. King, New
York. N. Y, Application filed February i, 1896.

Tbiv (R a iniiltipolar electric arc Btnelttng furnace and iu

provided with a central feud, a number of independent
movable cIcctrodeH arranged around (he feud, and a device
t>y which the material itiirodiiced into tho furiiaco in cle-

tlocted into the field of tho electrode,

562,429, Electrical Advertising Apparatus. Charles
E, Skinner, Pittsburg, Pa, Application filed Febru-
ary 28, 1894,

Two HclH of tHHutnted conducting hodictt are difipoHod (o
display iidvorliHinu lutterH or duHignK, in combination with
a Noiircc of nlKirnnllng current antl conductoru connuclitiK
the bodicR wifli the nourco.

562,431. Electrical Releasing Device. Charles A.
Stearns, Walcrtovvn, Mass. Application filed April

15. 1896.

Thn combinador iih nn oloclro*innKn»t nnd nn nrmnturo
ihorcfor normally ockod with opparatni to be rolennod
ihcrohy: of a Riinhiori or npririK Iniorpoiicd between ttio

Rrmatiirc and Its rnaiinK conlaci.

Issued Jttiic 2j, i8g6.

562,435. System of Current Supply for Telephone Cir-

cuits. John S. Stone, Boston, Mass. Application
filed April 23, 1S96.

There are described a sub-station or local transmitting
circuit containing a telephone-transmitter, the primary
winding of an induction coil, and a condenser, and a main
telephone circuit containing a common source of current
supply, and the secondary winding of the induction coil,
the sub-station ends of the main circuit being connected
with the local transmitter circuit, one at a point between
the primary winding and the condenser, and the other at a
point between the transmitcer and the condenser.

562,453. Electric Railway. Henry Brandenburg, Chi-
cago, 111. Application filed March 11, 1895.

Features described are the movable trolley conductor
having lateral flanges, and the trolley having contact faces
with flanges adapted to take under the flanges on the trolley
conductor.

562.483. Traveling Contact or Plow for Underground
Electric Railways. Samuel L. Phillips, Washing-
ton, D. C. Application filed January 21, 1S96,

The combination with a traveling contact or plow for un-
derground electric railways, of insulating cover sections
secured to opposite sides of the plow, and detachably en-
gaged at the ends, and contact shoes secured upon the outer
sides of the cover sections.

562.484. Traveling Contact for Underground Electric

Railways. Samuel L. Phillips, Washington, D. C.

Application filed January 21, 1S96.

One claim is for the combination with a plow or traveling
contact of a cover of insulating material provided on oppo-
site sides with openings, and yielding contacts secured in
or projected from the openings.

562,494. Trolley. Henry A. Seymour, Washington,
D. C. Application filed February 20, iSg6.

The invention comprises a pivoted trolley pole and de-
vices under control of the operator for raising and lowering
the pole and for locking it in its raised position, and an
electro-magnet for forcing the trolley into contact with the
conductor.

562, 50T. Electric Controller. Elmer A. Sperry, Cleve-
land, Ohio. Application filed February 20, 1895.

In an electric controller, the combination is described of
a plurality of contact cylinders, with a single set of brushes
adapted to engage therewith.

562,523. Trolley Device. Hiram A. Gray, New Haven,
Conn. Application filed August i, 1895.

One claim is given : In a trolley device, the corabinalion
with a head, and the trolley wheel journaled thereon, of the
arms secured to said head at one end and carrying the balls
at their opposite end, of a spreader, for separating said
arms from each other, and a lever, for actuating said
spreader.

562,527. Rheostat or Electric Heater. William S.

Hadaway, Jr.. New York, N, Y., and William E.
Davis, Maiden, Mass. Application filed July iS,

1895.

There is the combination of ihe casing, the longitudinal
bars on opposite sides thereof, and the insulated block car-
ried by the casing; with insulators carried by the bars, a
non-conducting core passing from on° insulator to another,
the helical resistance strung upon the core and attached
thereto so as to be insulated ironi the casing, and conduct-
ors connecting the heli.\ to the insulated block.

562,541. Automatic Operation of Electric Generators.
Frank E. Kinsman, Plainfield, N. J. Application
filed June 23, 1S93.

•-J—
NO. 562,396.

A locomotive boiler, a supplemental engine, a dynamo
operated thereby, devices responsive to a predetermined
pressure lor connecting the dynamo-engine and boiler, and
a storage battery comprise the equipment described.

562,564. Jiank of Electro-magnets." Charles E.Allen,
Salem, Mass, Application filed October 28, 1895,

A bank of electro-magnets is described consisting of a
number of sets of magnets, one set arranged behind the
other, so that ihcarmatnre stems of pno sot will pass hu-
twuen and be independent of tlio imignetH in the set preccd-
inR.

562,591 Apparatus for Operating Trolley Arms. Pat-
rick J. Dowling, Waterbury, Conn. Application
filed July 23, 1895.

In II trolley poh; mechanimti llioru is the comliinalion with
a carrier of a trolley pole pivotiiUy supported theroon, a
ftlide movable in tlie carrier, niniiiiH for normally elevating
tho polo nnd a rolcaKer in position to be actuated by ihu
trollrjy pohi above tlie pivotal point of the polo, on lliu
movetneni of the pole beyond its working posiiion. to
thereby throw the polo nway from tlio line ftystom.

562,607. Electric Locomotivo Truck. William P.
Henszey, Philadelphia, Pa. Application filed Oc-
tober 4. 1895.

Tlie combination in n car trncit of iho Hide frames, tho top
pluto extondlnK frojn one side frnnio to the other, oponinnH

in the top plate, with a bolster having a center plate and
side bearing-blocks extending througli openings in the top
plate.

562,609. Electric Arc Lamp. Daniel Higham, Boston,

Mass. Application filed March 31, 1896.

An electric arc lamp is provided with a frame and an up-
per carbon adapted to be fed down by suitable means, in
combination with a closed hood fixed stationary with the
lamp frame, the hood closely fitting and encircling the up-
per carbon immediately above the arc, and means for feed-
ing up the lower carbon in proper relation to the hood.

562,647. System of Electrical Distribution. Louis K.
Oppenheimer, Cincinnati, Ohio. Application filed

December 21, 1895.

Apparatus for distributing electrical energy to a plurality
of translating device circuits is described, consisting of a
source of supply to the circuits of successive intermittent
impulses, and means establishing the ratio of duration of
the impulses to the duration of the intervening periods of
cessation as equal to the ratio of one-half of the electromo-
tive force required by the translating devices when con-
stantly supplied, to the electromotive force employed in
excess of that req'iired by the translating devices when
supplied with a continuous current.

562,658. Electric Switchboard and Circuit Maker.
Arthur L. Pratt, Kalamazoo, Mich. Application
filed April 9, i8g6.

The adjustable switch-lever is provided with the series of
notches, conibined with the spring-actuated bolt having the
annular groove or depression.

562,673. Electric Igniter for Gas or Hydrocarbon En-
gines. Frank M. Spaulding, Kalamazoo, Mich.
Application filed September 9, 1895.
A fixed electrode projects into the igniting chamber; a

rock-shaft extends into the chamber through a guide-bear-
ing

;
the movable electrode is carried by the rock-shaft in

pro.simity to the fixed electrode
; a rock-arm is sleeved upon

the shaft; a stop on the shaft is adapted to hold the rock-
arm from rotating in one direction; a spring on the shaft is
adapted to urge the rock-arm against the stop ; an arm is re-
ciprocatingly carried by the movement of the engine in the
plane of the, aforesaid rock-arm and adapted to engage
therewith and carry it in one direction, and then release it.

and means are provided whereby the arm is thrown out of
engagement with the rock-arm when it is moving in the
opposite direction.

562. 6S0. Electric Meter. Addison G. Waterhouse,
Hartford, Conn. Application filed March 25. 1895.

Included in the arrangement are an ammeter having a
movable part actuated by the electric current to be meas-
ured and a compensator and registering device worked by
one or more derived-circuit currents.

562,686, Alternating Current Motor, Merle
J. Wight-

man, Lynn. Mass. Application filed July 26, 1888.
In an alternating current motor an effective rotation is

produced by parallel circuits formed upon a ring-core, one
of which IS closed on itself, an armature and an interposed
copper conductor.

562,745. Controlling Mechanism for Electric Motors.
Rudolph C. Smith, Yonkers. N. Y. Application
filed January 25, 1892.
The combination with a shunt wound motor is claimed

pl.i reversing switch, an auxiliary switch, a safety resistance
111 the armature circuit, and a resistance in the field magnet
circuit.

562,766. Electric Railway. Rudolph M. Hunter, Phila-
delphia, Pa. Application filed July 11, 1895.

One feature is an electric power device for moving the
switch point, a source of electric energy, circuits for sup-
plying energy to the electric power device, a switch for
opening and closing the electric circuit and maintaining
it m open or closed condition, a traveling car. and means
upon the forward and rear portions of the car for closing
th(^ circuit switch and after it has remained closed and the
car imsscd upon the branch track to.open the circuit switch.

56;i,775. Electric Lighter. Herbert E. Rider, Brook-
lyn, N, Y. Application filed May 2, 1895.

A porliible lighting torch comprising two parts held to-ROthorbut having a limited movement relatively to each
other, one ol the parts being adapted to be grasped by themndol tho user, the parts being in normal position when
[lie torch rests upon a supjiort and being moved from such
position when the torch is lifted from the support, and an
electric igniting device operated by the relative movement
ol the parts to ignite the torch.
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Electrical Equipment of Aluminum
Works at Niagara Falls.

By Orrin E. Dunlap.

The work that is being done by the Pittsburg Reduc-

tion company at Niagara Falls is attracting much at-

tention. The fine new building on the lands of the

Niagara Falls Hydraulic Powei & Manufacturing com-

pany, at the edge of the high bank, has been enclosed

and will be ready for occupancy and operation before

many weeks. In addition to this it is intimated that the

company will erect another large building across the

canal from the structure now going up. Should it de-

cide to do this, its facilities at the Falls will be very ma-
terially increased.

The plant of this company on the property of the Ni-

agara Falls Power company is a busy place. It is in this

duction company's circuits. So far two pairs of these

and one extra machine have been installed, and there is

still room for another pair in the apartment assigned to

them. When the full equipment has been installed, the

capacity of the electrical plant will be 4.500 horse

power, not counting in this the spare 750 horse power
unit.

In the electrical plant of the Pittsburg Reduction com-
pany, the transformers are built on iron floor plates over

a trench having brick retaining walls. In this trench a

forced atmosphere is maintained by a small blower, and
the air from the trench passes upward through the

transformers, and in its passage carries off the heat gen-

erated in them. All the conductors used, except the

heavy current bus-bars, are placed below the floor,

many being in the trench below the transformers.

bath, although the fluoride of aluminum and the fluoride

of sodium have been successfully used by the Pittsburg

Reduction company in much of its work. The double
fluoride of aluminum and potassium is made by the ac-

tion of fluorhydric acid upon alumina and pearl ash or

carbonate of potassium. The fluoride of" calcium is ob-

tained from the mineral fluorspar.

In its present plant at Niagara Falls, the Pittsburg

Reduction company has two lines of carbon-lined pots

connected in series, and it is in these pots that the

chemicals are placed. The electric current is passed

through the molten mass by the aid of carbon cylinders

used as anodes, which extend down into the molten

metal. These carbon anodes are attached by copper

rods to the main portion of the line conducting the

electric current from the positive end of the generating

plant that the General Electric company is installing

the new rotary converters, two views of which are pre-

sented in the picture on this page. These converters are

the largest machines of this kind which have been built.

They will be five in number, each designed to deliver 600

kilowatts in direct current at 160 volts. These machines

have 16 poles and are operated at a speed of 18S revolu-

tions per minute. Their commutators are of very large

size, 3,750 amperes being delivered from each with car-

bon brushes. The General Electric company has

adopted a method of construction in these machines by

which the commutator is kept cool by ventilation.

Through the commutator spider air is drawn, and, after

passing over an extended surface inside the commutator,

it passes out between the laminations of the armature

and around the leads from the windings to the commu-
tator.

With each of the machines two 300 kilowatt trans-

formers are used. The rotary converters are operated

in pairs, each pair supplying one of the Pittsburg Re-
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An excellent idea of the arrangement and extent of

the plant can be gained from an examination of the dia-

grams herewith presented. Fig. 2 shows the location of

turbines and generators in the power house, penstock

connections between turbines and the forebay, and the

site of the new aluminum plant, while Fig. 3 is a cross-

section of the power house, 'showing the new aluminum

plant on the edge of the cliff.

Since the operation of the Pittsburg Reduction com-

pany's plant at Niagara Falls, the output of aluminum

has been very largely increased in the United States.

This company uses the process of Charles M. Hall, who

is now vice-president of the company. This process

consists in dissolving alumina in a molten bath com-

posed of the fluoride of aluminum and the fluoride of

some metal more electro-positive than aluminum. An
electric current is passed through the molten mass and

aluminum is produced by electrolysis. The fluoride of

potassium and the fluoride of calcium with the fluoride

of aluminum are the preferable salts used in the molten

FALLS.

machinery. Thus the pot itself, with its lining and the

metal deposited upon the bottom, becomes the negative

electrode or cathode, and the pot is joined by copper

connections to the line extending to the positive electrode

in each pot. The alumina is deposited by electrolysis

in a molten mass at the bottom of the pot by the pas-

sage of the electric current through the molten mass.

The freed oxygen goes out as carbonic oxide or carbonic

acid gas in connection with the carbon of the anode,

wearing it away in proportion of a little less than an

equal weight of the anode to the aluminum produced.

The operation is kept continuous for months at a time,

as the wear upon the pots is very slight, the metal being

dipped out from the pots each day by heavy cast-iron

ladles, replacing the electrolyte on the top of each ladle-

ful of metal with the carbon rods. In some countries

the makers of aluminum are greatly troubled with nox-

ious gases, and the-ir employes work only for very short

periods. The Pittsburg Reduction company, however,

by the advantages of the special c''i^mical solvents which
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it uses for dissolving the alumina and the particular

strengths of current adopted, is not troubled in this

way, there being practically no discharge of foreign or

other noxious gases Into the atmosphere, the only gas

evolved being practically carbonic acid. Now and then

a carbon will heat above the bath and sputter out in a

dark blue flame, showing the burning of carbonic oxide

to carbonic acid gas, and indicating the heating power

of the current.

The temperature of the molten bath is kept constant

by the passage of the electric current through it, the

resistance of the bath generating sufficient heat for this

purpose. In the Pittsburg Reduction company's works

currents of very large quantities and of low voltage are

FIG. 2, ELECTRICAL EQUIPMENT OF ALUMINUM WORKS AT
NIAGARA FALLS.

used, the pressure required being only enough to over-

come the electrical resistance of the number of pots ar-

ranged in series, each pot now in use requiring from

four to six volts. The electric power used by the Pitts-

burg Reduction company is supplied by the Niagara

Falls Power company, and is a two-phase alternating

current of 2,000 volts. It is conducted from the power

house to the factory by copper cables laid in a subway.

In the manufacture of aluminum it is necessary that this

current should be reduced as well as transformed from

alternating to direct. Static transformers reduce the

voltage of the current from 2,000 to 115, and rotary con-

verters change the current from two-phase alternating

of 115 volts to a direct current oE 160 volts. The Pitts-

burg Reduction company's original electrical plant was

designed for a capacity of about 10,000 amperes at 160

volts on the direct current side. The static transformer

has an efficiency of about gS per cent., and the energy

transformed into heat is so great that there is not suffi-

cient radiating surface to throw it off. For this reason

an air blast is forced continuously between the coils

from below, thus keeping the heat easily under control.

The plant as erected with the Niagara Falls Power

company was planned for doubling the capacity in the

same buildings, and the contract arrangements which the

Pittsburg Reduction company has with the Niagara

Falls Power cjmpany are that it have the opportunity

to calHor additional power up to any capacity that is

unsold by the Niagara Falls Power company at the time

when such power may be asked for, so that the com-

pany enjoys the right to enlarge the works almost in-

definitely at comparatively .small cost for installation of

new plant, as the capacity of the Niagara Falls Power

company and the rights to the use of water power at

Niagara are practically illimitable.

Hcsides these favorable arrangements, the Pittsburg

Reduction company contracted with the rival water

power company at Niagara Falls, the Niagara Falls

Hydraulic Power fk. Manufacturing company, for 4,500

electrical horse pov/er additional. This is the plant now
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progressing rapidly to completion. Thus the Pittsburg

Reduction company is in position to enlarge the use of

the Niagara power from both large power sources—the

Niagara Falls Power company, using the tunnel, and the

Niagara Falls Hydraulic Power & Manufacturing com-

pany, using the hydraulic canal passing through the

city of Niagara Falls. The 4,500 horse power from the

canal will be used in the factory now in course of con-

struction on the high bank of the gorge, and when com-

pleted the company will have an upper and a lower

works, one being on the upper river above the falls, and

the other below the cataract. The electrical equipment

in the new or lower works will consist of dynamos di-

rectly attached to the turbine shafts. These generators

will be of 750 electrical horse power each, the turbines

to operate them being of 1,800 horse power each and

furnished by the James Leffel company of Springfield,

O. In this plant the electric current will be transmitted

from the power house at the water's edge in the gorge

to ihe pot room in the factory on the high bank above

on aluminum conductors—an innovation, by the way, as

copper conductors are generally used

In addition to the plant manufacturing aluminum at

Niagara Falls, the Pittsburg Reduction company has

its old plant of 2,000 electrical horse power successfully

working in the manufacture of aluminum at New Ken-

sington, Westmoreland county, Pennsylvania. This

plant is especially located for generating steam power
economically.

The product of the Niagara plant is now being

shipped in ignot form to the New Kensington works by

the Pittsburg Reduction company, where the foundries,

rolling mills and hammer shops are located for forming

the metal into sheets, bars, plates, tubes, wire and cast-

ings. The Pittsburg Reduction company does not manu-
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ing the product of aluminum in the United States each

year since 1SS2, which is as follows;

Year. Pounds,
j

Year. Pounds.

1SS3 S3 1S89 47. 4^^

18S4 150
I

iSgo 61,281

1885 263 1891 150,000

1S86 3,000 1S92 259,885

1SS7 18,000 1893 339.629

18S8 ig.ooo 1 1S94 550,000

The total output in the United States for 1895 reached

about 850,000 pounds. The output for 1896. it is esti-

mated, will be fully 6,000 pounds a day for the 366 days

of the year, and 10,000 pounds a day for the last half of

the year, which will be the most notable increase in the

output during any year since aluminum was discovered.

It was in 18S5 that the first step toward the manu-

facture of alloys of aluminum for industrial purposes

was taken in the United States. This was in the Cowles

Electric Smelting & Aluminum company's works in

Cleveland', O., when it began to make aluminum bronz^,

which event marks the beginning of the dynamo-electro

metallurgy in the United States. It was in 1SS8 that

the Pittsburg Reduction company began the production

of pure aluminum for commercial purposes by the Hall

process, and the prospects are that these works will in-

crease in importance each year.

Passing of the National School of Elec-
tricity.

It was announced in the Chica,iro Evoiing PosL of

July ist—andas the Post formerly enjoyed the privilege

of making use of the distinguished services of Dr.

Hornsby, the announcement is probably correct—that

the National School of Electricity had "gone to the

wall," and that the appointment of a receiver had been

asked. With sarcasm that is perhaps unconscious, the

;-
1 H-VW-H H ;
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facture any articles of aluminum, as it does not care to

become a competitor of its own customers.

It is a significant fact of the efficacy of the cheap elec-

tric power of Niagara that it is a successful competitor

of the Kensington, Pa,, plant. The latter factory is

located most favorably in the heart of both the natural

gas and cheap coal districts which have made Pennsyl-

vania famous, and in spite of the fact that the Pittsburg

Reduction comjiany bought coal delivered at the boil(;rs

for O5 cents a ton, still it has found the Niagara location

more advantageous.

When it isconsidcrcd that this company will soon be

turning out 10,000 pounds of aluminum a day, its im-

portance to llic! industry is best shown by a table show-

/V^.sV remarks that "the enterprise, established for the
purpose of bringing the general public into closer

knowledge of electrical matters, was practically philan-

thropic and therefore could not remain self-supporting."

With Barrett and Hornsby in control, the use of the de-
scriptive term "practically philanthropic" is very good,
These details are given; "J, P. Barrett, city electri-

cian, was the president. Dr. J. Allan Hornsby was the
largest stockholder, and among the other stockholders
were F. A. C, Perrine, M. T. O'Dea. Harriet R. Shep-
ard.son.

J, L, Little and Arthur W. Penny. Dr. Hornsby
held 919 shares of the capital stock of gioo.ooo." Dr.
Ilorn.sby is reported as saying that the debts of the con-
cern amount to JpSiOOo.
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Steam Boilers, Their Equipment and
Management.

Bv Albert A. Cary.

Part II.

Fig. I shows the front and side elevation and plan,
which consists of five horizontal return tubular boilers and
one vertical boiler, all having a total rating of about 600
horse power. Examination will show that the main
smoke flue, receiving the gases discharged from these
boilers, is located directly above their rear ends; the
smoke, etc., is conducted from the rear of each boiler to
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is sufficient to overcome the weights (suspended from the
crosshead on the piston rod) the piston will rise and
make a contact between/' and f(" by moving the walk-
ing beam arrangement around the main screw shaft. If,

on the contrary, the weights are able to overcome the
steam pressure against the under side of the piston, the
piston will descend and a contact will be made between
the friction disks /-- and d'-. causing the screw to re-
volve in the opposite direction. Thus you will see that
any drop m steam pressure will cause the fan to revolve
more rapidly, inducing a greater draft and thereby in-

tensifying the fire, while a rise in the steam pressure will
produce just the reverse effect. In the plant under con-

15

ing it where a steam engine is connected directly to the
fan shaft. I use this damper regulating device in con-
nection with a throttling governor, doing away, of
course, with the revolving mechanism of the governor.
In case an electric motor is to be used, directly con-
nected or geared, I use the same damper regulator
which operates a rheostat, through which the speed of
the motor is governed. Before closing this subject of
regulated mechanical induced draft, I would say that
there are many electric light plants in which this system
can be used to great advantage without the addition of
the economizer, which will materially reduce the cost of
installation. In some of these plants we find the ex-
treme maximum load lasting but two or three hours
each day. and it will be merely during these times that
the excessive temperature of flue gases exists. After
all, the matter of introducing any appliances to the
steam plant resolves itself down to a simple commercial
problem. Taking the matter of first cost and cost of in-
stallation, to which must be added the cost of mainte-
nance, we can easily figure the interest on the invest-
ment. Next, after carefully considering the appliance,
and securing, by personal investigation, the true results
of others' experience, you can determine with close ap-
proximation the real saving the appliance will make to
the plant. Next, balance up and you will then be able

i, 2. AND 3. STEAiM tJUii-liKS, THEIR EyUll-MtiNT AiNU MANAGEMENT. t-'KONT AND SIDE ELEVATION OF 6oO HORSE
POWER BOILER PLANT. PACKED JOINT FOR FEED-WATER. BELT-SHIFTING ARRANGEMENT.

this flue by individual wrought-iron pipes or flues. After
the discharged gases reach the main flue, they can travel

in either direction, right or left, to the chimney, their

direction of movement being controlled by the position

of the two dampers, marked D /), which swing on their

respective hinges JI If. By means of this regulation the
gases can be made to pass through the economizer, or
they can. without passing through it, be made to travel

from left to right (see front elevation) and escape to the
chimney direct from the opening at the extreme right.

The exit shows the damper at the left open while the
one at the right is closed. The gases thus travel from
right to left, and then pass upward into the economizer-
After passing through it. giving up their heat to

the feed-water contained therein, they plunge downward
at the right, into the outlet flue, whence they proceed to

the fan, being drawn into it by its suction. After pass-

ing through the fan, they are discharged, under pressure,

up the chimney, whence they escape in the usual way.
This gives a general idea of the working of this system,
but we must also examine the details to understand the
points which make it highly efficient. In the first place,

* I was obliged to devise a means lo keep my bearings cool,

and to make effective lubrication possible, as the heated
gases had a tendency to raise the temperature of the

>haft to a dangerous degree. I overcame this by using
for a shaft a heavy six-inch weldless steel tube, and I

passed all the feed-water for my boilers through it. Fig.

2 shows the packed joint I used for this purpose, one be-

ing used at each end of the hollow shaft. This is merely
an adaptation of the well-known piston rod stuffing box.

the soft packing being placed in the space marked C.

The speed-regulating device for the fan is shown in the

plan \'iew of Fig. i. and consists of a pair of speed cones
which cause the fan to revolve at different speeds as the

belt connecting the two cones is shifted from one end to

the other.

Fig. 3 shows in detail the manner in which this belt

shifting is accomplished. By examining the plan view,

you will see that I placed a screw above the center of

these two cones, carrying a nut, which in turn carried a

belt shifting device. Of course, when the screw is re-

volved in one direction, the nut (which was prevented
from revolving by means of a rod running parallel to the

screw) would move in one direction along the length of

the cones, carrying the belt with it. When the screw
was revolved in the opposite direction the nut traveled

in a reverse direction to that just described. The revo-

lutions of the screw and its direction of turningare regu-

lated eatirely by gearing which is revolved by either one
or the other of the two friction disks, p and /"- (see

plan and elevation). One or the other of these friction

disks is brought in contact with corresponding disk

wheels located directly below them. Contact of /* with

r/' causes the screw to revolve in one direction, while

contact between /"- and d- causes the screw to revolve

in an opposite direction. This alternate contact of the

different pairs of friction disks is accomplished by means
of a damper regulator, shown in position in the side ele-

vation. The steam cylinder here is shown in section.

The steam enters through the opening marked "steam in-

Jet." and if its pressure against the bottom of the piston

sideration, the speed of the fan had a range of from 100
to 1. 000 revolutions per minute.
There are many necessary considerations to be taken

into account in the installation of a mechanical induced
draft system, and one of these, of no small importance,
is to provide means for -preventing a sudden inrush of

cold air into the boiler when the fire doors are open for

stoking or cleaning. Such an inrush, when the fan is

revolving rapid! ). produces a sudden chilling effec't

throughout the boiler, causing a great waste of fuel, to

say nothing of the tremendous strains to which parts of

the boiler are thereby subjected, causing, eventually,

leakage and destruction.

To overcome this trouble, I introduced a device which
is illustrated in Fig. 4. The right-hand fire door over-

laps the door on the left and therefore had to be opened

FIG, 4. STEAM BOILERS, THEIR EQUIPMENT AND MANAGE-
MENT, ^DEVICE TO PREVENT INRUSH OF COLD AiR.

to determine whether it is advisable for you to invest pr
not.

One of the most important considerations in designing
an electric light station is its equipment in such a man-
ner as to secure the least possible interruption to con-
tinuous and unvarying service. In no place in the sta-

tion should this consideration be heeded with greater

FIG. 5. STEAM BOILERS. THEIR EQUIPMENT AND M

first. Through the hinge of this right-hand door I

placed a piece of gas-pipe, keying it in place, so that it

turned as the door was opened or shut. I continued

this pipe upwards, above the top of the boiler, as shown,

and on its top end I placed a crank which was attached

to a rod running back to the stem of the damper, this

damper being placed in the individual flue connecting

this boiler to the main flue. By this arrangement when
the door was opened for stoking or cleaning, the damper
was closed at the same moment, thus accomplishing the

results required.

I have made a number of other highly successful ap-

plications of this mechanical induced draft system, and
new problems appear in almost every case. In apply-

ANAGEMENT.— EXHAUST AND LIVE STEAM PURIFIER.

care than in the boiler room. This is the very heart of

the whole plant and when anything happens to the

boilers or their appurtenances, the entire station is af-

fected and in some cases "shut down." A little inves-

tigation will prove to you, when striking an average,

that the stations provided with the best boiler houses
are the ones that are showing the best economy, and
such stations are the best dividend payers. The situa-

tion of the steam plant is a matter of no small import-
ance, and this is a matter, when choice of location is

possible, which needs careful consideration. Carting
fuel and ashes is a costly operation, and as much of this

as possible should be avoided. Location on a. navigable
water front is most desirable, where coal can be deliv-
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ered to the boilers with a minimum amount of handling.

Location on a railroad is also a desirable situation,

where coal cars can be run on a priva-te switch to a con*

venient point for handling the fuel. A place, of course,

should be provided for storing at least a fairly good sup-

ply of coal, and such stored coal should be well pro-

tected from sun and rain, as this protection will make
a considerable difference in the value of the coal when
burned: Certain progressive concerns occupying valu-

able ground space have recently had erected large verti-

cal cylindrical iron tanks in which they store consider-

able amounts of coal. Of course, the cost of ground
space cuts a considerable figure in this choice of a loca-

tion for a steam plant. It is easy, however, to compute
the interest on the difference of cost between a most de-

sirable site and one that is less desirable, and then cal-

culate the difference in operating expenses in the two
places. Room for extension must always be provided

for. How many plants there are which have not con-

sidered this important matter, and have sooner or later

found themselves badly handicapped in consequence?

Good foundations are most desirable, but they are not

always obtainable in a comparatively cheap manner.
This is a very important matter, which should be care-

fully considered, and I have often found that it paid

well to employ some one making a business of driving

tube wells to prospect thoroughly an eligible site, and
thus determine beforehand exactly the nature of the

ground and so get at closely the cost of the foundation

work.
Recent practice in electric light stations has brought

up the question, when considering a station several

stories In height. Is it best to place the boilers in the

basement or on the upper floors of the building? This

is matter o£ local consideration rather than one which

could apply to all cases. Where the cost of real estate

is high, and where good foundations for the building

walls are obtainable, experience seems to point to the

advantage of placing the boilers in the upper stories,

thus leaving the lower story for foundations for the run

ning machinery.
In designing a plant, one or more spare boilers should

invariably be provided. Every possible accident should

be carefully anticipated and provision should be made
to make even a partial stoppage of the plant impossible.

In a small plant no less a number than two boilers

should be used, on the principle that it is not safe to

"put all your eggs in one basket." In deciding how
many extra boilers should be needed in a plant, the ease

and rapidity with which repairs can be made with the

facilities at hand, and with the special type of boiler

used, should be considered. You must remember that

you are liable to be called upon at any time, day or night,

to get one or more of your boilers back into working

condition again. Supposing you have a breakdown
which can be repaired in a few hours, you can safely

work the balance of your plant considerably above its

rating for this short time, to help you through your

trouble, that is, if the original rating of your boilers has

not been placed loo high. Ample heating surface is very

telling under such trying circumstances. You should

always provide for sufficient boilers to allow one or more

this followed by other sound advice saying that the pres-

sure under which the boiler is to be operated controls not
a little the general design, but finally we read chat the
character or quality of the feed-water used is a large fac-

tor controlling the selection of boilers, while some as-

sert still further that the quality of the fuel used also

needs consideration when choosing the form or type.

The bad advice given amounts virtually to the follow-

ing: If you have bad feed-water, carrying much im-
purity, use a poor boiler, one which is acknowledged to

be poor in economy of fuel. In other words, nothing is

quite as good under these circumstances as the old plain
cylindrical boiler into which you can climb periodically,

with a pick and shovel, and remove the accumulation.

water problem is one which must not be overlooked. A
constant and never-failing supply must, of course, be

obtained, and if a supply from more than one source is

available, every one should be carefully analyzed by a

specialist in this line of work, and much money will be

saved in the end by the pursuit of this course. Bad feed-

water is a thing to be avoided if such a thing is possible.

I know of a certain electric light station, having some-

what over 3,000 horse power of boilers, in which it was
thought that a considerable saving could be obtained by
digging wells in the basement of the building and using

this water instead of the city water supply, which was
easily available. The well water proved to be very bad, and
it cost this company over $20,000 to find out what I have

FIG. 6. STEAM BOILERS, THEIR EyUIPMENT AND MANAGEMENT.—PAN BEFORE USE IN PURIFIER.

Again, in case of "bad" fuel, the flues or tubes will pick

up and accumulate the soot and dirt, so do not have
any such "miserable things" about the boiler, notwith-

standing the well-known and acknowledged fact that

they promote economy and reduce materially the space

required for the boiler plant. If this is called good en-

gineering, I'm afraid that I do not know what good en-

gineering really is. I will say, however, in defense of

the authors of some of these works, that their books

were written 10 or 15 years ago, during which time the

engineer and chemist have been hard at work and have

since provided comparatively inexpensive means to re-

move the impurities found in boiler feed- water, or else

''IG. 7. STEAM BOILERS, THKIK EQUIPMENT AND MANAGEMENT —PAN AFTER FOUKTV-TWO DAYS' USE IN PUKIFIER.

to be laid off constantly for cleaning The number of

boilers provided for this purpose is governed greatly by
the quality of the feed-water used and the care which i«

taken to purify the f^ed-water and make it fit for boiler

use. The spare boiler for cleaning is a very paying in-

vestment where the available feed-water is bad, as it

means the .saving of very large quantities of coal.

Unfortunately, we find in many works on the steam
boiler advice which can hardly be called sound, I refer to

the advice given to those who are about to select a boiler

for iheir own use. These works tell you, quite properly,

that all surrounding conditions must be considered, in-

rliuiing the n/itiirc of the Horvice in which the boiler will

be operated. Thus far the advice is good, and we find

to neutralize the worst part of the precipitated or other

chemical matter, so as to make it comparatively harmless

in the boiler. By taking advantage of these means, you

can now go ahead, in most cases, in the selection of your

boiler and equip with the most economical steam gen-

erator that can be found on the market. As for the con-

ditions formerly ruled by the quality of fuel available.

these need not enter into any further consideration, pro-

viding you will equip your boiler furnace with proper

devices or construction to handle the fuel you have avail-

able. In both of these matters you will find that the

trained and experienced mechanical engineer can help

you not a little,

In selecting a site for a new boiler plant the feed-

just told you. It will often pay you to go a considerable
distance to secure a good, pure water supply and run a
line of piping.

The impurities contained in the water of large rivers

is apt to vary quite materially from time to time. This
I found to be very true with the Mississippi river at St.

Louis. TJ:iis is not difficult to understand when we stop
a moment and think of the immense territory this river

drains. Local rains will find their way down the water
sheds of their immediate vicinity and of course they will

dissolve and pick up such mineral matter as may be in

great abundance in that section of country. In another
section of country, where the character of the soluble
mineral matter is very different, we will find another
and quite changed contribution to the Mississippi, while
a storm near St. Louis, or very low water, will make the
water very muddy. Probably the oldest method of tak-
mg care of the impurities found in boiler feed-water is

the use of a filter. There are many kinds of filters used
for this purpose, but the principal ones may be brought
under the following heads, for sake of classification-
sand filters, block filters and cloth filters.

When water holds matter in mechanical suspension,
It can be effectively removed by the process of filtration,

T.S long as the filtering material is kept sufficiently clean.
The great importance of keeping clean the material
through which the water is passed, being well under-
.t^od, has led many inventors to produce what are
nown as "self-cleansing filters," which depend on pro-

Lesses more or less automatic, such as reversing the di-
rection of flow of the water passing through the filter

md causing the re\-ersed current to flow with a consid-
( rible force and velocity. This will stir up the filter

'd and carry the lighter impure matter to the surface,
whence it is discharged with the water used for this
\ ishing purpose, the discharge being continued until
ilii, water runs clear. The sand, gravel or other filter-

in^ material being too heavy to rise to the surface, after
being turned over and over and raised some distance
from its bed. fails back again to the bottom of the tank.
ready for use as soon as the cleansing process is finished.

Some filters are made to discharge upward, by means of
a powerful jet of water, their entire filter bed of sand
and other material. , This passes up through a vertical
(lipe {more or less irregular in shape) until finally we
find the entire bed deposited in a tank located imme-
diately above the lower regular filtering tank. From
iliis upper tank the material is allowed to fall by gravity
back into the lower tank and the process of elevation is

repeated until the filter bed is thoroughly washed. The
impure water resulting from this operation is dis-
charged from near the top of the upper tank.
Of course, it will be easily understood that
the greater the amount of impurity held in the
water, the slower the passage of the water through the
filter bed must be, to accomplish desirable results. The
nature of the material to be held back by the filter also
affects the rapidity of the filtration. By this mean*^,
nearly all of the visible impurities of the so-called
"muddy water" can be removed, but there is still left,

in most waters, scale-making impurities far more danger-
ous in a boiler than this ordinary floating matter. These
are found dissolved in the water, A little investigation
will prove that our purifier friends are after this matter
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as well as that originally in mechanical suspension, but,

of course, in order to entrap it in their filters, they must
first precipitate it, so that it will also be held in the
water as floating matter, and in order to do this we find

them using chemicals, which are fed in automatically
(in most cases) along with the feed water, the chemicals,
of course, being dissolved in water before being intro-

duced into the filter. In some cases we find the sul-

phate of alumraa used, which precipitates the organic
matter. The sulphuric acid it contains displaces the car-

bonic acid of the carbonate of lime, forming the sulphate
of lime in solution, which, of course, will scale boilers

badly. After this combination the alumina is thrown
down as the hydrate of alumina in a flocculent, gluey
mass, which adheres to the particles of dirt or other
floating matter and on settling, drags them down to-

gether, accomplishing a desired result. In order to pro-
duce this result, the water acted upon^^must contain an
alkali to combine with the sulphuric acid," such as in the
carbonate of lime and carbonate of magnesia, but the

sulphate of lime or sulphate of magnesia will not be af-

fected in the manner described. In the above reaction
we ha\-e left the dangerous sulphate of lime in solution

in our water, and to take care of it, we must also intro-

duce along with our solution of sulphate of alumina, a
solution of caustic soda (about one-half the weight of

the sulphate of alumina). This will combine with the

carbonate of soda, which, in turn will act on the sul-

phate of lime, fornung the sulphate of soda, and either

the mono- carbonate or bi-carbonate of lime, which is

precipitated to the filter bed, where it is entrapped.
Sometimes we find lime water fed into the filter along

with the regular feed when the carbonate of lime or
magnesia is dissolved in the water. The lime intro-

duced combines with half the carbonic acid contained in

the carbonate of lime, or carbonate of magnesia, form-
ing the insoluble mono-carbonates, which are precipi-

tated as floating matter to be caught in the filter bed.

These examples will give a general idea of the use of

chemicals with filters, and next we will find the filter

process no filtering takes place. Inside the vertical

tanks are found a series of shelves placed in an inclined

position, and all sloping in the same direction. These
shelves are often made V-shape. instead of being flat,

thus sliding their contents down to one particular point.

Opposite this point a pipe will be found leading out of

the shell of the tank, and a straightway valve or cock
opens or closes this pipe. This arrangement is found at

the lowest point of each shelf, and all of the cocks are
opened or closed at once by moving up or down a ver-

tical rod. As the water flows from top to bottom of one
of these tanks, the precipitation is thrown down on to

these many shelves, finallj' sliding to theirlowest points-

As this sediment collects, from time to time the vertical

series of cocks arc simultaneously opened, thus empty-
ing all of the shelves of their deposited matter. By the

time the water reaches the bottom of the tank, most of

its dangerous impurities have been left behind, and so

it enters the boiler in a desirable state of purity.

In this country we find the carbonates and sulphates
of lime and magnesia in boiler feed-water quite success-

fully eliminated by the use of exhaust and live steam
purifiers.

Fig. 5 shows the construction of this apparatus, which
consists of a plain cylindrical shell filled with a se-ies of

pans or shelves, which are easily slid out of the shell

when the end cover is removed. The impure feed-water
is introduced through the pipe B, flowing into both ends
of the top pan. As soon as this top pan is filled, the

water spills over its edges, falling into the pan below and
creeping along the lower bo'ttom of the top pan as it does
so. As soon as the second pan is filled, the water finds its

way in the same manner to the pan beneath it. and so

it continues to the bottom of the tank, where it finds an
exit at D, through which pipe it flows to the boiler.

Steam is admitted into the shell at A. In the case of

the exhaust purifier, the steam is supplied from the ex-

haust of the engine, in which case the water is heated to a

a temperature somewhat above 200° Fahrenheit. In the

case of a live steam purifier, steam is supplied direct from

FIG. 10. STEAM BOILERS, THEIR EQUIPMENT AND

men resorting to another method to precipitate the dis-

solved matter held in our feed water, and that is by the

means of heat. It is a well known fact that the carbon-
ate of lime and the carbonate of magnesia are not

able to retain their carbonic acid (which alone holds

them in solution in the water) after their temperature
is raised above 180 degrees Fahrenheit. The sulphate
of lime and the sulphate of magnesia also become in-

soluble when their temperature is raised above 290
degrees Fahrenheit (this temperature corresponding to

that of water under 40 pounds sieam pressure). Tak-
ing advantage of these facts, certain filter men first

pass the water through their machines, then send it

on to the boiler. Here it is heated considerably above
the temperature that will precipitate the lime and
magnesia. The next operation is to draw the hot water
from the bottom of the boiler with its floating impurities

and pass it again through the filter, which entraps the

floating particles, thus taking them away fromthe boiler

and preventing settling there of this scale-making

matter.
The methods described above in connection with filter

practice can all be found working with more or less suc-

cess in many plants in this country. There is no doubt
that a filter is an excellent addition to many boiler

plants, saving many times its cost in a comparatively
short time, but it certainly is not applicable to all plants,

and a thorough knowledge of the existing conditions

should determine its desirability. In England and Ger-

many we find a method of purifying feed-water which
is but little known in this country, and it is a question

of no small moment for engineers to decide, whether
this process, which has proved so successful abroad,

would not prove equally valuable to our American
plants, in which the character of the feed-water does

not vary materially from that used on the other side.

By this process large vertical tanks are placed near the

boiler into which the cold feed-water is run. After it

has been decided 'by careful analysis) the kind and
quantity of chemical or chemicals needed, these are in-

troduced in amounts proportionate to the quantity of

water used, and a precipitation follows the chemical

combinations, made in a similar manner to the action

just described in connection with filtration, but in this

MANAGEMENT. INTERIOR OF AMERICAN STOKER.

the boiler, raising the temperature of the feed-water from
300° Fanrenheit upward, according to the pressure car-

ried. In the first case the temperature of the exhaust

steam raises the temperature of the water to a point where
it is practically impossible for it to hold the carbonic

acid which holds the lime or magnesia in solution; in

consequence, these minerals are precipated in the pans or

along their bottoms. A similar efiect occurs when the

live steam purifier is used, the sulphates of lime and
magnesia are thrown down, collecting in and under the

pans.

Fig. 6 is a reproduction of a photograph showing the

appearance of one of these pans before being put in

operation, while Fig. 7 shows the same pan removed from
the purifier after it had been in use for 42 days. The
water-line in these purifiers is but a few inches from the

bottom of the shell. Its pahs are light and easily drawn
out of their position, cleaned and replaced. The great

advantage of having this deposit made outside of the

boiler can perhaps be realized by consulting the follow-

ing table, which roughly gives an idea of the loss of effi-

ciency in a boiler due to scaling.

Thickness of scale in inches

2

A

9 18 27

i

60

2

There are many other methods in use for purifying

boiler feed-water; some are very effective while others

have proved actually dangerous, owing to the faith put in

them by boiler users while they are supposed to be per-

forming their duty, whereas really they are allowing

scale to form in the boilers, and owing to the security

felt in their presence, the usual care of the boiler cease?

until trouble forces an investigation and then trouble

generally begins.

There are many "compounds"' and "boiler fluids" of-

fered to steam users which, according to the sales agents,

will cure every ill the boiler is heir to. These should

be accepted only after careful advice with an expert

chemist or with one who is well experienced in treating

feed-water, as I have known many cases where their use

has been attended with serious results. It is ai; ridiculous

to suppose that one special chemical or mixture will take

care of every kind of boiler feed-water as it is to imag-

ine that any one medicine will cure every one of our per
sonal ills.

The matter of character of the fuel used affecting the
choice of a boiler is the next subject needing our attention.

In the modern boiler plant the matter of fuel con-
sideration becomes almost entirely one of furnace con-
struction and management, and it has but little to do
with the kind or shape of boiler used. In other words,
the efficiency of the boiler is one thing while the ef-

ficiehcy of the furnace is another, each standing dis-

tinctly by itself. If we have two fuels which differ from
each other widely, and attempt to burn them in the
same furnace and with the same method of handling, we

FIG. S. STEAM BOILERS, THEIR EQUIPMENT AND MANAGE-
MENT. MURPHY STOKER.

often find that our resulting economy in one case is

very good while in the other it is very bad. By furnace
construction I do not refer merely to the kind of grates
used and their immediate surroundings, but I refer as
well to the difference in the general method of setting
the entire boiler to meet the fuel requirements and every
change made between the grates and the flue. We have
often found boilers built in certain sections of the
country succeeding better by far with the fuels found in

their particular section than any other boilers coming
from a distance, and with what has just been said this is

most easily explained. These special boilers are built

originally with the idea of handling successfuly the fuel

near at hand. The setting is made to suit this fuel, the
inventor being perfectly familiar with the experience he
and others have had in getting the best results from it.

The other boiler, coming from a distance, has not had
this particular kind of fuel to deal with, and therefore,

until some one has become as well acquainted with the
new fuel and new conditions as the inventor of the local

boiler, and has been able to apply this knowledge to the
setting and construction of the furnace, the local boiler
is pretty sure to show much better results, notwithstand-
ing the fact that the boiler from a distance, considered
in itself, is far superior in many ways to the local one.
For many years the eastern makers of water-tube

boilers have been badly handicapped in the West, owing
to their lack of knowledge as to the furnace and other
requirements for the successful handling of western
coals, and for that reason, principally, many of the
boilers built in the West, some of which are inferior to

them from the points of design and construction, have
succeeded in making an equal and even better record
for economy. This can be traced simply to the superior
methods of setting and the construction of the furnace,
which are thus certainly very creditable to their origina-
tors. Of late years these eastern manufacturers have, after

passing through their school of experience, studied more
closely the requirements of the western fuels and have
adapted their boiler setting and furnace conditions to

FIG. 9. STEAM BOILERS, THEIR EQUIPMENT AND MANAGE-
MENT.—AMERICAN STOKER.

suit the different coals found, and we are now beginnmg
to find the eastern water-tube boilers succeeding well
where they had not been highly successful before.
These boilers are now being set with their tubes
placed considerably higher from the grate bars, so as to

provide a larger combustion chamber. We find them
adopting the brick arch over their fires so as to insure
the more complete combustion of the light hydro-carbon
gases before they leave the furnace, and we find them
introducing air, more or less heated, above the fire,

which also hastens the combustion in the furnace.
Many people recognize now that furnace construction

^Continued on pa^e .?/.]
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The Western Electrician's first special electric

light convention number (dated May gth) contained

7,576 square inches of advertising. For the same week

the Electrical World contained 7,326, the Elech'ical

Engineer 3.687 and the Electrical Reviezv 3,375

square inches of advertising.

The Western Electrician's advertising, therefore, ex-

ceeded that of the Electrical World by S50 inches,

that of the E?igineer by 11,880 inches and that of the

A'evietu by 4,S01 inches. It exceeded the combined

advertising of the Rcviczu and Engineer by Sl-l

inches.

The steady advancement of .special convention adver-

tising in the Western Electrician can be shown by a

little table well worthy of attention:

iBsue.

Number of
Atlvertisjnj;

Tolal
Number of

Panea.

Square Inches
of Paid Ad-
vertisiiiK
Mailer.

March 3, 1894
February 23, 1895.

May 9. 'S96

40

72

56
68
88

4.145

5.593
7.576

membered, also, that, in computing the square inches

of advertising, all announcements of the Western

Electrician or the Electrician Publishing company are

rigorously excluded, so that the result shows net, bona

fide, paid advertising. The figures show a growth of

2,000 square inches in a year. They are eloquent and

may be left to speak for themselves.

At the present time it looks as if the overhead trolley

lines of the Yerkes system would be extended into the

business district and horses entirely supplanted by the

motor. An ordinance has been recommended for pas-

sage by the Chicago City Council committee on streets

and alleys, south, which, if passed, will give the North

and Yv est Chicago companies permission to change all

of their present horse car lines on the South Side to

overhead trolley lines. The ordinance was introduced

a month ago, and it is the purpose of the aldermen to

pass it before the council adjourns for the summer.

American electricians will be interested in the an-

nouncement made in another column of the plans for an

international congress of electricians at Geneva, in con-

junction with the National Swiss Exhibition, beginning

August 4th. The Swiss Society of Electrical Engineers,

under whose auspices the congress is to be held, has

received assurances of co-operation from the American

Institute of Electrical Engineers and other representa-

tiveorganizations of Germany, France, England, Belgium

Holland and Austria, Those who participate in the

proceedings will have exceptional facilities for examin-

ing the electrical installations and public works through-

out Switzerland, as an excursion immediately following

the meeting has been arranged for the benefit of visitors.

The projectors of the congress anticipate an interesting

meeting, and it is expected that many eminent European

scientists will contribute papers and participate in the

discussion of the subjects selected for consideration.

It is announced authoritatively that the suggestions

contained in the last issue of the Western Electrician

on the subject of municipal ownership of lighting plants

and the proposition to dispense with the reading of pa-

pers at conventions will receive consideration at the

meeting of the Northwestern Electrical association at

Marinette, Wis., next week. Both of these topics will

be discussed in one of the papers prepared for the meet-

ing.

It is expected that the first-named subject will occupy

considerable attention, and that there will be a general

interchange of views. Members of the organization

have been considerably hampered in their respective

cities and towns by the attempts of local politicians to

gain control of this department of the public service,

and many of them can tell interesting stories of their

experience. Organized opposition to the encroachments

of city councils has been advocated by many who have

already suffered.

So far as can be learned there is little sympathy for

the plan of dispensing with the reading of papers in

the Northwestern association. It is believed that the

organization is too young to take such a radical step. It

has prospered and acquired considerable influence under

the old plan of having contributors read their papers at

the meetings. This feature has proved one of the most

popular attractions of the gatherings, as the members

are all practical men and appreciate the value of these

contributions. This is shown by the fact that at every

session of these conventions there is always a large at-

tendance, in striking contrast to the meetings of other

organizations of a similar character. The members are

not too busy to listen to good advice—that is the primary

object of their meetings—and as the papers presented

for their consideration have heretofore been eminently

practical, they do not favor the proposition to eliminate

this valuable feature of their meetings. There is no

probability that the Norlhwestern association will

change its policy, in this particular at least.

These figures are carefully and accurately compiled.

They illustrate more forcibly than words a steady and

vigorous growth during the hard times. It is to be re-

There is a vast deal of misinformation about the tele-

phone situation circulated in the interest of the Bell

companies wherever competition is threatened. In

Minneapolis and St. Paul, for instance, the people are

warned through anonymous communications and bogus

interviews with "well-known authorities" that the

American Bell Telephone company has a gilt-edged

mortgage on everything pertaining to telephony in this

part of the universe. One of these articles, which ap-

peared recently under a "scare-head" in a Minneapolis

daily paper, may be taken as a fair example of the rub-

bish that is being printed for the purpose of perplexing

the people who favor competing telephone lines. "Bell

Shuts Them Out," is the first line of the heading, set in

the biggest and blackest type the printing office afforded.

Then follows in somewhat smaller type the usual claim:

"Have the Telephone System Covered With Patents."

This is supplemented by the third heading in full-face;

"Supreme Court Decision Expected to Give Them a

Monopoly of the Berliner System," which of course is

absolutely meaningless so far as there being any applica-

tion to the case under consideration. The interview

which forms the chief feature of this article is intro-

duced by the following paragraph, which of course is

intended to give the impression that the person furnish-

ing the information is not a partisan of the Bell company
and is giving an unbiased opinion:

There is a gentleman in this city who has paid a great
deal of attention to the subject of telephone patents.

For half a dozen years or more he has had the subject
under investigation, and it is probable that there is no
one man outside of the patent offices and not directly

connected with the telephone business that has a more
thorough knowledge of the subject.

The interview itself does not support the claim that

the man who inspired it had devoted much time to the

study of the question of telephone patents, nor does it

contain evidence of that familiarity with the subject that

is here credited to him. As a matter of fact, the article

contains a suspicious resemblance in many points to

others that have appeared under various guises in other

places where the Bell company has been attacked. It

looks as if the literary bureau was working over its old

articles.

A MAN styling himself "Union Jack" (it would have

been more appropriate if written "Union Jackass") has

sent a letter to the London Times from Kingston, N.

Y., to warn the English people against the terrors of the

overhead trolley system. He exhibits British stupidity

and prejudice and an entire ignorance of electrical con-

ditions by such rot as this:

In Brooklyn alone there have been 148 lives lost up to

the present time through accidents with these cars.
Over here the almighty dollar rules the roost, and life

and safety are a secondary matter; but, thank God, in
England the protection of life and property is the first

duty of every loyal subject. Therefore I hope every
effort will be made to keep these death-dealing vehicles
out of the metropolis. Regarding the statement that
the underground conduit system was running success-
fully in New York, I would say that this is false. The
only underground ?ystera is that of the cable cars, all

electric cars being run on the overhead trolley system,
which necessitates the running of a bare, overhead live
wire through the streets at a height of about 18 feet
above the ground, and carrying a current of immense
power, to come into contact with which means instant
death. I hope the time will never come when money
will be able to buy up an Englishman's rights to protect
his life and property.

There is some ground for criticism of the overhead
construction of surface electric railways in large cities,

but the shallow-pated Pecksniff who rolls his eyes to

heaven in devout thankfulness for the privileges of the

"loyal subject" utterly fails to perceive it. Very likely

it is a waste of labor, but it is still a relief to reply, cate-

gorically, that^

The accidents in Brooklyn were in nowise due to the

method of power transmission, but rather to peculiar

local conditions. In Boston, a large city with congested

streets, where the trolley is relied upon almost exclu-

sively, no question is raised as to the safety of the

people.

Electric street railway cars are not "death-dealing."

They can be operated as slowly as the public service
will permit. The omnibuses and cabs of London prob-
ably cause more street accidents than the electric rail-

ways of half a dozen of the large American cities put to-

gether.

The statement that a conduit trolley road is in opera-
tion in New York is not false, but true, and it was true
at the time "Union Jack's" letter was written. Whether
it prove successful or otherwise, a line is in operation on
Amsterdam avenue.

The current carried through the overhead wire cannot
properly be described as of "immense power," and con-
tact with it does not mean "instant death."

In short, the Times' correspondent's effusion is ridic-

ulous. But its publication in the leading newspaper of
London may mislead many Englishmen as to the results
of American experience. We trust that our electrical
contcmjioraries across the water will do their part in
furthering the advance of electric traction by promptly
discrediting the wild efforts of the frightened Briton in
Kingston.
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Lord Kelvin's Honors.
Among those who attended the jubilee celebration of

Lord Kelvin in Glasgow on June 15th, 16th and 17th
were M. Lippmann (University of France), M. Henri
Moissan {University of France), M. Picard (University

of France), M. Mascart (College de France), who pre-

sented the Arago medal of the Acaderaie des Sciences to

Lord Kelvin; M. Violle (fecole Normale Superieure),

Prof. Heinrich du Bois (University of Berlin), Prof.

Quincke (University of Heidelberg), Prof. Woldemar
Voigt (Royal Society of Science, Gottingen). T. C. Mar-
tin (National Electric Light association, U. S. A.). Sir

George G. Stokes and Prof.
J. J. Thomson (Cambridge

University), Prof. Carey Foster and Sir Henry e! Ros-
coe (London), Prof. Oliver J. Lodge (Victoria Univer-
sity). Prof. Burdon Sanderson (Oxford). Sir Frederick
Abel (Society of Arts), A. A. Common (Royal Astro-

nomical society). Prof. A. W. Riicker (British associa-

tion), Prof. John M. Thompson (Chemical society), Sir

Benjamin Baker (Institution of Civil Engineers), Dr.

John Hopkinson (Institution of Electrical Engineers),

Sir Joseph Lister (Royal society). Prof. Silvanus Thomp-
son (Finsbury Technical College), Prof. Cleveland Abbe
(Weather Bureau, Washington). Prof. Roberts-Austen.

Prof. Ayrton, Prof. G. H. Darwin. Prof. James Dewar.
Prof. J. A. Ewing, Lord Rayleigh, Prof. G. F. Fitzger-

ald. Dr. Gladstone, Prof. Alex. B. W. Kennedy, Prof.

Perry, W. H. Preece and Prof. W. A. Tilden.

Honorary degrees were conferred by the University

of Glasgow upon Prof. Cleveland Abbe of Washington
and Prof. Simon Newcomb of Baltimore, among others.

After the presentation of addresses by delegates from

universities and scientific societies. Lord Kelvin made
an aSecting address. In part, he said:

For myself I can find no words to express my feelings
on this occasion. My 50 happy years of life and work as
professor of natural philosophy here, among my students
and my colleagues of the university and my many kind
friends in the great city of Glasgow, call for gratitude; I

cannot think of them without heartfelt gratitude. But
now you heap coals of fire on my head. You reward me
for having enjoyed for 50 years the privilege of spending
my time on the work most congenial to me and in the
happiest of surroundings. You could not do more for me
if I had spent my life in hardships and dangers, fighting
for my country, or struggling to do good among the
masses of our population, or working for the benefit of

the people in public duty voluntarily accepted. I have
had the honor to receive here to-day a gracious message
from his royal highness the Prince of Wales and ad-
dresses from sister universities in all parts of the world;
from learned societies, academies, associations and in-

stitutions for the advancement of pure and applied sci-

ence; from municipal corporations and other public
bodies; from submarine telegraph companies, and from
their officers, my old comrades in their work; from stu-

dents, professors and scientific workers of England,
Scotland and Ireland and other countries, including my
revered and loved St. Peter's College, Cambridge, and
my 20 Baltimore coefficients of 1S84. The term co-

efficient is abused by mathematicians. They use it for

one of the two factors of the result. To me the pro-
fessor and his class of students are coefficients, fellow-

workers, each contributing to whatever can possibly be
done by their daily meetings together. I dislike the
term lecturer applied here. I prefer the French expres-

sion
—"conference." I feel that every meeting of a pro-

fessor with his students is rather a conference than a
pumping in of doctrine from the professor, perhaps ill

understood and not well received by his students.
The Scottish universities have enabled us to carry
out this French idea of conference. I think in every
one of his classes the professor is accustomed to

speak to his student sometimes in the form of

uiua voce examination, and oftener, I hope, in the

manner of interchange of thoughts, the professor
discovering whether or not the student is following his

lecture, and the student pointing out his own view on
the subject, and helping the professor through his treat-

ment of the subject. I have had addresses also from
my old Japanese students of Glasgow University, now
professors in the University of Tokyo, or occupying
posts in the civil service and engineering service of

Japan. I'wish particularly to thank my Baltimore co-

efficients for their address. They have been useful to

myself in my own keen endeavor—unsuccessful, I must

.

say—nevertheless keen—to find out something about

—

to know something about—light and ether and crystals.

The addresses which I have received to-day contain lib-

eral and friendly appreciation of all my published math-
ematical and physical papers, beginning in 1840, and
ending—not yet. I hope. The small proportion of that

long series of writings which has led to some definite

advancement of science is amply credited for its results.

The larger part, for which so much cannot be said, is

treated with unfailing and sympathetic kindness as a
record of persevering endeavor to see below the surface

of matter. It has been carried on in the faith that the

time is to come when much that is now dark in physical
science shall be seen bright and clear, if not by ourselves,

bv our successors in the work. I am much gratified by the

generous manner in which these addresses have referred

to the practical applications of science in my work for

submarine telegraphy; my contributions to the advance-
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ment of theoretical and practical knowledge of the tides;
my improvements in the oldest and next oldest of scien-
tific aids to navigation, the sounding plummet and the
mariner's compass, and my electric measuring instru-
ments for scientific laboratories, for the observation of
atmospheric electricity and for electrical engineering. I

now ask the distinguished men who have honored me by
presenting to me these addresses to accept for them-
selves personally, and for the societies represented by
them, my warmest thanks for the great treasure which
I have thus received—good-will, kindness, friendship,
sympathy, encouragement for more work—a treasure of
which no words can adequately describe the value. I

thank all present in this great assembly for their kind-
ness, which touches me deeply, and I thank the city and
University of Glasgow for the crowning honor of my life

which they have conferred on me by holding a com-
memoration of the jubilee of my professorship.

At the banquet in St. Andrew's Hall there was a great

demonstration of veneration and love for the great scien-

tist by the 600 guests who were present. The lord pro-

vost proposed the toast to Lord Kelvin, and the latter,

in the course of a brief speech, said:

You have come hereto commemorate the jubilee of
my university professorship, and I am deeply sensible of
the warm sympathy with which you have received the
kind expressions of the lord provost regarding myself in

his review of my 50 years' service, and his most friendly
appreciation of the practical results which have come
from my scientific work. I might perhaps rightly feel

pride in knowing that the university and city of Glasgow
have joined in conferring on me the great honor of hold-
ing this jubilee, and that so many friends and so many
distinguished men, friends and comrades—day-laborers
in science—have come from near and far to assist in its

celebration, and that congratulations and good wishes
have poured in on me by letter and telegram from all

parts of the world. I do feel profoundly grateful. Bu
when I think how infinitely little is all that I have done
I cannot feel pride; I only see the great kindness of my
scientific comrades, and of all my friends, in crediting
me for so much. One word characterizes the most
strenuous of the efforts for the advancement of science
that I have made perseveringly during 55 years; that
word is failure. I know no more of electric and mag-
netic force or of the relation between ether, electricity

and ponderable matter, or of chemical affinity, than I

knew and tried to teach to my students of natural philos-
ophy 50 years ago in my first session as professor. Some-
thing of sadness must comeof failure; but in the pursuit
of science inborn necessity to make the effort brings
with it much of the ccrtaminis gaudia, and saves the
naturalist from being wholly miserable, perhaps even al-

lows him to be fairly happy in his daily work. And
what splendid compensations for philosophical failures

we have had in the admirable discoveries by observation
and experiment on the properties of matter, and in the
exquisitely beneficent applications of science to the use
of mankind with which these 50 years have so abounded!
You, my lord provost, have remarked that I have had
the good fortune to remain for 50 years in one post. I

cordially reply that for me they have been happy years.

I cannot forget that the happiness of Glasgow University,
both for students and professors, is largely due to the

friendly and genial city of Glasgow in the midst of which
it lives. To live among friends is the primary essential

of happiness; and that, my memory tells me, we inhabit-

ants of the University have enjoyed since I first came
to live in it in 1832, 64 years ago.

The celebration was successful in every respect.

Efficiency of Electric Coal Cutters.

A valuable paper on the "Use of Electricity in Coal

Mining" forms a part of the annual report of R. M.
Haseltine, chief inspector of mines for the slate of Ohio.

It contains the statement that the industrial depression

has caused greater consideration to be paid to the use of

machinery in coal mines. The Engineering and Min-

ing Journal makes- this summary of a part of the paper

:

Recognizing that no reliable data was published show-
ing the decrease in power requirements and higher effi-

ciencies of the later coal-cutting machines, Mr. Hasel-
tine personally conducted a series of tests on various

practical plants, the results of which he has arranged in

convenient tabular form. A great many interesting

facts are shown, and as the names of the machines are

given and their location, the table has a practical value
to the operator. He finds that the lowest power to cut

at the rate of one square foot per minute was 4.2 horse
power, this machine being a chain machine. The high-

est requirement of a chain machine on the same basis

was S.5 horse power.
The lowest requirement for a rotary bar machine for

cutting at the rate of one square foot per minute was S.9

horse power and the highest 12.2 horse power.
The author gives attention to the subject of costs and

economies of machine work, and in closing calls atten-

tion to a pertinent phase of machine mining, the lessen-

ing of casualties where machines are employed. Illus-

trating this in Hocking county, O., during 1894, 73 per

cent, of the coal was rained by machinery, and but one
fatal accident occurred in raining 1,453.391 tons. In

three other counties, each producing about the same
amount, but almost entirely by hand mining, 15 fatal

accidents occurred. The difference is due partly to a

less number of men being needed, and because in ma-
chine raining their intelligence is of a higher order.
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Northwestern Electrical Association.
Arrangements have been perfected for the summer

meeting of the Northwestern Electrical association at
Marinette, Wis,, on Wednesday, Thursday and Friday,
July 15th, i6th and 17th, The secretary, Thomas R.
Mercein, has arranged with the Chicago & Northwest-
ern Railway company to have a special car attached to

the fast train leaving the Wells street station, Chicago,
at 3 o'clock. Tuesday afternoon, July 14th, arriving in
Milwaukee at 4:50 p. m., where the special car contain-
ing the Milwaukee delegates will be attached, and ar-

riving in Marinette at 10:20 p. m. The opening session
will beheld Wednesday morning. Seats in these special
cars may be secured by addressing Secretary Mercein,

303 Montgomery building, Milwaukee, or John L. Fergu-
son, city passenger agent. 206-208 Clark street. Chicago.
The county court-house at Marinette has been secured

for the convention. The programme, as at present ar-

ranged, includes roll call, president's address, reports
of officers and of standing and special committees, and
election of new members at the first session. W. Clyde
Jones of Chicago will deliver a paper on "Rights of

Electrical Companies," and R. H. Pierce of Chicago a

paper on "The Insurance of Electrical Plants." At 2:30

p. M. delegates will take cars for Lakeside, where a pic-

nic, boating, bathing, log-rolling frolics and tub-races

have been arranged for the afternoon and evening, with
side visits to the Marinette and Menominee power
plants. Thursday morning C. C. Paige of Oshkosh will

deliver a paper on "Insurance," and William H. Merrill

of Chicago will lead in a discussion on that subject.

Professor Jackson of the University of Wisconsin will

deliver a paper on "Alternating Current Motors," W.
R. Garton of Chicago on "Lightning Arresters," and
Thomas R. Mercein of Milwaukee on "The New York
Convention and Exposition." At 2:30 p. m. delegates

will take a 30 mile trip over the Marinette & Menomi-
nee railway system, stopping at the Scaling Gap and
other points of interest. From 5 to 7 p. m. a steamboat

excursion on Green Bay will be taken, and at S p. m. a

banquet at the Hotel Marinette will be held. Friday

will be devoted to unfinished business, and visits to saw-
mills, paper mills, etc, are proposed.

The Lake Street Accident.
Referring to the accident on the Lake Street "L"

road, mentioned -in the Western Electrician two
weeks ago, which resulted in the temporary abandon-
ment of the electric equipment for the steam locomo-
tives, the following comment, over the signature "The
Inspector," in the Railzvay Age, is interesting as com-
ing from the point of view of the steam railroad man:
There has been some talk during the last few days

over the fact that the Lake Street Elevated road in Chi-
cago has changed its motive power back again from
electricity to steam. Now I am as firm a behever as
anyone that electricity will not supersede steam on long
lines for some dozens of years to come, but I do not be-
lieve that it amounts to anything to call a man a back
number because he draws water from his well with a
bucket when his pump is broken. It has been pretty
conclusively proven during the last year or two that the
use of electricity on city and suburban roads gives more
general satisfaction—to passengers and residents along
the Hne, even if we ignore the stockholders—than even
the best of steam locomotives burning soft coal or a
cheap grade of anthracite. So far as a limited experi-
ence goes, it seems that electricity has proven fairly suc-
cessful on elevated roads running within city limits.
The cause of the two accidents on the Lake street

"L," one of which was practically harmless, and the
other of which^when a motor car plunged to the street
below—might easily have been such a horror as to keep
a man awake o' nights, was not the fact that the motive
power was electricity or anything else. If circumstances
attendant upon a change from one set of rolling stock
to another make it necessary to overhaul considerable
track in the night time, and with a rush, it is probable
that some of the work will be scamped. If accidents
follow it is foolishness to jump at the conclusion that it

was the kind of power used which precipitated the acci-
dent. If some untoward circumstance should cause a
locomotive and its following to jump into the street to-

night, I am convinced that the results would not be at-
tributed to the use of steam.
There is one other point which is worthy of mention

in connection with this last serious accident on the Lake
Street elevated road, which suggests the urgent neces-
sity, because of the possibilities of the train suddenly
alighting from its high perch, that the braking arrange-
ments should not only be of the best kind, but kept in
perfect order. I am credibly informed that but for the
quick action of the brakes upon that ill-fated train the
two following cars would probably have fallen into the
street, as did the first car, or would have delivered a
broadside telescope to the car which was left standing
crosswise of the track. As it was, when the train broke
apart the brakes were applied to the rear cars with such
rapidity that no particular harm was done.
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Wagner Engine Lathe.

The illustration shows the new 12-inch engine lathe

built by the A. P. Wagner Tool Works of Sidney, Ohio.

It also shows the 12 by 54 inch screw and rod feed lathe

with four-speed cone. This tool swings 13 inches over

the bed, S|'S inches over the carriage and jYs inches over

the plane rest. The 4^4 -foot lathe will take 24 inches

between centers. It will cut threads two to 40 per inch

and also pipe threads. This lathe is built with either

three or four-step cones, being respectively 6 V2 4i?4 and

three inches in diameter and 6-V, 5'::, 4^2 and three inches

neither time nor expense in bringing out a line of lathes,

and is to-day building tools (eight to 18 inches) which

will compare favorably with any other in the market.

The product is illustrated in five catalogues—one book

for each standard size of lathes. These catalogues are

very complete and will be sent upon application.

WAGNER ENGINE LATHE.

in diameter, and for two-inch belt. The spindle is i-|/;-

inches in diameter with J-/^inch hole through entire length

(this being the company's standard hole), which can be in-

creased if so ordered. The spindle is of best grade ham-

mered steel and is accurately ground and runs in bear-

ings of phosphor bronze. The spindle bearings are:

Front, i^J- by 3//^ inches; back, i-/^ by 2)4 inches. The
carriage is gibbed front and back and has extra large

bearings the entire length and is arranged for side facing.

Danger to Submarine Cables in Case of
War.

The following paragraph is taken from the Electrical

Reviczu of London, but it sounds a note of warning that

should be of value in the United

States:

We read in the Pembroke Dock
Gazette that H. M. S. Seahorse, the
special service vessel, has recently
had an interesting and valuable ex-
perience in relation to submarine
telegraph cables. The Seahorse has
on board the Hon. Capt. Vereker of

the Admiralty Hydrographer's De-
partment, on a special cruise around
the coast taking sketches of capes
and headlands. Recently, while be-
tween Land's End and the Wolf
Light, a kedge anchor was dropped
to moor the vessel for sketching pur-
poses. In weighing the kedge, a sub-
marine cable, to which it had become
attached, was raised to the surface.

Twenty miles further north another
cable was taken up. II appears
that the officers of the ship were of

opinion that the cables communica-
ted with the Scilly Islands and Ire-

land respecLi\ely. We read that this experience,

unique in its character, was the subject of much conver-
sation on board. We have no doubt that the above
mentioned incidents must have aroused serious specula-
tion in the minds of the naval gentlemen on board con-
cerning the ease with which telegraph cables could be
interrupted. It was pointed out in the House of Lords
in 1SS5 that as long ago as 1S7S, when there were great

alarms as to a Russian war, "the Russian government,
who were, perhaps, more alive to the circumstances of

the case than we were, had taken measures for cutting

the submarine cables, and for equipping ships for that

special purpose. It was said at the time, and on good
authority, and was generally be-

lieved, that there was a carefully

elaborated scheme for taking meas-
ures against our submarine cables
in the eastern waters." It hasalso
been pointed out to us by Percy A.

Hurd, in the last issue of the Con-
leinforary Rcz'ieix', referring to

the cables which traverse the Me-
diterranean and Red Sea, "where
we must expect them to be rendered
useless whenever it suits any enemy
to cut them." "In case of an armed
conflict between this country and
England, " said the Russian journal,

Novoic Vrcmia, the other day,

"our first task would be to' block

England's communication with En-
gland and Australia." When we call

to mind that the depth of the water

between Land's End and the Wolf
Rock is about 35 fathoms, and when
we also observe that of the tele-

graph cables in the Java Sea and in

the Southwestern portion of the

China Sea, on which our communi-
cation with the Far East and Aus-
tralia depends, there are some 3,500
miles lying in water less than 50
fathoms in depth (a great portion

of it being in water of 20 or 30
fathoms), it is dearth at the ease

with which communication could

be cut off is beyond dispute. In a

report by the hydrographer on the

proposed Pacific cable, we find that

his general conclusion is in favor

of triplicating, by means of sea

cables, those portions of the exist-

ing route to Australia at present

duplicated by foreign land-lines.

Doubtless, however, in view of the

object lesson which we have refer-

red to above, Admiral Wharton
may see reason to modify his views

regarding the value of the present

routes to Australia and the Far
East.

FIG, I. WKSTKRN ELECTRIC FAN M.OTORS

The tail stock is i-/^ inches in diameter and has a travel

of four inches. The tail stock has a bearing g^ inches.

The lathe is finished complete with steady rest, large

and small face plates, finished drop forged wrenches, full

set of standard change gear and v/ith either plain or au-

tomatic turret attachment. Compound rest, raise and

fall rest or taper attachment furnished as desired.

This company has a well equipped plant particularly

adapted for the manufacture of lathes, its entire equip-

ment being of the most modern tools. It has spared

An electric road from Standish,

Mich., to thePointLool<out summer resort is now one of

the probabilities. The route is 20 miles long, taking in

River Pine, Aranac and An Ores villages.

The action of the motormcn in refusing to stop -their

cars to take on non-union workmen at the Hrown Hoist-

ing & Conveying Works, Cleveland, on June 30th, pre-

cipitated a rint. The strikers and tlieir sympathizers

followed tlie non-union men to the street cars. The lat-

ter were guarded by the police, who signaled passing

cars to stop, but the motormen, who were in sympathy

with the strikers, refused to stop and take the non-union

men on board.

Western Electric Fan Motors.

The new fan motors of the Western Electric company

of Chicago are shown by the accompanying cuts. Fig.

I gives a general view of the direct current outfit, while-

Fig. 2 shows a vertical section of this motor, giving a

clear idea of the armature, commutator, bearings and

self-oiling device. This, the 1896 type, is especially de-

signed to run with a minimum consumption of current,

as well as a minimum of noise produced by the whirring

of the air through the blades of the fan. The features

which are combined to accomplish these results are the

employment of a carefully designed iron-clad armature

of the same type as is used in the larger Western Elec-

tric dynamos and motors, a drop-forged steel magnet,

in one piece without joints, of the horse-shoe type,

which is universally acknowledged to be the most effi-

cient type of field magnet for small dynamos and motors,

and fan blades specially designed for the use to which

FIG. 2. WESTERN ELECTRIC FAN MOTORS.

they are to be put. The motor is made for 110 volts,

direct current, with three speeds, and is furnished with

a 16-inch fan finished either in polished brass or Japan-

ese copper. The motor has carbon brushes and brush

holders of the same design as used on large Western

Electric generators, automatically taking up the wear of

FIG. 3. WESTERN ELECTRIC FAN MOTORS.

the carbons without necessity of manual adjustment. It

is furnished with self-oiling bearings. There are no

loose boxes or bushings to make trouble. The frame of

the machine is provided with a ball joint, so that the

fan may be elevated or depressed at pleasure, and the

bracket motor can be turned in any direction desired.

Great care has been taken in the electrical as well as the

mechanical design of this motor. The insulation is of a

high grade, and the construction is such as to prevent

the accumulation of dust particles being drawn into the

ventilating channels, which heretofore have assisted

largely in the burning out of the field coils and arma-
tures.

The alternating current fan motor (Fig. 3) has been
much improved in appearance. The fan and guard
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have been strengthened and nickel-plated, and an ap-

proved type of bearings has been adopted, thus decreas-

ing friction with a consequent increase in efficiency.

The motor may be turned with ease in any direction in

a horizontal plane, and through a considerable angle in

a vertical plane, without changing the position of the

base. The many excellent features will be readily ap-

preciated from an inspection of the motor.

Steam Boilers, Their Equipment and
Management.

yConfi)iu<-d from /•a^e /y.]

is no small factor in securing fuel economy, and this has
led to almost numberless inventions of special furnaces,

the best of which are now being applied to all kinds of

boilers and economy of fuel, and a decrease in the

amount of smoke delivered from the chimney is resulting

from their use. The selection of a furnace and setting

for anthracite coal is. comparatively speaking, a simple
matter. The distance from the grates to the lower part
of the shell or the lower tubes of the boiler does not

want to be as great as when bituminous coal is used. A
good chimney draft and a high furnace temperature are

required to burn anthracite coal successfully. Often,

when ample chimney draft cannot be obtained, fans

or steam jets are used to secure the required results.

When fans are made to deliver air under the grate bars,

the best results are obtained from a flat plate grate bar
perforated with many conically shaped holes. A bar of

this kind recently used by the author measured six

inches wide by 36 inches long and i '4 inches thick. It

has one rtb five-eighths of an inch thick running along

the center and bottom of the plate, and was perforated

with tapering (three-eighths to three- fourths inch) holes

spaced about one inch from center to center. These
bars are more especially designed for anthracite coal

running in size from pea down to No. 2 buckwheat. By
the use of this grate bar. the forced blast, instead of

being concentrated on one point of the grate surface is

forced to distribute itself evenly over the entire surface,

and thus preventing excessive heating at the one point and
causing destruction there. Excessive clinkering often oc-

curs with the use of this coal, the clinkers clinging tena-

ciously to the bars and side walls. This is sometimes
remedied somewhat by occasionally throwing oyster

shells into the fire with the coal, which fluxes the

clinker and causes it to become more friable. Carrying
water in the ash pit also helps this trouble somewhat.
The highly heated ashes dropping cause a steam vapor

to rise and pass through the grate bars. The steam jet

is often used with this fuel to great advantage, having a

good effect on the clinker and keeping the fire-bed

clearer and brighter. The steam jets used are, of

course, mad'i to work beneath the grate bars and are so

designed to induce and project a jet of air, and thus they

displace the fan blower for forced draft.

As the furnace temperature must be high to handle

this fuel well, and as the fires must be kept clear and
clean at all times, it is of advantage to use shaking and
dumping grates, many of which are found on the market.

Great care must be taken with anthracite coal, in order

to get the best results, as to uniformity of size of lumps.

Where several sizes are mixed together the space be-

tween any two adjoining pieces of the larger coal is filled,

thus offering a very great resistance to the passage of

air through the coal. The free and uninterrupted pas-

sage of air is most essential to obtain the best results.

You should insist that your coal dealer deliver coal uni-

form in size, as this is very important.

There are two well-known automatic stokers built in

this country made expressly to burn the small sizes of

anthracite coal. These are the Coxe stoker and the Wil-

kinson stoker. The former is of the endless chain pat-

tern, receiving a continuous supply of coal on the end of

the chain grate projecting outside of the furnace and

then slowly carrying this coal burning on its way. to the

rear end of the furnace, by which time the combustion

is completed and the ash is automatically dumped into

the pit below as the chain turns over its rear roller.

The other stoker will be seen to consist of a series of in-

clined hollow grate bars. Each bar is but a few mches

in width, and a number of these bars are found placed

alongside of each other, filling in the entire space be-

tween the side walls of the boiler. The upper part of

the bars project in front of the boiler front, resting on a

saddle or bearing beam. Above the bars, at this upper

point, will be found a hopper, which will hold a consid-

erable supply of coal, and at the exit from this hopper

will be found a revolving feed wheel, the speed of which

will regulate the quantity of coal fed to the inclined bars.

The lower end of these bars, at the back and near the

bottom of the furnace, is found resting on another bear-

ing beam. Into the front and upper end of each of

these hollow grate bars a steam jet will be found which,

when in operation, induces a supply of air. The in-

clined bars are constructed with a series of slight steps.

In the "rise" of each of these steps is found a slot from

whence the steam and air escapes to the bed of fire rest-

ing on the inclined bars. The angle of inclination of the

bars is somewhat less than the angle of the rest of the coal,

being about 30 degrees, and a downward motion of the

coal along the grates is effected by a backward and for-

ward motion of the grate bars (the motion being parallel

to the boiler room floori, every other bar being moved

in opposite directions alternately by means of a series of

eccentrics placed on a shaft in front of the boiler.

With the semi-bituminous coals carrying less than 20

percent, volatile matter, but little trouble is e.^cperienced

in getting good results in the furnace. The distance be-

tween the grates and the lower tubes (or the boiler

shell) should be somewhat greater than when using an-
thracite coal. Most of the soft coal stokers on the mar-
ket can handle this coal advantageously, and with proper
care and intelligence it can be fired with very little

smoke. Bituminous coals, carrying from 20 to 40 per
cent, volatile matter, require careful attention in furnace
construction to obtain good results. The distance be-
tween the lower water tubes of a boiler and the grates.

when hand firing is used, should be increased materially
and a special furnace construction should be adopted
when the best results are required Where plain sta-

tionary grates are used, probably nothing will give bet-

ter results than the fire brick arch sprung over the
grates, this arch preventing the immediate contact of the
partially consumed volatile gases with the cool boiler

parts, which contact results in the chilling of these gases
below the temperature of ignition, thus causing them to

escape with their burden of soot unconsumed. With
the last two named grades of fuel there are many special

furnace setting and styles of grates on the market which
give splendid results and prove excellent investments.
The success of these has led a large number of men who
can hardly be called mechanical engineers to invent and
load the market with many curiosities in the line of spe-

cial furnaces and settings, and in consequence steam
users should be very careful in their selection of these

specialties, especially those which are new and untried.

In the old well-known automatic stokers, the character

of the fuel to be used should be an important consider-
ation in their selection, as one will handle one coal much
better than another, and therefore the endorsement of a
steam user in one section of the country should not al-

ways be taken as a guide to aid you in the selection of a
special furnace or special stoker when you will use an
entirely different coal in another section.

The stokers most used in this country may be classed

as those feeding their coal to their combustion chamber-
first, from each side of the furnace toward the center;

second, from the front toward the rear of the furnace,

and third, from underneath the bed of fire upward to-

ward the boiler tubes or shell.

Fig. S shows the first method of delivering the coal and
will be recognized as the Murphy stoker. From this

cut (which is a sectional view through the furnace) you
will see that long boxes are built in the side walls of the

furnace, running from the front to the rear, which are

called the coal magazines. These magazines are kept
full of coal during the entire time of operation. At the

bottom of the magazine will be seen an inverted box
(running also from the front to the rear of the furnace)

and this is vibrated from right to left by means of racks

and pinions, the result being that (from the center maga-
zine) the coal is first shoved into one furnace and then

into the other. The coal next passes on to what is called

the coking plate, where much of its volatile matter is dis-

tilled off, by the heat, and this volatile matter is burned
as gas in the intensely heated furnace. After this vola-

tile matter passes off", we have coke and the impurities in

the coal left. The coke burns as it descends on the in-

clined grates, being assisted on its downward path by a

slight motion given to the individual grate bars. At the

bottom of the incline the ash and clinker fall on a revolv-

ing "clinker breaker." which grinds the solid part and
delivers all the refuse into the ash-pit below.

In the Roney stoker, the coal is charged into the hop-

per running across the entire width of the boiler front.

A pusher with its feed plate (which forms the bottom of

the hopper) moves in and out, shoving the coal from the

hopper in on to the dead plate, where the coking process

takes place, the volatile matter burning above the bed of

incandescent coal while the coke and incombustible mat-

ter descends along the inclined grate. On reaching the

bottom, the ash and clinker fall upon a damping grate

from whence they fall to the ash-pit below. Examinaton
will show that the grates in this stoker consist of a series

of steps running across the width of the furnace, and the

burning fuel is impelled downward by a motion given to

these steps, which-intermittently tend to tilt them all

downward and form an uninterrupted inclined plane.

Figs. 9 and 10 show the third method of delivering the

coal to the furnace, i. e., from the bottom of the bed of

fire, upward. This is known as the American under-

fed mechanical stoker, and it operates on the gas pro-

ducer principle. This is a much younger stoker than

those just described, but its great recent success is fast

pushing it to the front and gaining it a well recognized

position. The regular stationary grates are used in the

furnace under which this stoker is applied, these cover-

ing about one-third of the distance (measuring across the

width of the furnace) from each side wall. This will

leave us about one-third of the width of the furnace

throughout the entire length, and in the center entirely

open, and into this opening the stoker is fitted. Next

to the stationary grates on each side of the central open-

ing, tuyer blocks are placed, and under them is found

the wind-box which furnishes the tuyers with their sup-

ply of air. this supply coming from a pressure fan placed

outside. A U-shaped trough is made to drop from the

tuyer blocks on each side, running from the front to the

rear of the furnace, and thus we have the central space

between the side grate bars entirely filled in. This

trough is continued through the front of the boiler, but

when passing through the front, it changes its shape to

that of a cylindrical pipe, and finally it ends directly

under a hopper or tank into which the coal is charged.

Along the bottom of this trough a screw is placed, taper-

ing gradually from the front to the rear. This screw is

moved intermittently by a ratchet and pawl motion

similar to that found on a ratchet drill. Let us now
suppose there is a bed of fire covering the entire surface

of the furnace. Coal after being got into the hopper, in

front of the boiler, falls upon this screw, and as this

screw revolves the coal is fed into the U-shape trough.

Thi'^ being full, the coal finds its easiest path of escape
upwards, and in consequence we find a long mound of
coal heaped up in the center of the furnace, over the
trough. The double row of tuyers on each side of the
trough supply the upper part of this mound of coal with
air. hastening combustion, while the coal in the bottom
of the trough is unable to burn until it rises to the zone
supplied with air. and here the incandescent bed of
coal above distills the volatile matter so that it rises, as
a gas, passing upward through the intensely heated fuel,

burning completely before it reaches the surface, and
thus we have a practically smokeless combustion.

After the volatile gases are distilled off from the coal,

we have, practically, a coke left, and it is this coke that
burns so fiercely on the upper surface of this mound.
After the coke is consumed the refuse, in the form of
clinker, rolls down the sloping sides of the central
mound onto the side grates, whence it is removed
through doors in the front of the boiler It seems
strange to many, when watching the operation of this

stoker, to find that there is practically no ash left be-
hind; everything in the way of non-combustible goes to

form clinker, and of course no "black bugs" (unburnt
coal) are found in examining the refuse drawn from the
furnace.

We have now considered the principal forms of auto-
matic stokers found on this market, most of the others
resembling them more or less. We last spoke of a bi-

tuminous coal running from 20 per cent, to 40 per cent.

volatile matter. When a coal contains over 40 per cent,

of volatile matter, it should be burned in a furnace al-

most entirely surrounded with fire-brick, and the nearer
we get to an actual gas producer, the better will be the

results obtained. A very large combustion chamber
should be provided and air should be introduced above
the fire, heated to as high a temperature as possible.

I have said nothing about the ' 'consumption of smoke,

"

as it is popularly termed without reason, 1 do not con-
sider it necessary to touch on this subject after what I

have said about furnaces and special setting, as that

covers all worth considering in the matter of smoke pre-

vention. In other words, burn your coal properly at

the start, and the smoke nuisance will be abated in di-

rect proportion to the adaptation of your furnace and
setting to the coal you are using.

There are an almost countless number of topics con-
nected with steam boiler engineering, any one of which
could be taken up here and discussed with much profit

and interest but there are only one or two other mat-
ters I will touch on here.

The first has already been brought before you at your
Buffalo meeting in 1892, in an excellent paper by Rich-
ard Hammond, entitled "How to Fire a Boiler." In

this paper, Mr. Hammond says "it is often the case

that firemen are paid insufficient wages for the work they

are expected to do." And again: "We should be as

particular to have good firemen in charge of our boilers

as we are in having good engineers in charge of our en-

gines." Do not forget this most excellent advice. Do
not think that anyone who can handle a shovel is good
enough to be your fireman. You cannot get something
for nothing, and a good fireman commands good wages.

He can save you as much in his own department as any
one in your employ, and remember that your whole
plant is depending on him and the result of his work for

its successful and continuous working. Your boiler

room can be kept as clean and attractive as your engine
room. If you- wish to work to the best economy, keep
a careful record of your boiler plant in a daily log which
will show you just how much coal you burn each day.

and occasionally test your boilers and find out just about
how much water each pound of coal is evaporating. I

know of one concern having a large tank standing back

of their boiler house, it being some 15 feet in diameter
and 15 feet high. This was bought second-hand at

about the junk price of the metal. This is filled up
once a week and the weight of coal required to

evaporate its contents is easily obtained by running
the wheelbarrow loads over a common platform

scale. This is an easy commercial test to make,
and although not scientifically correct, it is near enough
for a practical comparison of economy obtained with

different coals, and at intervals with the same coal.

In keeping a log, an entry should be made at regular in-

tervals of everything connected with the working of the

plant. The temperature of the feed-water should be

carefully noted and also the steam pressure, I am sorry

to say that recording steam gauges are not used as much
as they should be. No first-class plant should be with-

out one. They tell big stories sometimes, and indicate

pretty nearly how the plant is being run.

In conclusion, I would say a few words regarding a

new association which has lately been organized in New
England, Edward Atkinson of Boston being at its head.

It is known as the Steam Users' association, and is com-
posed, as the name indicates, of those owning steam
plants. Its object is to collect data concerning steam
plants, and also to make many carefully conducted tests

with the different steam appliances found on the market
to test their real worth. The data collected is published

at intervals and issued to the members. It this associa-

tion grows to sufficient size, it can doubtless do a great

amount of good in its line, and it may pay some of the

members of this association to investigate the association,

and they may find it to their gain to do so.

The West Chicago Street Railroad company began the

operation of night cars on the Ogden avenue line, Chi-

cago, on June 30th, The night cars are run every 40 min-
utes after midnight and are operated by electricity the

entire distance. The cars will be run from Lawndale
down Ogden avenue to Van Buren street, east to Clinton

street, north to Lake street and east to State street.
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Telephone News from the Northwest.

[From the Minneapolis correspondent of the Western Elec-

trician.]

The Union Telephone company has begun work on an

extension of a line from Plum City to Lund P. O.,

Wis., eight miles.

Rock Rapids and Sioux City, fa., have telephone con-

nections on the Western Electric Telephone company

system.

Owatonna, Minn-, has granted a telephone franchise

to Squeers & Hevvett.

The Northwestern Telephone Exchange company has

leased the Myers block at Fifth street and Third avenue

south, in Minneapolis, and it will be remodeled for a

central office.

Mankato, Minn ,
has granted telephone franchises to

the North Central Telephone company of Minneapolis

and the Blue Earth Valley Telephone company of Win-

nebago City, Minn.

The National Telephone Construction company,

which has been operating an exchange at Waukesha,

Wis., has ceased business. The poles and wires were

sold for a nominal sum, sufficient to cover outstanding

indebtedness, but the original investment is a total loss.

It was a competitor of the Bell company, but its service

was inferior.

The Wisconsin Telephone company has secured a

modification of the injunction secured by the city of

Sheboygan, Wis., to prevent the company from con-

structing lines on the city streets without securing a

franchise. The company has never had a franchise

there, but has not been interfered with until recently,

when the N^orthwestern Telephone & Electric com-

pany of Milwaukee secured a franchise and began work.

Then the Wisconsin did as it always does when compe-

tition presents itself, began to rebuild the exchange.

It was stopped by the city and enjoined by the court.

The modified order permits it to replace old poles with

new and larger ones and to string wires, including re-

turn wires. This will prove a hard blow to the North-

western people, who had counted on no competition,

but they say that they can make their project win.

International Congress of Electricians

at Geneva, Switzerland.

An address has been issued by the Swiss Society of

Electrical Engineers inviting the co-operation of the fra-

ternity in other countries in the formation of an interna-

tional electrical congress which it is proposed to hold in

Geneva during the National Swiss Exhibition. The fol-

lowing named organizations are mentioned as patrons of

the meeting: American Institute of Electrical Engineers.

Elektrotechnischer Verein (Berlin), Elektrotechnischer

Verein (Wien), Institution of Electrical Ejigineers (Lon-

don), Societe Beige des Electriciens (Bruxelles), Societe

Internationale des Electriciens (Paris), Verband Deut-

scher Electrotechniker.

The niotive for holding this congress was the desire to

unite the visitors attracted to Geneva by the exhibition

in order to discuss subjects of interest to the fraternity.

The programme provides for the entertainment of mem-

bers and an examination of the principal electrical in-

stallations in Switzerland, as well as the consideration

of the following subjects: Magnetic units; photometric

units; transmission and distribution of power for great

distances by means of, first, direct currents; second, al-

ternate currents; protection of high pressure overhead

electric lines against atmospheric discharges; various

disturbances caused by electric traction. The first ses-

sion of the congress will be held on Wednesday, August

4th, and the meeting will be closed with a reception by

the municipal and cantonal councils on Sunday, Au-

gust 9th.

More Light in Lincoln Park.

On the night of July jst Governor Altgeld turned on

the current for the 240 new arc lamps recently installed

in Lincoln Park. Chicago, The event was also cele-

Ijrated by a dinner at the home of Philip Henrici, vice-

[iresident of the park board. The generating plant con-

sists of three 8o-light machines. The plans were briefly

described in the WiWTBKN Elkctiucian of March 2.Sth

la.st,

German Students' Joke.

In I-eipsic, as in every other German university town
except Berlin, the students and the tradesmen are not

on the best terms. Recently several corps had trouble

in business dealings with members of the Tradesmen's
Club, and the New York A//// tells how they took their

revenge. Late in May the club was to have a picnic

and summer night festival at Connewitz, a suburb to

which a person usually goes from Leipsic by electric

car. The distance is two or three miles, and it costs

about Si. 25 to cover it by cab, but only six cents by
electric car.

When the corps students heard of the plans for the
summer night festival they decided on a little practical

joke, which would enable them to get even with all the

members of the Tradesmen's Club at once.- They got

together all the students they could find a little before
the hour for the Connewitz entertainment, piled into the

Connewitz cars, and filled them all to the legal limit.

This was comparatively easy, as in Leipsic all over-

crowding of cars is forbidden by law.

Once in the cars the students refused to get out.

They smoked and sang and paid fare, and jeered at the

Tradesmen's Club members who had gathered in groups
along the route in Leipsic and were waiting impatiently

for a chance to ride out to their picnic. That chance
did not come. Out lo Connewitz and back again rolled

car after car, each filled with students. The booths of

the summer night festival were deserted and the warm
luncheon grew cold, but still the students paid fare and
jeered and smoked and rolled on their endless way. At

last the most moneyed members of the Tradesmen's
Club hired cabs— a great piece of extravagance for a

German not belonging to the army or navy or univer-

sity—and rode to Connewitz in style, The rest went
home.

After the failure of the connewitz picnic was assured

and the stations along the electric road had been de-

serted, the students ceased paying fare, left the cars for

tbeir club rooms, and there drank to the discomfiture of

the Philistines.

CORRESPONDENCE.

A New Headstone in Jol^nston's Grave-
yard.

In the issue of the Western Electrician of January

ig, 1S95, in considering "The Case of the Electrical

WctrUi," it was necessary to recall the lugubrious exist-

ence of the Johnston private burying-ground of journal-

istic wrecks, and mention was made of the names of

the deceased—/wr/wjj/r/rt/ America, Jolms/on's Jour-

nal and the Operator. To these must now be added

the Electric Raihcay Gazette, which departed this life

with the issue of June 25th, with its owner as the only

mourner. The Gazette had had a checkered career

in Chicago and New York; it had the services of able

journalists; and it was not until it fell into the fatal

clutches of Johnston that "Melancholy marked it for its

own." Thereafter it pined away, with few to mark the

languishing thereof. ' Now it is dead, Alas, for the

efficiency of the Johnston hoodooi

Railway Official Stops an Exciting Trip
on an Electric Car.

IFroiii the Rochesler, N. Y., Post Express.}

It is a known fact that many officials are never happier

than when they are speeding at a lightning gait over the

steel rails, passing poles, fences and houses as if thej'

were mere leaves. One New York Central official, while

a millionaire, is an expert engineer and he enjoys hand-

ling the throttle as well as any man who runs over the

road.

But there are exceptions. Some officials will advocate

rapid transit, but, when put to the test, they are afraid

of it. A case of this kind came to the attention of the

writer a few days ago. He was riding from Windsor
Beach to the city on one of the late cars in the even-

ing and. among the few passengers were two officials

of the Summerville Electric road. The motorman
knew very well that the track ahead of him

was clear and he was free to test the speed of

the car, It was provided with a heavy General Elec-

tric motor, which is said to be the heaviest on the road.

It is capable of making fast time, as the writer rode on

the car on one of its first trips on the occasion of opening

the road, and the car made a run to the lake equal, bar-

ring stops, to 12 minutes for the seven miles. On the

evening to which reference is made the motorman let

her out to the fullest extent and she shot ahead, gaining

speed as she went, until the maximum rate was attained.

The passengers enjoyed it greatly and never thought of

any possible danger. Around the curves we went at a

two-minute clip. The motorman stood stolid with his

hands on either lever ready at a second's provocation to

reverse the action. But the reporter noticed that there

was one among the passengers who was becoming ner-

vous. He did not show it openly at first, but to a care-

ful observer it was apparent he was ill at ease. He
moved uneasily in his seat, looked straight ahead, then

out of the open side, then at his watch, until he could

restrain himself no longer. The car was making a

record-breaking run which would have carried us to

the city in tweniy minutes, but (he end was near. It

was one of the oflicials who was nervous. He arose,

steadied himself by means of the seats, nearly fell over

as the car shot around the next curve and finally reached

the front door. He opened it carefully, fearing possibly

that a sudden jerk might hurt it, and approached the

conductor in these words; "1 )nn'l run so fast. I'm afraid

she will jump the track."'

Erom that time on the car run more slowly, but it

was not half so much fun for .he passengers as the ex-

liietnent of a speedy transit, I'.ut undoubltdly the

official's nerves were steady and were saved a lasting

shock.

New York Notes.
New York, July 3.—The suit of the Thomson-Houston

Electric company against the Nassau. Electric company

has been stricken from the United States Circuit Court

calendar in New York by stipulation, The defendant

has agreed to pay S20.000 for the trolleys in use and 5ioo

for each additional trolley. There is a similar suit

against the Union Railway company of Brooklyn, which

has also been taken temporarily from the calendar by

mutual agreement, pending a future hearing.

The New York & Queens County Railway company

was incorporated last week in Albany by the secretary

of state, with a capital stock of $2,500,000. This com-

pany will be a consolidation of the Steinway Railway

company of Long Island City, the Newton Railway

company, the Riker Avenue & Sanford's Point Railroad

company and the Flushing & College Point Electric

Railway company. The directors are Rudolph T,

McCabe, Benjamin Orme, Walter Pease of New York

city, and Edward
J.

Matthews, Edward T. Stotesbury,

Caleb F. Fox, William Shelmardine and R. E, Gowen
of Philadelphia.

A remarkable fatality attributed to electricity is re-

ported from Newark N, J., the victim being James Mc-

Kiernan, a lamp trimmer employed by the Newark

Electric Light & Power company. McKiernan was go-

ing his rounds trimming arc lights, and he lowered a

lamp in front of No. 117 Johnson avenue. Pie was

busily at work, while a man and woman on the sidewalk

stood watching him. Suddenly something happened to

the lamp; the globe was smashed and McKiernan fell on

the curb. The woman screamed, and a small crowd

collected. A policeman ran up, and, finding that the

man was apparently dead, sent in an alarm to the

police station for the ambulance. A doctor in the

neighborhood was summoned, and he pronounced the

man dead. McKiernan's face had turned black, and

there was a livid mark on his cheek, seemingly caused

by an electric burn. On his hands were rubber gloves,

and he wore rubber overshoes, while the ground on

which he stood was perfectly dry.

W. F. O.

Washington, D. C.

Washington, July 3,—One of the features of the

great Christian Endeavor convention is the proposed

electric light service in the three big tents. Each tent

will contain 28 arc lights, which will thoroughly light up

the space. There will be 10 or 12 arc lights about the

grounds also, and on the top of the tents will be red,

white and blue lights, the red one being over the plat-

form entrance, L. D. Bliss of the Bliss School of Elec-

tricity and a hustling corps of assistants are donating

their time and labor to put in place the wires and lights,

and will lay iS,ooo feet of telephone wire, 10,000 feet of

electric light wire and 2,000 feet of bell alarm signal

wire for the use of fhe convention. Telephone com-

munication will be established, which will enable the

presiding officer in each tent to secure immediate con-

nection with officials in the other tents and also with the

committee headquarters in the Washington Light In-

fantiy Armory and the big Central Hall, a fourth meet-

ing place, A big electric bell will be placed in position

on the center pole of each tent to be used to call .the

meetings of the convention to order, and a loud electric

buzzer will play a unique part in the ceremonies. On
account of the immense amount of business to be trans-

acted speeches will be strictly limited to a certain time,

and if any unwary speaker exceeds his time the buzzer

will promptly warn him of the fact, The current is sup-

plied by the United States Electric Light company at a

cost of $250 for the six days. Kennedy & Du Perow are

supplying lamps and material, and are furnishing

'I'ucker automatic telephones.

The Chesapeake & Potomac Telephone company is in

difficulty over the regulation against strmging any more
overhead wires, as the claim is made against it that it

violated the provision by replacing wires. The com-
pany claims that as long as the mileage is not increased,

the law is not violated, and further that it can string

new wire in any part of the city, providing a correspond-

ing amount of wire is abandoned elsewhere. The ques-

tion is in the hands of District Attorney A. A. Thomas,
who will render his opinion covering the entire conten-

tion,

The Columbia & Maryland Electric Railway com-
pany has awarded a contract for 32 loo-horse power mo-
inrs .'Mid twenty 30 htuse power motors to the Westing-
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house company of Pittsburg. Pa. The larger motors will

be used on the through trains between Washington and

Baltimore, and the smaller ones between Washington

and Laurel and between Baltimore and EUicott City.

The company has also awarded contracts for a consider-

able portion of overhead work and poles to be used on

the north end of the road. It is expected that with the

exception of that part of the route between EUicott City

and Laurel the road will be In operation early in August.

Car No. 216 made the initial trip over the F street

branch of the Metropolitan trolley conduit line, just

completed. A. N. Connet guided the car. The entire

trip was made without a hitch, whereas it required three

starts when the Ninth street line was opened. The
"hurry-up" wagon accompanied the car, but beyond

having to move a switch and clean out the groove in one

or two places it was not needed. The line is expected

to go into general operation July 4th. and as many cars

as can be run will be operated during convention week.

A. N. Connet. chief engineer of the road, is in receipt

of an offer to go to Europe to superintend the construc-

tion of a great system of electric railways in one of the

large European cities, but he states that the offer is

from a Canadian syndicate, which proposes to invest a

large sum of money in building railways in Europe.

This syndicate is after the control of some lines now,

and Mr. Connet says that if this endeavor is not success-

ful he will not go. T, 1. P.

New England News.
Boston, July 3.—The Manchester Electric company,

organized by Tucker. Anthony & Co., with a capital

stock of $400,000. has leased the Manchester Electric

Light company of Manchester, N. H., on a guarantee

of six per cent, on the 5220,000 stock of the latter. The

old company has a seven years' contract with the city of

Manchester for lighting and a five years' contract with the

Manchester Street Railway company to furnish power,

besides doing a commercial lighting business. The plant

will be enlarged. The directors of the new company are:

T. L- Saltonstall. presideni; W. A. Tucker, treasurer;

Francis Peabody. Jr., Roberts. Bradley of the Bradley

Fertilizer company, W. Scott Fitz, S. Reed Anthony,

all of Boston, and Judge Fellows of Manchester.

It has been decided by the Narragansett Electric

Lighting company of Providence, R. I., to extend its

system as far as Rocky Point. For some time past the

residents along the line of the Warwick and Oakland

Beach branch of the Consolidated have been requesting

the company to give them alighting service, and it has

now been decided to comply with that demand, although

it may be some time before the line is constructed.

The Providence board of aldermen has passed a

resolution declaring it expedient for the city of Provi-

dence to produce and distribute electricity for lighting

the streets and highways. During the discussion it was

stated that there were 2,000 electric lights upon the 133

miles of city streets, for which the city has contracted to

pay $127 each per annum, and it was claimed that this

S127 could easily be reduced to 570 per lamp if the city

had control of the lighting. To take this step, however,

it would first be necessary for the city to purchase that

portion of the plant now used exclusively for city light-

ing. When new, this cost S:i6i,ooo, but the board saw

no reason why some arrangement might not be made by

which all difficulties might be overcome. C. S. G.

Northwestern Notations.

MiNNEAPOLts, July 3.—John L. Fuller, manager of

the North American Telegraph company in Duluth,

Minn., has been appointed to succeed W. J. Maguire as

manager for that company in Minneapolis, temporarily.

D. G. Mcintosh, the receiving clerk of the Minneapolis

office, will assume the office permanently on August ist.

The city of Le Sueur, Minn., has let the contract for

the construction of a municipal electric light plant, and

notified the owners of the plant already in operation to

remove their poles and wires. The latter applied for

and secured an injunction restraining the city from inter-

fering with them. The order will hold until the fall

terra of court,

C. A. Sprandel of Little Falls. Minn., who built an

electric light plant at Roslyn, Wash., and later sold it,

but was compelled to take it back, by the purchaser not

keeping up the mortgage, has been to Roslyn, where he

found the plant in the possession of others, who claim it

on a lax title. The plant cost 510,000, but those in pos-

session paid only a little over Sioo. The case will be

fought in the United States courts.

The Consolidated Electric company will lay conduits

in Minneapolis on the streets to be paved this season, of

wood with a cement jacket. The council is considering

the matter of constructing conduits through the princi-

pal streets and leasing them to the electric companies. It is

feared that if something of the kind is not done, and the

electric companies construct conduits, the city will be at

their mercy when it is necessary to bury city wires.

The Electrical Engineering company, Minneapolis,

has removed from 249 Second avenue south to 311 and

313 Second avenue south, where it has much larger and

more convenient quarters.

The Cedar Rapids (Iowa) Street Railway company
has been defeated in its contention that its real estate and

buildings should be assessed as real property and the

cars, lines, wires, poles and outside property should be

treated as personal property. The city contended that

the latter were appurtenances to the real estate on which

is located the power house, shops, offices, etc., and as

such should be assessed as real estate, whether in the

city or not. The case will be appealed.

The Electric Light company of Newton, Iowa, has ap-

plied for an injunction to restrain the city council from

tearing up its wires and poles. Differences arose between

the company and city and the latter established a plant

of its own. The council claims the company has violated

its franchise.

Preliminary work has been begun for the electric

power dam to be built across the Missouri river at Can-

yon's ferry. i5 miles from Helena.

Fosston. Minn., has voted bonds for the construction

of electric light system.

Men from McGregor, la. , have bought the water

power at Darlington, Wis., and applied for an electric

light franchise.

Butte, Mont., has awarded the contract for lighting

the streets for five years to Cowen & Atkinson for $4,200

per annum.

New Ulm (Minn.) Electric Light company officials

are examining electric plants in other towns, prepara-

tory to constructing a much larger plant.

Chas. S. Benson has been appointed receiver for the

Gas & Electric company of St. Cloud, Minn., on ap-

plication of the bondholders.

The council committee appointed to investigate the

matter of consolidating the fire and police telegraph

systems in St. Paul has reported that it is not feasible.

G. Pickenbrock contemplates establishing an electric

street car system in Grand Forks, N. D. C.

PERSONAL.
A writer in Electricity of London, with fluent inac-

curacy, notes that the new president of the "National
Electrical association" is "Mr. Frederick, who is an
Englishman." Doubtless the intention was to convey
the idea that Frederic Nicholls, lately elected to the pres-

idency of the National Electric Light association, was
born in England.

ELECTRIC LIGHTING.
The new electric light plant has been started at Gay-

lord, Mich.

ELECTRIC RAILWAYS.
Over Si2,ooo was raised in a single day for the pro-

posed electric road between Flint and Fenton. Mich., by
way of Long Lake. Work will soon be begun.

Messrs. Lylee and Velie of Corning, N. Y., together

with others who were interested in the Bath & Lake
Keuka Railway company, are endeavoring to secure

franchises to construct an electric road between Savona
and Bradford, and between Bradford and Penn Van. on

the roadbed of the Corning & Sodus Bay railroad. A
few years ago the village of Bradford bonded itself to

build a railroad, but after the roadbed had been laid the

road was never completed. It is now proposed to use

this bed for the electric road.

Versailles, France, is to have an electric street rail-

way, and within two months the old horse cars will give

way to the new system. The street railway will be run

from the light and power station. The steam generat-

ing plant will consisc of four semi-tubular boilers sup-

plying steam to four horizontal single-cylinder engines

aggi^^g^^'Dg 350 horse power for the light and power
service in the city, and two steam engines aggregating

240 horse power for the street railway. The electric

generating planr will consist of two General Electric

monocyclic machines aggregating 250 kilowatts, and two

direct-coupled railway generators of the same make ag-

gregating 2QO kilowatts. The rolling stock will be 15

cars, each equipped with G E 800 motors and con-

trollers. The installation will be carried out for the

Societe Versaillaise de Tramways et de Distribution

d'Energie Electrique.

The qualities of an electric motor are well shown in the

ability of the machine to withstand the extraordinary

conditions to which it may be exposed. On March i.

iSg6, a very heavy freshet flooded the streets of Derby,

Conn., and Superintendent B. W. Foster of the railway

company thus describes the performance of one of his.
cars: "In order to bring our employes who live on the
East Side to the car barn, so that they could take the
cars out on schedule time, it was necessary to run a car
across the causeway. This carequipped with two G E
Sod motors had [o proceed through water that was 22
inches deep for a distance of 600 feet. After getting
them over, we continued the operation of this car on
regular schedule time for two hours, making eight trips,

until we could get one of our old summer cars to be
drawn by horses. At the end of each trip the car was
taken into the barn and carefully examined, the bottom
plugs being taken out to allow the water that was in the
motors to drain off". This amount was veryslight. The
power was used on the last notch of the series connections.
The wave caused by the motion of the car was sufficient
to come up under the bumper and wash across the
front platform, so that during one-half of each round
trip the resistance boxes were practically submerged."

TELEPHONE.
The property of the Metropolitan Telephone & Tel-

egraph company and Westchester Telephone com-
pany of Yonkers, N. Y.. has been formally transferred
to the New York Telephone company, which will here-
after conduct the telephone business in New York city

and Westchester county heretofore carried on by the
two first-named companies.

At Montreal on June 30th Justice Davidson dismissed
the action of the Bell Telephone company against the
Montreal Street Railway company. The telephone
company sued the railway company for $30,000 damages,
asserting that the introduction of the electric trolley car
system into Montreal in 1S92 caused and has been caus-
ing ever since serious disarrangement of the telephone
service and necessitated the adoption of a number of
expensive contrivances to counteract the effect of the
presence of the trolley wires.

POWER TRANSMISSION.
The new factory which Tiffany ^ Co. are com-

pleting at Forest Hills, N.
J.,

will be operated entirely
by electricity, not a steam-driven machine being em-
ployed beyond the limits of the power house. The
present factory and force at 53 Prince street. New York,
will be moved out as soon as the electrical apparatus is

installed. The electrical plant will consist of two 125
horse power 250 volt General Electric dynamos, which
will furnish current to more than 20 motors scattered
through the building. The factory will be 300 feet long
in front and will have three wings, each 100 feet long ex-
tending back of the main building. Some of the motors
will be attached directly to the machines, and some will

drive a number of machines by belts'from a shaft. The
electrical system of power distribution in the Tiffany
factory has been adopted as more economical and de-
sirable than any other known method, and only after

careful calculation and comparison with the results ob-
tainable from a distribution of power to shafting by belts

from steam engines.

MISCELLANEOUS.
The catalogue of the University of Wisconsin for 1S95

-96 contains the names of 207 engineering students, of

whom 97 are enrolled in the electrical engineering course.

The faculty includes Prof. John E. Davies, Prof. D. C.
Jackson and Prof. S. B. Fortenbaugh, who give instruc-

tion on the theory and practice of electrical application.

Among the special lecturers are the following named
gentlemen: W. E. Baker. "Electric Equipment of Ele-
vated Railroads;" John Lundie, "Motocycle Tests;" R.
H. Pierce, "Electrical Storage Batteries from an Engi-
neering Point of View;'" L. L. Summers, "Motocycle
Tests."

TRADE NEWS.
The Electric Appliance company has made special

arrangements for the manufacture of cross-arms for

telephone work; /. c, an arm 2-^4. by 3-?4, with holes for

I '4 -inch pins. On these goods the Appliance company
is prepared to make specially low prices and prompt
shipments.

The Royal Electric company of Peoria has issued a
collection of letters received by it in testimony of the

excellence of Royal alternators. Users speak in very
complimentary terms of this machinery. One of them
is the company at Chamberlain. S, D.. operating the

unique artesian well plant recently described in the

Western Ei-ectrician'.

BUSINESS.
The new line of Medbery knife switches illustrated in

the last issue is having such a large sale that the very

large and complete facilities of the company are taxed

to the utmost in filling orders. The western agent, the

Mason Electric Equipment company, Chicago, has
placed large orders for supply houses, contractors and
stations in this section. Anything marked "Medbery"
is a guarantee of absolute reliability fully recognized by
the entire trade. Medbery's motto, "The best goods
that can possibly be made, at the lowest price consist-

ent." has caused the entire product of the company to be
sought after by the best trade.

General Sales Agent Frank S. DeRonde. in company
with

J. C. Shainwald, western manager of the Standard
Paint company, made the rounds in Chicago last week.

Mr. DeRonde was on a flying trip visiting his many
friends throughout the West, and, as usual, he did no
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return empty-handed. Mr. DeRonde finds that

"P. & B." compounds still retain their prominent place

as favorites with the various supply houses handling the

goods. The Metropolitan Electric company. Chicago,

has done remarkably well with "P. &B.," and during

Mr. DeRonde's stay in Chicago, from this one concern

alone, he received an order of astonishing size.

The La Crosse Telephone company, La Crosse, Wis.,
has purchased a goo switchboard equipment from the
Western Telephone Construction company, to take the

place of the Kokomo apparatus formerly in use at La
Crosse. The new Keelyn system of central office equip-
ment will be used. It is a compliment to this apparatus
that the La Crosse people should pay over four times as

much for it as was asked by the next highest bidder.
The Western Telephone Construction company has con-
tracted to furnish telephone systems for Sandersville,

Ga., Maysville, Ky., Cobleskill, N. Y., Hot Springs, S.

D.. Cape May, N. J,, Auburn, Ind., La Crosse, Wis.,
and has practically arranged for exchanges at Minne-
apolis and St. Paul.

ILLUSTRATED ELECTRICAL PATENT RECORD.

562,796. Electric Railway. ' Henry Brandenburg, Chi-

cago, 111. Application filed March 11, 1895.

The conduit has inwardly projecting trolley rails or

guides and the conductor above the same; [he trolley has
the contact for co-operation with the conductor and the in-

sulated wearplates resting on the rails or guides.

562.806. Conduit for Electrical Conductors. James F.

Cummings, Detroit, Mich. Application filed March

4. 1895-

The invention consists of an outer metallic tube, an inner

lining fitted onto the inner walls of the tube and comprising
like sections having interlocking meeting edges, and an
elastic compound between the interlocking edges.

562.807. Telephone Attachment. Will W. Dale, Fos-

toria, Ohio. Application filed July 10, 1895.

This is a coin-controlled apparatus for telephonic instru-

ments.

562.808. Means for Protecting Underground Electrical

Conductors. Frederick Davis and Rookes E. B.

Crorapton, London, England. Application filed

April II, 1893.

NO. 562,864.

An underground conduit for electrical conductors having
the polygonal channels is described,, in which the dividing
walls are of uniform substance of metal, the spigot having
the recurved lip ajid also having the angle at the entrance
of each way into the spigot ends as well as the socket ends
rounded off to prevent any sharp edges being oftered to op-
pose the passage of the cable.

562,850. Electric Gas-lighting Apparatus. Frank O.

Plumraer, Worcester, Mass. Application filed Au-
gust 16, 1895.

The device combines an incandescent gas-burner, a bush-
ing supporting and insulating the gas-burner, a check-nut
threaded into the shank of tlie burner and adapted to con-
nect a lighting wire thereto, platinum terminals locatedon
the inside of the burner-hood, one of the terminals being
rigidly fastened in sockets formed in the burner-cap, an
operating rod for the other terminal, an insulated bearing
for the rod. a lighter magnet connected to turn on the gas
and actuate the rod, and a shut-off magnet arranged to cut
off the supply of gas.

562,864. Dynamo-electric Machine. Norman W.
Storer. Wilkinsburg, Pa. Application filed Octo-
ber 2, 1895.

Claim: An electric generator or motor having field mag-
net pole pieces the extreme edges or tips of which are pro-
vided with slots or grooves extending transversely to the
armature axis.

562.868. Dynamo-electric Machine. Charles C.
Warren and HalbertB. Warren, Chicago, 111. Ap-
plication filed January 31, 1896.

One feature is the combination of a stationary and a ro-
tatable element of magnetic material constituting a field

core in the form of a hollow ring or annulus, armature coils
disposed upon the core with a magnetizing coii secured
within the interior of the ring or annulus, and a shelf pro-
jecting from the interior wall of the hollow ring or annulus
adapted to support the magnetizing coil and upon which
the coil may be readily placed as a whole.

562,890.
Pa.

Electric Railway. Bruce Ford, Johnstown,
Application filed August 30, 1895.

A conductor for supplying current to the car is divided
into sections and there are also a supply conductor, branch
conductors between the sections and supply conductor, ar-
niaiure switches interposed in the branch circuits, sealed
boxes wholly inclosing the armatures, and fixed electro-
magnets for operating the armatures exterior to the boxes.

562,891. Electric Hand-lighting Gas-burner. George J.
Galbraith, Boston, Mass. Application filed April

18, 1896.

A ({eared plate is adapted to support a spring electrode,
an edge cam i» loosely journaled, its edge serving to raise
the spring electrode, a stop to limit the rotation of the edge
cam and means for moving the edge cam and plate are pro-
vided.

562,894, Electric Railway. William E. Hanshue,
Kalamazoo, -Mich. Application filed February 27,

1894.

A double tubular casinK in employed with an opening at
tlic top: also suitable insulating lining for the casing; and
copper bars, Bupported on the iniiulation to transmit the
electric current to the motor in the car and return it from
the car.

562,904. Trolley Wheel, Ignatius B, Metzger, Can-
ton, Ohio. Application filed June 20, 1895,

A trolley wheel having an interior chamber, and the an-
nular wall provided with an opening, in combination with

Issued /u?ze JO, i8g6.

a hub secured to. the annular wall and having a chamber
projecting through its opening into the wheel chamber, the
hub chamber having openings, one to feed the oil to the
trolley spindle and the other communicating with the wheel
chamber, and a valve for regulating the flow of oil through
the latter opening.

562,906. Signaling Apparatus for Telephone Lines.

Frank R. McBerty, Chicago, 111. Application filed

October 29, 1895.

The combination is claimed with a telephone line having
a switch at its sub-station controlling ihe continuity of the
line, and a signaling instrument and source of current in

the line, of a subsidiary bridge or return circuit of the line
between the signaling juscrument and the sub-station, and
means for controlling the continuity of the bridge from the
substation.

562.924. System of Electrical Distribution. Gordon

J. Scott, Philadelphia, Pa. Application filed Jan-
uary 3, 1896.

An induction director for single-phase alternating cur-
rents is described consisting of a frame carrying fixed
primary and secondary rings or coils in parallel inductive
relation, a shaft mounted in the frame, brushes carried by
the shaft and constantly in direct contact with the primary
rings, means for rotating the shaft, and internal circuits
whereby the current may be passed through the brushes
and the primary rings.

562.925. Automatic Speed Controller for Electric Cars.

Henry A. Seymour. Washington, D, C. Applica-
tion filed May 19, i8g6.

In an electrically propelled car, the combination is

claimed, with a speed governor arranged to be operated by
the armature shaft, and an electric brake mechanism, of
two sets of resistances, one included in the motor circuit
and the other in the electric brake circuit, and means con-
nected with the governor for automatically and simultane-
ously actuating the contact-arms of both sets of resistances,

562,929. Electric Signal. Charles H. Sherwood, Utica,

N, Y. Application filed October 21, 1895.

The combination is described with the circuit maker and
breaker, of an air-cylinder having its piston rod in prox-
imity to the circuit maker and breaker, air pumps remote
from the signal communicating with the bottom of the in-

terior of the cylinder and moving its piston and piston rod
to operate the circuit maker and breaker to close the cir-

cuit, a pump adjacent to the signal communicating with
the top of the interior of the cylinder to move its piston and
piston rod 10 open the circuit, relief valves relieving the
cylinder from compressed air in front and back of its pis-

. ton, and track instruments actuated by a passing train

operating the pumps.

562,937. Electric Hand-lighting Gas-burner. Henry C.

Thomson, Boston, Mass. Application filed April

±8, 1S96.

This is a device for igniting the gas by operating an elec-

trode both horizontally and vertically.

562,972. Trolley. Charles E, Powell, Bryn Mawr, Pa,

Application filed September 19, 1895.

The first claim : In a trolley, the combination with the

standards, of the lunge-couplings at their upper and lower

ends, the connecting rods and plate, and the trolley carried

on said plate, and the ami-friction rollers at the upper ends
of said standards,

562,980. Cut-out fo Electric Circuits, George W.
Scovil and Edward F. Gooding, Elgin, III. Appli-

cation filed August 27, 1895.

NO, 562.972.

The combination with a plug having a central aperture

and an annular recess at its lower end, a screw-threaded

stem fitting the aperture and projecting from the plu^, a

plate connected to the upper end of the stem and carrying

a binding screw, an annular coniact-ring seated in the re-

cess and having an extension carrying a binding screw, and
a fusible strip the ends of which are wrapped around the

binding screws.

563,025. Electric Signaling Apparatus. Mortimer Du
Perow, Washington, D. C. Application filed Au-

gust 3, 1S95,

Features of this arrangement are : The magneto genera-

tor, the electric motor, the connecting driving mechanism,
the broken motor circuit, the switcli for closing tlio circuii

and the telephone switch hook for actuating the switch, in

combination with the telephone signaling and speaking

circuit.

563,032. Electric Heater. William S. Hadaway. Jr.,

New York, N. Y, Application filed February 27,

1896.

A coiled conductor lor use in electrical heating devices

Ih dcHcrihed, the conductor being laid up in the form of a

graduated licHx and disposed in the form of a spiral.

563,033. Automatic Alarm for Postal Chutes. Timo-
thy F. Hagerty, Woburn, Mass. Application filed

January 21, 1S96.

The claim: The combination with a wall provided with
a mailing opening, of a downwardly inclined and extended
table leading into a mail receptacle, said receptacle, a
poised table mounted therein and normally inclined sub-
stantially in alignment with said downwardly inclined table,
an upwardly extended resilient electrical contact fixed in
said receptacle adjacent to the forward lower end of said
poised table, said contact having sufiicient rigidity to sup-
port said table when depressed under norma! loads, but
yielding to abnormal loads and suitable electrical signaling
apparatus connected with said contact and operated by the
depression of said poised table into engagement with said
supporting contact.

563,052. Electric Programme Clock. Dora Ogden, Co-
lumbus, Ind. Application filed October 12, 1895.

A signal is adapted to be operated periodically, an elec-
tric motor is arranged to operate the signal, an electric cir-
cuit is arranged to control the motor together with a clock,
a switch held normally open by a dog forming a part of an
electric circuit, and means controlled by the clock forclos-
ing the last mentioned circuit and thereby withdrawing the

- dog from engagement with the switch, whereby the circuit
controlling the motor is automatically closed by the action
of the clock.

NO. 562,924.

563,073. Apparatus for Telephone Switchboards.
Charles E. Scribner, Chicago, 111. Application filed

June 12, 1895.

The combination is claimed with a telephone line, of a
branch thereof including a signal-lamp and a source of cur
rent, a spring-jack connecied with the line, a plug-circuit
for making connection with the spring-jack, and a conduc-
tor of low resistance connected with the plug adapted to

form a bridge of the line circuit including the source
of signaling current, when connection is made with the line,

whereby the signal lamp is shunted.

563,084. Telephone System. James G. Smith, New
York, N. Y. Application filed August 6. 1S94.

In a circuit-closing device there is a series of stationaiy
contacts connected by a wire, an arm to engage them, a
wire electrically connected with the arm, a lever for con-
nection with the wire that is connected with the contacts
and arranged to be operated by the arm to breakand then
make the circuit throiigh the wire and contacts while the
arm moves in one direction.

563,094. Electric Railway. James Tathara, Philadel-

phia, Pa. Application filed September i, 1894.

There is the combination of the slotted conduit, a con-
ductor therein, an insulating lining within the conduit, and
insulating blocks for supporting the conductor therein, the
blocks having inclined approaches for lifting the current
collector.

563,127. Galvanic Battery. Edward S. Boynton,
Brooklyn, N. Y. Application filed February 21, 1895.

The claim: In a galvanic battery the combination with
the receptacle for the liquid electrolyte, and a frame
mounted removably on said receptacle, corresponding elec-
trodes supported in pendant position by said frame, cup-
like electrodes encircling each of said pendant-supported
electrodes, the outer electrodes being arranged and held
in immediate juxtaposition by an insulating medium or
bond and which are removably mounted on said receptacle
by means of vertically connecting insulated screw-threaded
tubes that are in open relation with the cells thus formed
and the receptacle containing the electrolyte.

563,149. Telegraphy. Samuel V. Essick, Yonkers, N.
Y, Application filed September 27, 1S95.

This invention consists in means for causing impulses
successively alternating in polarity in the line, each alter-
nation of wliich represents a complete letter, the letter be-
ing determined by the time between the successive alterna-
tions, combined with a receiver controlled by such succes-
sive impulses and adapted to record a letter for each alter-
nate impulse, which letters are determined by their relative
lengths.

563.244. Electric Railway Trolley System. Willie C.
Keithly, San Francisco, Cal. Application filed

October 22, 1895.

In an electric railway trolley system, the combination of
the conducting wire, the hanger having the ends, llie insu-
lation interposed between the said wire and ends, and the
cup constructed of insulating material and adapted to hold
oil around the ends.

563.245. Telephone Switchboard System. Charles E.
Scribner, (^hicago, 111. Application filed Novem-
ber 4, 1895.

Tliecombinatioii with a telephone line of a local storage
battery in the line circuit at the sub-station, a source ot
chargiiiK current at the central station, a relay controlling
the connection of the source of current Willi the line, a
local circuii including the clectro-maKiiol of the relay, and
switch contacts adapted to romplole tiie local circuit in es-
tiibllsliing connection with the line.
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Use of Electricity at tl^e National Dem-
ocratic Convention.

Whatever may have been Chicago's shortcomings in

the past in preparing for the reception of visitors to na-

tional conventions, no one can complain of the provision

made for the national Democrauc gathering held in the

Coliseum last week. The weather was ideal; the ball,

eight miles soutb of the center of the city, was per-

fectly adapted to convention purposes; the transporta-

tion facilities were more than adequate, and, of course,

being in Chicago, the hotel accommodations were ample.

Of the Coliseum there were no words but those of

praise. The building is new, strongly constructed, light.

ing current and a view of telegraph and telephone cables

entering the convention building.

Postal Company's Service.

The Postal Telegraph-cable company added to its

reputation for enterprise and efficiency by the excellent

service it furnished in every department. Elaborate ar-

rangements had been made for handling the news of the

convention, and throughout the week the company's

headquarters at the Coliseum presented a busy scene.

Everything had been carefully planned, and thorough

organization was shown in every detail. It is safe to say

that, counting bulletins and special newspaper matter, to-

gether with the regular press report, over 5,000,000 words

ice formed the bulk of the business. One feature of the

handling of the newspaper special matter was the placing

of the loops on direct wires in the newspaper headquar-

ters as follows: New York Herald, five wires; New
York World, four; New York yo^/;'Ka/, five; Philadelphia

Press, five; Si. Louis Re-public, four; New York Adver-

liscr, two; New York Press, two; Sa7i Francisco Ex-

aminer, one; Bos/on Herald, two. By this arrangement

the representatives of the different newspapers had their

matter worked off by telegraph from their respective

headquarters in Chicago and sent direct to the telegraph

rooms of their respective journals. In addition to the

facilities thus afforded them, nearly every paper men-

tioned filed large quantities of "overflow" matter at the

main and branch offices of the company.

The "photographic" bulletin service, which proved

such a success at the St. Louis convention, was

used with even greater effect from Chicago. The cir-

cuit was made up from the desk to the right of the

speaker to the following newspapers in Chicago: Ti/nes-

I/erald, Tribune, Evening Post, Eveiiing Journal,

Daily Nczvs; thence to St. Louis, Des Moines and

Omaha, Indianapolis. Cleveland, Pittsburg, Philadel-

phia, Washington, Baltimore, New York and Boston.

A "leg" was also connected with Minneapolis. As at

St. Louis, every incident and detail of the convention,

from a half hour before it convened until it adjourned,

were flashed over this long circuit—perhaps the greatest

one ever made up—and scarcely a moment elapsed from

well ventilated, and has excellent acoustic properties.

It is so large that although chairs were provided for

15,000 persons, less than two-thirds of the available

space was used for that purpose. It excited the en-

thusiasm of such a conservative and well informed au-

thority as Col. Edward B. Dickinson of New York, the

official stenographer of the convention, who has at-

tended every Democratic national convention from and

including 1876. As Col. Dickinson has had charge of

the seating arrangements of the recent conventions,

with all the vexations that that implies, his statement

that the Coliseum is the best hall of all those that have

sheltered Democratic national conventions may be ac-

cepted as disinterested and authoritative.

To those interested in marking the part taken by ap-

plied electricity in the world's advancement, it is grati-

fying to bote that the telegraph, the telephone and the

electric light were such necessary and important ad-

juncts to the work of the convention. It goes without

saying that such a large building as the Coliseum is

electrically lighted, but it is to be noted that all the in-

terior spaces are illuminated by arc lamps and that a

new and effective system of side lighting by groups of

lamps and reflectors has replaced the cumbersome hang-

ing lamps usually found scattered over the heads of

spectators in buildings of this character. The building

contained a postoffice. two large telegraph offices and a

completely equipped telephone exchange. The present

article is illustrated by pictures showing the Western

Union and Postal quarters, with the operators at work,

under the platform at the Coliseum, the down-town

operating rooms of these companies during the "rush"

period of convention business, ihe plant supp'/ing light-

Western Union Company's Force.

USE OF ELECTRICITY AT THE NATIONAL DEMOCRATIC CONVENTION -

TERS AT THE COLISEUM.
-TELEGRAPH OPERATORS QUAR-

were sent from Chicago over the Postal Telegraph com-

pany's wires during the convention week ended Satur-

day night. July nth. The actual count had not been

completed on Monday, but Mr. Nally. the assistant general

superintendent, who was in charge of this work, author-

ized the foregoing statement. He added that the busi-

ness handled was far greater than the company had

anticipated. In explanation Mr. Nally said: "The

Chicago papers are the heaviest patrons of telegraph

companies, and we expected that the matter sent from

Chicago would fall short of that sent from St. Louis, but,

estimating the nth on the basis ofprevious days, we find

that in special matter alone our count for the Democratic

convention exceeds that of the Republican convention by

almost 1,000.000 words.". Of course the newspaper serv-

the time of the occurrence of any important incident or

trifling detail in the convention hall until it was reported

on the bulletin boards of the newspapers and at the

offices of the Postal company in the cities named.

In addition to the full or "photographic" repoit.

which was sent to all important centers throughout the

country, a condensed bulletin service, made up of im-

portant events only, was sent to over S.ooo offices. For

example more than 250 public and private branches in

Chicago, including the Board of Trade, all of the hotels,

Stock Exchange, and other centers where people most

do congregate, were given a full and instantaneous

account of the convention as it proceeded.

The service was pronounced as nearly perfect as

human ingenuity could devise, and as indicating the
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general satisfaction which it gave, the company says:

"Not a complaint has been received. On the contrary,

we have been flooded with oral and written thanks of

correspondents and others."

In order to satisfactorily handle this business, the

company found it necessary to strengthen its regular

force and utilize the service of a number of extra men.

Over 100 operators were employed in handling conven-

tion matter.

The messenger force was increased materially, 137

boys being added. One feature of the convention week

was the intelligent and indefatigable work of the Postal's

corps of 40 messenger boys who were detailed for serv-

ice at the convention hall. The little fellows worked

early and late, and so imbued were they with the en-

thusiasm which prevails to such an extent throughout

the Postal ranks, that they vied with each other in ren-

dering the quickest possible service and the very best

attention to the correspondents of the newspapers and

other patrons of the company whom they were de-

tailed to serve. This special force, including 12 bicycle

boys, making 50 in all, and accompanied by clerks in

charge of the different departments of the delivery serv-

ice, was given a steamboat excursion to St. Joseph and

Benton Harbor and return last Sunday, and it is need-

less to say that they enjoyed every minute of the outing.

Western Union Business.

The Western Union Telegraph company received

many commendations for the excellence and promptness

of its service. Col. R. C. Clowry, the vice-president and

general superintendent of the company, was in personal

attendance at the Coliseum. Col. Clowry, who is per-

haps the best liked of all the higher Western Union

officials and who enjoys a wide acquaintance in tele-

graphic circles in this country and Great Britain, has

attended every national nominating convention since

Lincoln's time, in i860. He can remember when the

employment of four operators in a proscenium box at

the old Crosby Opera House in Chicago, in 1868, was

considered a great feat of telegraphic enterprise. The
development from that time down to the 1896 conven-

tions at St. Louis and Chicago has been remarkable.

operators, and^ at 9 p. m. on Thursday 57S operating-

room employes were on duty. A force of 35 picked

operators was at work during the sessions of the conven-

tion under the platform of the Coliseum, and the busi-

ness was here conducted under the direct supervision of

down-town offices; that is, there were 221 "sendings.
"

They were posted at 200 points in Chicago alone. The
information was dispatched by W. B. Somerville,

superintendent of the press bureau, from the platform

of the Coliseum, at intervals as short as 30 seconds dur-

USE OF ELECTRICITY AT THE NATIONAL DEMOCRATIC CONVENTION.
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Lloyd, assistant superintendent of the district cen-

tering in Chicago, and C. H. Summers, electrician of

USE OF ELECTRICITY AT Tllli NATIONAL DEMOCRATIC CONVENTION.
OPERATING ROOM.

l-:iaboratc preparations are now made to keep the

public informed of the convention business by telc-

gi-aph, and the expense is so Rrcat and so much free

service is given that it is said that the great companies
often show an actual loss on the conventions. For the

convention of last week the Chicngo office of the Western
Union company employed between 125 and 150 extra

-WESTERN UNION COMI'ANY S DOWN-TOWN

of Westernthe company, who have been in charge

Union affairs at all late conventions.

The Western Union sent out a complete bulletin serv-

ice, which gave in formal ion to the public in 20,000

cities, towns and villages in the United Slates in fact,

wherever there is a Western Union nflico. These bulle-

tins were each handled izv times in the convention and

ing important episodes, direct to the office at the conven-

tion and to the main office down-town and thence broad-

cast over the country.

Arrangements for newspaper service were very com-
plete. The two great press associations used two wires

each, in addition to their regular leased wire systems.

Special wires went direct from the convention hall to the

main office and to the newspaper offices of every large city

in the United States. The number of words sent by the

Western Union company as special press dispatches from
Chicago from July ist to July nth inclusive (last day
estimated) was 3,123,145. This does not include mat-

ter sent over Western Union wires by the press associa-

tions nor the bulletin service. Some of the newspapers
established temporary working offices in Chicago, from
which matter was telegraphed directly to the home
offices For this purpose six loops were put in for the

Chicago office of the New York Journal, five for the

Ciiicimiali Enquirer, three to the combined offices

of the Cincinnati ET'ening Post, Clei'cland Press and
St. Louis Chrouicle, two for the St. Louis Globe-Demo-
crat, two for the Kansas City Star, and one for the
Brooklyn Eagle.

Utilizing the Telephone.
Probably in no other convention or similar gathering

has the telephone been so extensively used. Profiting

by the experiences of the St. Louis convention, the Chi-
cago Telephone company provided for the public and
for the newspapers telephone facilities not only for tele-

phone exchange communications, but for the transmis-
sion of verbal bulletins, which gave to distant points in-

stantaneous knowledge of what was going on within the
convention hall.

Eight private newspaper wires were provided for Chi-
cago dailies, one being used by each paper taking the
SBrvice. In the convention hall a convenient desk tele-

phone was placed upon the table of each representative
of these papers. This was furnished with a head tele-

phone, and the whole apparatus was light and portable.
At the newspaper offices down-town two telephones were
placed. At one a stenographer took notes of all that
was transmitted; at the other a bulletin writer took
down and instantly prepared for bulletining the conven-
tion news. The press representative in the convention
hall, watching the proceedings and hearing all that was
going on, transmitted by this private line the news of
all that was transpiring.

A special private line was prepared by the Telephone
company for its own use in transmitting bulletins, and
these bulletins were forwarded during the period of the
convention to many of its patrons. These bulletins also
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were transmitted by the long-distance lines all over the

country, and the Long-distance company sustained its

usual record in being ahead of the various companies in

its bulletins. The transmission cf the long-distance

bulletins was in the charge of W. A. Vail of New York,

and not a little of its success was due to his ability to

say the right thing at the right time.

In the great lobby of the convention hall, to the right

of the entrance, the Telephone company established a

regular exchange, from which trunk lines extended to

all the principal exchanges in Chicago as well as to the

long-distance and toll offices. Booths were placed at

convenient points in the lobby, delegates' rooms, and

other parts of the hall, from which public telephoning

could be done. These booths were kept in use through-

out the sessions.

The facilities of the Chicago Telephone company were

found equal not only to the special telephonic work at

the convention hall, but to the various demands which

were made upon it in the uses of telephones down-town.

Extra facilities were provided for the public in the vari-

ous hotels; private lines and exchange lines were pro-

vided for visiting delegates and officers of the conven-

tion, demonstrating in many interesting ways what is

accomplished in modern telephone service.

Electric Lighting Arrangements.

The illumination of the Coliseum is furnished by the

People's Electric Light & Motor Power company,

which has a large station at Garfield boulevard and

Wallace street. The current for the convention hall

was supplied, however, from a temporary plant in the

large building at Oglesby avenue and Sixty-second street

(three blocks west of the Coliseum) known as the Ven-

dome club^a monument of World's Fair enterprise,

now unoccupied. This building was originally pro-

vided with an isolated incandescent plant of 2,750 lights

capacity, consisting of Ames engines and boilers and

old-style Mather ring dynamos. Two of the larger in-

candescent machines were removed from their founda-

tions, and three arc dynamos were installed. As at

present constituted, therefore, and as partially shown in

the illustration, the plant consists of two Ames engines,

vered reflectors, for the lighting of the open space under

the great trusses, while the remainder are disposed un-

der the galleries, in committee rooms and in va-

rious other parts of the building. On Thursday night,

when the convention was in session until nearly one

o'clock, the plant was run all night to give opportunity

for the attendants to put the hall in order for the morn-

ing session. During the night sessions of the convention

Superintendent McDonald, Chief Engineer Radford and

six lamp trimmers from the central station company
were on hand to replace burned-out carbons as required

and to see that the service was uninterrupted. As an

USE OF ELECTRICITY AT THE NATIONAL DEMOCRATIC CON-

VENTION.—GRACE AVENUE FRONT OF COLISEUM,

SHOWING TELEGRAPH AND TELEPHONE CABLES.

additional precaution, circuits were laid to establish con-

nection with the machines in the Wallace street station

three miles distant. This was not needed, however,

and the lighting service was entirely satisfactory.

The effect produced by the side group and reflector

system of arc lighting is especially noteworthy. The

force of the light is directed just where it is needed—on

the floor of the building—where it blends into even and

general illumination. The eyes of spectators on the sides

of the hall are protected from the glare by the backs of

USE OF ELECTRICITY AT THE NATIONAL DEMOCRATIC CONVENTION
THE COLISEUM.

-PLANT SUPPLYING CURRENT FOR LIGHTING

two Brush arc machines, one Wood arc dynamo and a

Mather machine. The larger engine is of 135 horse

power and is directly belted to the Brush dynamos, of

120 lights capacity each. The smaller engine (85 horse

power) drives the Wood 80-Iighter and the incandescent

machine, which has a capacity of 750 lamps but is little

used. An arc switchboard is used to supplement the

original equipment-

Current is taken to the Coliseum by a pole line. Two

circuits supply the 185 lamps, of 2,000 candle power

each, used to light the hall, one from each of che Brush

machines. Ninety-six of the lamps are arranged in

groups of four each, without globes and bacned by sil-

the reflectors, while the lamps are far enough removed

from the central floor space so that no annoyance is

caused by the light to those in that portion of the build-

ing. The central roof space under the trusses is left

entirely clear of lamps, and the wiring is neatly done

and entirely out of sight. A considerable saving in wir-

ing is effected by this system, while the interior is

well illuminated, The problem of lighting large interior

spaces is always a perplexing one, and Mr. McDonald is

entitled to credit for this simple but effective method.

Convention Notes and Personals.

The national Democratic convention attracted many

prominent electrical men to Chicago last week. They

were all impressed by the excellent arrangements that

had been made for handling the throngs, illuminating

the building and transmitting the news of the conven-

tion by telegraph and telephone to .the outside world.

John D. Crimmins, who was a member of the New
York delegation, was favorably impressed by the excel-

lent service given by the trolley lines that brought

throngs of delegates and visitors to the convention hall.

Tom Johnson was another prominent figure on the floor

of the convention. The ex-congressman from Ohio and

the Tammany brave indulge in politics as a sort of recrea-

tion. Their principal occupation when at home is the

management of street railway property, and in this ca-

pacity they are for gold, silver or any other kind of

money that the patrons of their lines may have.

One of the most conspicuous figures on the floor of the

convention was Colonel Clowry of the Western Union,

who has attended every national convention since the

war and is personally acquainted with all the prominent

leaders of both great parties. In 186S, when Colonel

Clowry was in charge of the St. Louis district of the

Western Union company, he was instructed to proceed

to Chicago to take charge of the telegraph arrangements

for the convention that nominated General Grant, The
delegates met in the old Crosby Opera House, and, on ac-

count of the intense interest manifested in the proceed-

ings in all parts of the country, special arrangements

were made for furnishing prompt service to the news-

papers throughout the country. Accordingly a temporary

office was established at the convention hall and the re-

ports were sent out direct from that point. The opera-

tors were assigned to a box at the side of the stage, and

there all the work was done. This was the first serious

attempt to give quick service. It was considered a great

stroke of enterprise in those days for newspapers to get

their dispatches from the convention hall, but the de-

mands were not as heavy or exacting then as at the pres-

ent time. According to Colonel dowry's recollection,

the Western Union force at the convention which nomi-

nated Grant was composed of four men. A comparison

of the methods and equipment of the telegraph compa-

nies furnishing service at the Coliseum last week with

the force employed at the Crosby Opera House in the

convention of 1868, will give some idea of the progress

that has been made in this service.

One of the busiest men about headquarters was E. J.

Nally, who had personal supervision of the arrangement

and operation of the Postal company's forces. Mr.

Nally's experience in handling former conventions proved

valuable to him on this occasion, as was shown by the

systematic working of the forces at his command. Mr.

Nally is thoroughly familiar with every department of

telegraphy and has spent most of his life in the service.

He is still a young man, but he has had wide experience,

and this, with his happy faculty of handling men, makes

him an admirable executive officer. Manager Payne of

the Chicago office, who was associated with Mr. Nally in

this special work, was the recipient of many congratula-

tory messages upon the efficiency of the local depart-

ment, particularly the bulletin service.

Charles W. Price of the Elcclrical Rcvicic was an

interested spectator.

Everybody in Chicago last week must have been im-

pressed by the electrical display about the hotels,

especially at the hotels where the delegations made

their headquarters. One newspaper correspondent ob-

served that electricity had revolutionized the campaign

sign business. Where four years ago the streets and

the hotels were full of swinging banners, this year they

were full of big and bright electric light signs. The

biggest thing in town in that line was the sign over the

entrance of the sound money headquarters. It was in

red, white and blue lights, 10 feet long and at least four

feet deep. The next biggest sign was displayed by the

Hon. "Silver Dick" Bland, at the Auditorium Hotel. The

words "Silver Dick" were in white incandescent lights

and the background was a silver-colored board. The

Hon. "Hod" Boies had an electric light sign too. It was

on one side of the rotunda at the Palmer, and it beamed

down on the wrangling crowd of free-silverites there

night and day. Two out-of-town newspapers estab-

lished "convention headquarters" on State street and

attracted the attention of the throngs by their brilliant

electric street signs. One of these displayed a beautiful

flag composed of colored incandescent lamps, supplied

by the Chicago Edison company. This was undoubtedly

the most artistic device exhibited. Chicago mer-

chants were not backward in the matter of illumina-

tion. Down-town in the retail district the streets were

thronged nightly by visitors attracted by the brilliant
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illumination in the windows of several large concerns,

especially the department stores. Delegates from the

rural districts were particularly impressed by the show.

Delegates from many states, particularly the eastern
'

contingent, protested vigorously agamst the many inno-

vations introduced in this convention, but there was one

that was universally commended. It was the long-dis-

tance telephone service, and many of the "gold bugs"

took advantage of the opportunity to communicate with

their families and business associates. Angus S. Hib-

bard of the Chicago Telephone company, who had charge

of the equipment for the long-distance as well as the

local service at the Coliseum, was congratulated upon the

efficiency of the sevice. The establishment of a long-

distance telephone station in the convention hall was

first tried at St. Louis and proved satisfactory, and the

experience last week at Chicago confirmed this good im-

pression.

Many unique stories about Chicago methods and

manners have been published by the eastern newspapers

during the last few weeks. One of these, furnished by a

correspondent of the Sun who was evidently unaccus-

the attention of the republican presidential candidate,

William McKinley, especially on Thursday, when the plat-

form was discussed and the nominating speeches made.

All day long the Tippecanoe candidate kept his ear at

the telephone that connected him with his lieutenants

at Chicago, and his eye open for every scrap of news

that his secretary brought him from the special telegra-

pher in an upper chamber in the little home. Major

McKinley watched with an impatience he has seldom

manifested for every movement of the allied forces.

The long demonstration over Bryan's speech was re-

peated to him by telephone and wire, and he remarked

that it looked as if the Nebraska leader had made the

hit of the day. Ten minutes afterward Murat Halstead

telegraphed him that Bryan would be the nominee of

the convention. "That is rot," he said to an attendant

as he came back to the telephone, and then repeating

the message to his friends there, he observed more

cautiously that he hardly thought the prediction was

justified,

Senator Daniel of Virginia rode to the convention hall

from his hotel on Thursday of last week' in the electric

A MULTIPLE KINETOSCOPE.

(3).

— (l). INTERIOR VIEW, SHOWING THE MACHINERY, {2). DETAIL OF THE MOVING PICTURE.
VIEW OF THE FRONT OF THE BOX. {4). EXTERIOR OF THE APPARATUS.

tonied to the advantages of public telephone service, is

worthy of reproduction. They have a queer telephone

system here in Chicago, says this correspondent. You go

into a booth, find out the number of the person that you

want to talk to, and then ring for Central and tell her

about it. You wait about lo minutes, at the end of

which time a voice says; "Drop in your dime." You

ask "What?" and the voice repeats, "Drop in your

dime." Then you look around, and in front of you you

see a lot of little slots. They are marked nickels, dimes,

quarters, half-dollars and dollars. You call back, "What
is it you want me to do?" and the voice answers im-

mediately, "Are you deaf, or what? I told you to drop

in your dime." "Drop it in where ?" you ask, and the

answer comes, "In the hole. Where do you suppose I

want you to drop it ?" You drop it in one of the holes,

usually whichever one is the handiest, and in an instant

you are rewarded with, "There, you have put it in the

wrong hole, and your money is gone," The voice adds,

"Put in another dime and drop it in the hole marked

dimes." If you are not already disgusted you may fol-

low the instructions of the voice, in which case you are

rewarded with, "There, see how easy it is ? Now wait

a minute." You wait several minutes, and at last the

connection is completed.

The proceedings of the Chicago convention absorbed

carriage of the American Electric Vehicle company,

Chicago, which was illustrated in the Western Elec-

trician June 6th. It was operated skillfully down

Michigan avenue, a little slower than ordinary carriages,

till it passed Twelfth street, and a little slower than

bicycles the rest of the way, and yet frightened or

offended no one. The temporary chairman of the Dem-
ocratic convention sat as proudly in his modern carriage

as if he had not Kentucky horsemen to thank for sup-

port in his race against David Bennett Hill. He reached

the convention hall in good time, and expressed himself

pleased with the conveyance, which attracted consider-

able attention. The trip was made in 35 minutes.

Senator Daniel was delighted. On another trip Walter

P. Phillips and General Manager Smith of the Asso-

ciated Press were also taken to the Coliseum from the

Auditorium. In fact, the carriage averaged, it is esti-

mated, in many trips in entertainment of delegates, as

high as 75 miles per day for six days.

A Multiple Kinetoscope.
M. Joly, according to La A'alnrc, has improved upon

Edison's little show box, by adapting several peepholes

to a vertically-constructed case. The novelty of the

kinetoscope having somewhat worn off, the price for the

exhibition has necessarily dropped materially, and in

order to keep the instrument equal as a money maker,

more capacity was required. So M. Joly has set it up
on end, and is running the celluloid bands horizontally

before several openings instead of one.

Fig. I shows half of the improved instrument contain-

ing the moving parts, while Fig, 2 shows the bands C D
in detail, Fig. 3 the front half of the box from within,

and Fig. 4 the exterior front.

The four eye-pieces may be moved simultaneously by
means o£ a sliding arm A, Fig. i, to place them before

either of the bands C and D at will. TJie electric mo-
tor y)/can be made as desired, to move either band, this

control being part of the province of the arm A, which
acts through levers to accomplish both movements at

the same time.

The apparatus is automatic, as is the single instru-

ment, the motor being thrown off when the picture has

accomplished its run, and the proper lamp only is alight

at any time. A spring B restores the picture to its

normal position after an exhibit. The revolving drum
T, pierced by an opening, alternately obscures and per-

mits the lighting of the rapidly moving picture, to pro-

duce the desired illusion.

The advantage claimed for the improved kinetoscope

is its multiple facility, by means of which one machine
may do the work and earn the recompense of several.

The Kurtz National Telephone company of Muncie,
Ind., is preparing for exchanges in East St, Loiiisi
Jielleville, Vandalia", III,, and Indianapolis, Anderson,
and Muncie, Ind. W, J, Kurtz, who has put in sonieoC
the large exchanges in the West, is now president of the
company.

Death of Sir John Pender.
Very few men in public life to-day have rendered

such valuable service to humanity as did Sir John Pen-
der, whose death on July 7th is announced in the dis-

patches from London. He was one of the chief pro-

moters of ocean telegraphy, and it was to his support
that Cyrus W. Field's great project was so largely in-

debted for its success. The immediate cause of death
was paralysis. The deceased was first stricken in Jan-
uary, and for a time hope of his recovery was enter-

tained, but a second stroke last week closed his career.

His name will occupy a place beside that of Cyrus W.
Field in the history of cable construction. The courage

and confidence of these men, backed by the wealth
and credit of Pender, made possible the laying of the

first Atlantic cable. Mr. Field was content with the

great achievement of connecting this country with
Europe, but Pender conceived the project of bringing

all the world into connection by means of the submarine
telegraph. This he lived to accomplish, and at his

death he was the head of the great English submarine
telegraph system. It is to him that Great Britain is in-

debted for the supremacy which she enjoys over the re-

mainder of the world in matters of telegraphic commu-
nication.

Sir John Pender was oE humble origin, and the Vale of

Leven, Dunbartshire, Scotland, was the place of his

birth. At the time of his death he was So -years of
age, and during the last 40 years of his life he was
actively engaged in the promotion of ocean telegraphy.

He was educated at the High School, Glasgow, and,
after a successful career in Manchester, he made the ex-

tension of submarine telegraphy his principal study,

and the remarkable growth of the companies over which
he presided shows conclusively his skill and ability in

this direction. On the formation of the first Atlantic
Cable company, Sir John was one of the original con-
tributors toward the expense of the necessary experi-

ments, and as a director of that company he
shared the failures and disappointments which for eight

years baffled all attempts to bring the scheme to a suc-
cessful issue, The snapping of the cable in mid-ocean
during the now historic voyage of the Great Eastern
proved the financial ruin of the Atlantic company.

At this crisis it was found that many of the original

supporters of the enterprise were dead, many more were
utterly discouraged by repeated failures, and there was
little hope of assistance from the outside public, so the

abandonment of the project was imminent. But, for-

tunately, the faith of the sturdy Scotchman and a few
others, like Cyrus W. Field, in its ultimate success re-

mained unshaken. Through their efforts the Anglo-

American Cable company was formed, and negotiations

were opened for a new cable of greater strength and
value than any previous one; but the construction com-

pany, discouraged by previous experiences and unwilling

to lay aside its ordinary business for a speculative un-
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dertaking, refused to proceed without a guarantee. Ac-

cordinglj' Sir John offered his personal guarantee for a

quarter of a million sterling, and the two manufacturing

companies were amalgamated under the name of the

Telegraph Construction cS: Maintenance company, with

Sir John Pender as its head. The subsequent history of

the enterprise is well known. The new cable was suc-

cessfully laid; the old one was recovered, and by com-

mon consent Sir John now became the recognized leader

in this and similar undertakings in England. The system

of eastern telegraphs which, under the names of the East-

honorable one. While he keenly felt that the integrity

of the empire should be left intact, his motto, "Tele-

graphs know no politics," gave him great influence on

both sides of the house and enabled him, beside safe-

guardmg the interests of the companies he represented,

to serve the state, irrespective of party, in many import-

ant ways.

In the course of the cruises which Sir John took in

the interests of the telegraph companies, the rulers of

many of the states which he visited recognized the serv-

ices he had rendered to their subjects from time to

time, by conferring upon him various high orders.

Among the honors so conferred may be mentioned the

Grand Cordon of the Medjidie, the highest decoration

which the sultan can grant to a foreigner, the Knight

Commandership of the St. Savior of Greece, and the

Portuguese orders of the Conception, the Rose and the

Grand Cross of the Royal Military order. Sir John was

also an ofi&cer of the Legion of Honor, this decoration hav-

ing been conferred upon him by the French government

in 1891, in recoguition of his labors in connection

with the establishment and extension of submarine teleg-

raphy.

In recent years Sir John Pender devoted much atten-

tion to the electric lighting of London, being chairman

of the Metropolitan Electric Supply company. He took

a prominent and active interest in technical education in

^^'
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ern and Eastern Extension Telegraph companies, con-

nects England's Asiatic and Australian possessions, and

the cables of the Eastern and associated companies sur-

rounding the great continent of Africa, were constructed

under his direction and mainly through his personal ef-

forts. He became the head of the entire Mediterranean.

Eastern, Australian, South African and Direct African

systems. Concerning his executive ability a biographer

says that Sir John's sound commercial instincts stood

him in good stead as an organizer and administrator.

The courage and support he was ever ready to extend to

inventors and men of science placed at his command all

that was newest and best in apparatus. The companies

which he controlled were models of efficiency and man-

agement, and, while in the highest degree prosperous to

their proprietors, they worthily fulfilled the great mis-

sion they were designed to further. In recognition of

Sir John's services to the empire, her majesty bestowed

npon him in 18S8 a knight commandership of the order

of St. Michael and St. George, and in 1S92 he was pro-

moted to a grand cross of the same order. On the

former occasion Lord Derby, then secretary of state for

the colonies, presided at a complimentary banquet given

in his honor.

The Indian cable was completed in 1S70, when, from

Sir John Pender's house in Arlington street, London,

the Prince of Wales sent messages to the viceroy lord

mayor at Calcutta, receiving replies thereto before he

arose from the table. In 1895, that is, just 25 years

later, a grand dinner was given in Sir John Pender's

honor, at the Imperial Institute, the Prince of Wales

and most of the other princes of the reigning house be-

ing present. In the course of the evening messages

were sent to and congratulatory replies received from

Melbourne. Calcutta, Pekin. Valparaiso. Vancouver and

the Cape of Good Hope—a marvelous tribute to the en-

ergy, tke zeal and the administrative power of Sir John

Pender.

Sir John made a visit to this country in 1B47, and

again in 18S2, after his success in laying his cable sys-

tem. He met with a warm reception from the people

here, and went back to England with cordial feeling to-

ward Americans. His object on his second visit here

was to study the Western Union telegraph system,

which had entered into a contract with the cable com-

pany. He traveled over 900 miles in this country, stop-

ping even at places of sparse population, in order to

ascertain the extent of the system. On his return to

London he reported to the Direct United States Cable

company, and praised the telegraphic system.

Sir John Pender's parliamentary career was a long and

4.
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England. He 'gave annually a medal to be competed

for at the College of Science of Glasgow.

of all sorts; I have studied them like a veritable bot-

anist, and simplified them to bring them to available

forms; but where I have found my most serious impedi-

ment is with the bases and sockets of the lamps.

"In designing graceful flowers it was impossible to re-

serve the necessary space in the center for an ordinary

socket, but the small socket was objectionable to engi-

neers and electricians because of the proximity of the

two poles and the danger of short-circuits.

"I tried to reduce the size of the Edison screw, but

this was objectionable, because of the nearness of wires

leading to it, if I made it small enough. And again,

for outside work the vibrations of the street would

sooner or later run the screw backward and break the

contact.

"What remained for me to do? After trying every-

thing I could find here and abroad, I accomplished an

original socket, which you see in the statuette of 'The

Genius of Electricity.'

"I feel that I have accomplished a perfect success in

producing a need of the hour, of the minute, and have

taken out patents everywhere."

-THE GENIUS OF

Electric Lighting in Spain.

American manufacturers of electrical apparatus might

take to themselves the hint conveyed in British Consul

Smith's recent report to Lord Salisbury on the trade and
commerce of Bilbao for the year 1895: "Electricity is

daily more used in this district. The light is used in

streets, in villages, on the river and in many houses; an

electric tramway has been laid down from Bilbao to

Santurce, and another one is under construction down
the right bank of the river. But I do not notice the

names of British firms on any of the apparatus. None
of it is made in Spain; all has to be imported, so that

there is a fair field for competition. The only thing is,

that Germans have got the start. I should think it well

worth the while of British firms to try whether they can-

not secure part of the business. Even if they cannot

compete in price, it is to be hoped that they can excel in

quality; and I may observe that, as regards price, the

Germans are handicapped by the payment of a heavier

duty. If these remarks meet the eye of electrical plant

manufacturers they will, that is, the more enterprising

ones, unless they are different from other manufactur-

ers, write to ask me for lists of firms to which they may
send their price list, which are made out in English, and

I shall reply that a list of firms will be found in the

Socket 'for Decorative Lamps.

The use of electric lamps for decorative pur-

poses, where the design is for an outside display, is

feasible enough; but when it comes to a case of delicate

combination a serious drawback is met in the clumsy

arrangements for making contacts, which are of such

magnificent proportions as to greatly mar the effect and

restrict the designer.

For instance, in a bit of decorative display for a par-

lor, where a wreath of flowers would be appropriate, the

light of incandescent lamps would well show off the

floral combmation. but the awkward base and the still

more unwieldly socket greatly mar the effect. Think of

a lily, the milky petals^ of^which inclose a brass drum

whence the stamens and-pistils arise, and consider how

much mjre artistic such- a botanical lamp would be if

all the metallic portion could be suppressed.

At the recent exposition of the International Society

of Electricians this matter-was brought prominently to

the front by a manufacturer of bronzes, who felt the

need of some substitute for existing methods of con-

necting lamps so keenly that he has invented a new one.

It is to be regretted tnat it is not explained-in LEnergie

Elcctrique, from which the illustrations are taken. It

will be seen that the lamp proper is suppressed. The

inventor, M. Soleau, says:

"Durirg four or five years I have designed flowers

FIG. 3. SOCKET FOR DECORATIVE LAMPS.—A STRING OF
PEARLS.

Libro dc Bilbao, published by Larranga y Lejarcegui,

Calle de Ledesma, No. 22, Bilbao, who will send it post

free for three shillings; but that it is far the best plan to

send a traveler. The fact is, that the traveler is almost

necessary when it is desired to supersede an article

already in possession, but unfortunately the use of trav-

elers never seems to commend itself to British firms."

Americans believe in personal solicitation of business.

Lord Kelvin will preside at the unveiling of AV. D.

Stevenson's bronze statue of ' "Highland Mary" at

Dunoon, Argyllshire, on August ist. The statue is in-

tended to commemorate the centenary of the death of

Robert Burns.
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The Western Electrician's first special electric

ght convention number {dated May 9th) contained

7,576 square inches of advertising. For the same week

the Electrical IVorld contained 7,326, the Elect7-ical

Engineer 3,687 and the ElccLviccil Revicxu 3,375

square inches of advertising.

The Western Electrician's advertising, therefore, ex-

ceeded that of the Electrical IVorld by S50 inches,

that of the Engineer by 3,889 inches and that of the

Rcvietv by 4,1^01 inches. It exceeded the combined

advertising of the Rcviezv and Engineer by 514
inches.

The steady advancement of special convention adver-

tising in the Western Electrician can be shown by a

little table well worthy of attention:

Issue,
Number of
Advertising

Pages.

Total
Number of

Pages.

Square Indies
of Paid Ad-
vertising
Matter.

March 3, 189.1

February 23. 1895.

May 9, 1S96

40

72

56
68
88

4.145

5.593
7.576

These figure:; are carefully and accurately compiled.

They illustrate more forcibly than words a steady and

vigorous growth during the hard times. It is to be re-

membered, also, that, in computing the square inches

of advertising, all announcements of the Western

Electrician or the Electrician Publishing company are

rigorously excluded, so that the result shows net, bona

fide, paid advertising. The figures show a growth of

2,000 square inches in a year. They are eloquent and

may be left to speak for themselves.

Practical men engaged in commercial lighting should

carefully read Mr. Desmond's contribution on "Volt-

meters and Potential Indicators," which is presented in

another column. The writer points out the necessity of

sensitive indicators; he speaks of automatic regulators,

the cause of variation of current and its effect upon the

operation of the arc lamp, and he calls attention to the

fact that to operate lamps at a lower efficiency than that

for which they were designed is positively detrimental

to the plant. The principal secret of success in the

operation of an arc lighting plant, he contends, is in

caring for the respective parts of the lamp, keeping

them clean and in good working order. The paper is

timely, and especially appropriate in view of the meet-

ing of the Northwestern association this week. We
have no doubt that the members of that organization

and other practical men throughout the country will ap-

preciate the suggestions and conclusions contained in it,

as they are the result of considerable experience and

observation.

One by one the men who were identified with the

early development of ocean telegraphy are passing away.

The latest conspicuous figure to join the silent array is

Sir John Pender, one of the men who made ocean teleg-

raphy an accomplished fact. He died at London on

Tuesday. July 7th, from a stroke of paralysis. A pre-

vious stroke in January last had compelled him to resign

his seat in parliament, which he had held for nearly a

quarter of a century. A biographical sketch of this

great Scotchman, who rose from humble station, is pre-

sented elsewhere in this issue. Forty years ago he be-

came interested in ocean telegraphy, being one of the

original subscribers to form the first company. The
failure of the first attempt did not deter the promoters

from going ahead, and even when that was repeated

some of them were not discouraged. A third failure

would have dismayed a less persistent man, but Pender

believed implicitly in the scheme, and its ultimate suc-

cess proved the wisdom of his course. He organized

the Anglo-American company, and gave his personal

giiarantee for a million and a quarter dollars to the

Gutta Percha company to go into the scheme. He be-

came the executive of the new company, which success-

fully laid its cable and recovered the old one. Not con-

tent with this, the promoter proceeded to girdle the sub-

marine world until he became the center of a radiating

system of cable telegraphy. Until he was incapacitated

for active work he remained practically the head of the

administration of the companies established by him. He
was knighted before he reached middle age and has re-

ceived many other honois from foreign nations. Sir

John Pender was a splendid type of sturdy Scotchmen

who persist in the face of great obstacles and whose

best efforts are only brought out at critical times. His

public career was intimately associated with the history

of ocean telegraphy, like that of Cyrus W. Field in this

country.

Central station managers realize the necessity of

co-operation in the matter of opposing municipal owner-

ship, and some of the manufacturing companies have

come to the conclusion that their interests lie with the

central station men. Complaint has been made that

many manufacturing companies and independent engi-

neers have made a practice of late of visiting small

towns that could not support more uian one lighting

plant, for the purpose of encouraging the city council to

establish a municipal system and thus deprive the ex-

isting company in many cases of the chief source of

revenue. This has been done in several instances, it is

claimed, in Michigan, Wisconsin and other states

throughout the Northwest, and similar practices have

recently been reported near Chicago. The Northwest-

ern Electrical association will be called upon, in all

probability, to take action upon this matter. It is a

subject that rightly comes within the scope of the or-

ganization, and the facts collected by the members should

be thoroughly investigated and placed on record. It is

also suggested that an organized system be estab-

lished to prepare statistics showing the cost of oper-

ation of municipal plants throughout the country,

in order that the fallacies of the advocates of this idea

may be fully exposed. Several interesting specimens

of this kind will be forthcoming at the Marinette con-
vention. One of these shows the condition of affairs at

Madison, Ind., where the council is trying to dispose of

the city plant after finding it an unprofitable investment.

The city in this case purchased an electric light plant a

few years ago, paying $25,000 for it. It has been oper-

ated by politicians and has cost so much to run that it

has been determined to sell it to a commercial company
composed of local capitalists. The terms which were
agreed upon fix the price at S6,ooo, payable $3, 000 the

first year and S3. 000 the second year in service, the pur-
chaser receiving with the property a contract for street

lighting for 10 years, also a franchise for commercial
lighting for 30 years. The gentleman who furnished

these facts alludes to them as "aoother splendid exam-
ple of municipal ownership and control." It is prob-

able that central station managers will find it necessary

to insist upon having their interests respected by the

manufacturing companies, and it is to be hoped that the

latter will realize the folly of encouraging socialistic ten-

dencies among municipalties, especially where there is

already an established plant furnishing satisfactory

service at reasonable figures.

Not more than 15,000 persons could be admitted at

any one time to the Chicago Coliseum last week, yet the

proceedings of the national Democratic convention were
closely followed and every step noted by many millions

in every part of the civilized world. As a matter of fact

very few of those assembled in the convention hall had
any intelligent idea of what was being done before them.

They could not hear the speakers, and many, from
their distant location in the hall, were unable to

identify the most prominent men in the factions. The
interest in the convention was intense, as was shown
by the throngs about the bulletin boards. Few political-

events in the history of this country have attracted so

much attention and been so closely followed throughout

the entire civilized world as the proceedings of last

week's convention. In this city and New York, in San
Francisco and Boston, in the mining camps of the West
and the money centers of the East, in London and
Paris and every other community reached by the tele-

graph, anxious millions awaited news of the conflict that

was being waged in Chicago, the result of which, it was

felt, would affect the entire commercial world. The
prompt service of the telegraph companies kept the peo-

ple informed of the movements at the point of action.

Bulletins, announcing the successive steps of the con-

vention, giving synopses of speeches, noting incidents of

interests that had a bearing upon the question under
consideration or showed the tendency of the delegates,

were flashed at one-minute intervals from theconvention

hall to the expectant throngs outside. The details of the

arrangements for this service will be found in an article

which forms the leading feature of this issue. The facts

and data are authentic and are furnished by the gentle-

men in charge of these departments. This article forms

an important chapter in the history of the development of

telegraphy in this country. Nothing could better illus-

trate the growth of this branch of the industry than a com-
parison of the work done by the telegraph companies at

the great national conventions this year with the serv-

ice at former meetings. It is worthy of note that one
of the first uses to which the telegraph was put in this

country was conveying news to Washington of the po-

litical convention that nominated Polk at Baltimore in

1844. It was at this time that Morse and Vail were oper-

ating the experimental line between Washington and
Baltimore. Silas Wright, then a United States Senator,

had been selected as the candidate for the vice-presidency

on the same ticket with Polk, and Mr, Vail immediately

telegraphed the news to Professor Morse at Washington,

who communicated the information to Senator Wright.

The latter sent a telegram to the convention declining

the nomination. When the presiding officer read the dis-

patch, the convention refused to believe the news and
an adjournment was taken to enable a committee to visit

Washington and confer with Mr. Wright. The result

was a confirmation of the report, and this led to a con-
ference by wire between Mr. Wright at Washington and
the convention at Baltimore. This incident did much
to bring the telegraph into prominence and advance the
plans of the promoters beyond their most sanguine ex-
pectations. This event may be said to have been the
first "bulletin" service of the telegraph. It was not as
extensive or thorough as that furnished in connection
with last week's meeting at the Chicago Coliseum, but
it probably created as great a sensation at the Baltimore
convention as did anything that transpired at the Chi-
cago meeting.
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An Interesting Relic.

C. C. Haskins of Chicago has in his possession a rare

French book, which bears the title "Essai Sur L'Elec-

tricite Atmospherique. et son Influence dans las Phen-

omeaes Meteorologiques, par M. L'Abbe Hervieu,'

etc., published in Paris, in 1S35. The work is the

property of Mr. Haskins" brother, C. H. Haskins of

Buffalo, and .was formerly part of the library of the

father of these gentlemen, R. W. Haskins of Buffalo.

The book contains a number of notations in the hand-

writing of the original owner, one of which, dated 1S36,

criticizes the statement that Herchel had demonstrated

the existence of active volcanoes in the moon. This, in

pencil on the margin of page 133, is in these words:

"This theory of volcanoes in the moon is mostly given

up, at this day, 1836, so far as to their having been seen

—though they may exist there, and probably do, and

send us our meteoric stones, J^cr/iaps.'"

The date of the reading of the volume is thus fixed as

1836. which fact bears upon another interesting item.

In the introduction the author describes the repulsive

-» les enviroDS qDeI<jne8 corpi ,'^MBUI._^ll«i rarlesqnelsil pnisse lancer r^- *Wm
iectrteUii''qtte ia t5le puise snr le condoc- ^33
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AX INTERESTING RELIC.

action of electrical discharge from the re-curved points

of a balanced horizontal wire attached to a static ma-

chine. This sentence is marked in pencil ; "Le

mouvement de rotation est egalement produit par lelec-

tricite, de la maniere suirante." ["Rotary motion is also

produced by electricity, in the following manner."] On
the same page, in pencil also, the reader had drawn the

re-curved wire. On the opposite page, evidently the result

of reasoning, and of an endeavor to develop motion in

a more positive manaer, a remarkable pencil sketch was

made, a photographic reproduction of which slightly

reduced is herewith presented. The sketch represents

a battery cell, a wire leading to a coil surrounding a

horse-shoe magnet, inclosing a fair representation of a

drum armature, with gearing on the axle, and a wheel

of larger dimensions, meshing into this.

If that was not a motor, what was it?

American Trade Extension in Austria.

A recent commercial writer makes the following state-

ment of possible trade extension in Austria-Hungary;

The efforts of United States manufacturers and mer-

chants to secure a market in Austria-Hungary for their

goods would bs greatly aided by the co-operation and

counsel of commercial bodies. It is waste of time and

money for the manufacturers of this country to send out

circulars and catalogues in English, as such literature is

simply thrown in the waste-basket. The European peo-

ple'do not rely upon advertisements relative to some-

thing they have never seen or of which they know noth-

ing. They want something that they can see and handle.

If our firms persist in sending such printed matter, it

should be in either the Hungarian or the German lan-

guage.
The European system is entirely different from ours.

European merchants either open branch houses for the

introduction of their goods or they send their goods on

consignment to responsible firms or persons already es-

tablished in Austria-Hungary, and have their ef&cient

drummers, who come in hordes as regularly as clock-

work and invest every hamlet.

The general imports of machines, iron and metal

goods and other articles of machinery was in 1S95.

valued at 527,540,000, of which the United States only

sent 5243,000 worth, which shows that the United States

took the least trouble to introduce its goods, although

the latter command the confidence of the public to a

greater degree than either the Germans or the English.

In the electric line there is a great deal to be done

yet: there are important water powers which could be

utilized for electrical purposes. Although the first and

safest underground trolley system was put in successful

operation in Budapest (electricity being, comparatively,

more generally used there than in any other country).

yet the dynamos, machines and other electrical supplies

are partly imported from England and Germany, there

being only one firm in Budapest manufacturing these

articles, for which they charge enormous prices, though

the goods are as clumsy as possible.

A ready market would be found in Austria-Hungary

for electric supplies and all kinds of electric machines,

especially those of the latest invention, power trans-

mitting machines, electric elevators, etc.

It is to be hoped that our manufacturers will recog-

nize the fact that they have an opportunity to control

the Austrian market in this line of goods. Of one thing

American exporters may be assured—that no great por-

tion of Austria-Hungary's trade will come to them of its

own accord. They must go after the trade themselves,

and they must wage an earnest commercial war to con-

quer new business territory. The field is an enormous
one. Why should not American exporters cultivate it?

Cable-laying on the Amazon River.

^

Bv Alex.ander Siemens, M. I. C. E., M, I. E. E.

When it had been decided to connect Belem, the cap-

ital of the state of Para, by means of a subfluvial cable

with Manaos, the capital of the state of Amazonas, a

preliminary journey became necessary, during which
landing places at the various intermediate stations had
to be selected. As no reliable charts exist, some reaches

of the river had to be explored, and various other details

ascertained in order to facilitate the laying of the cable.

This preliminary survey took place in October of last

year during the hottest season, when the river was at its

lowest, while the cable was laid during January and Feb-
ruary this year, when the rainy season had commenced
and the river was rising. The difference in temperature

between the two journeys was on the average not more
than about 5'i degrees C. (10 degrees F.), but a great

advantage during the laying was the almost continuous

presence of clouds, which mitigated the fierce heat of the

sun and kept the temperature at a very pleasant level.

The fluctuations in the air temperature are mostly indi-

cating the absence of presence of clouds, but the water

temperatur.e remained perfectly constant during the

whole time that the ship spent on the upper reaches of

the river. The proximity of the sea lowers the temper-

ature only to a small extent. A glance at the map of

South America explains without much comment how im-

mense the volume of water must be which is collected

from an area measuring more than 2,500,000 square

miles, for the most part covered with dense forests; and
it follows that the temperature of such a body of water

cannot be seriously affected by the daily variations of

temperature. It is extremely difficult to realize the true

proportions of this river, but the comparative table,

T.4BLE SHOWING DIMENSIONS OF PRINCIPAL RIVERS.

Mississippi (r'..

La Plata
St. Lawrence.

.

Nile
Volga
Danube
Rhine
Thames
Amazon (5]

Length

statute
miles.

2,616

2,400
2,200

3.370
2.325

1.735
Sio
210

Watershed.
Square

1,285,300 (6)

994,900 6}

565,200 (61

1,293.050 (6]

592.300 (6)

320.300 (6)

32.600 (6)

6.010

2,229,900 (6}

Average
discharge,
cubic feet

per second.

675.000
700,000?

1,000,000 [yf:

61,500
384,000 (2]

205,900

2,220 (4)

2,400.000

Length of
navigable
waters, in
miles.

(i) To source of Missouri 4.300 miles.

.!2) At Saratoff.
i'3) Exclusive of tributaries.

(4) At TedHington.
(5) To source of Apurimac 3.415 miles.

(6) .-According to Dr. John Murray.

(7) According to Darby, the American hydrographer.

Area of Great Britain and Ireland 120,626

Area of British India 1,560,160

Area of Brazil 3,219,000

Area of Europe 3,790,000

in which the dimensions of the principal rivers of the

various continents are contrasted with those of the Ama-
zon, will help to show the importance of this great sys-

tem of natural waterways. With several other large riv-

ers, the Amazon shares the fate that its name changes

several times during its long course, and that at various

times different affluents have been considered to be the

true source of the main stream. Most geographers,

however, regard the Marafion as the principal river, a

branch of which, called Tunguragua, rises in Lake Lau-

ricocha. in Peru, in 10 degrees 30 minutes south lati-

tude and y(^ degrees 10 minules west longitude; although

the Ucayale, where it unites with the Maranon at Nauta

{4 degrees south latitude, 73 degrees west longitude), is

quite as important as the Maranon. If the greatest dis-

tance from the mouth is to decide the question, then the

source of the Apurimac, an affluent of the Ucayale, can

lay claim to being the origin of the Amazon, rising in

Peru in 16 degrees south latitude and 72 degrees \vest

longitude. From the Lake Lauricocha the main direc-

tion of the Tunguragua and the Maranon is to the north-

northwest until the river turns eastward, and shortly af-

ter passing Jaen breaks through the Andes, entering the

plains of the Amazon valley by the Falls of Manseriche a

short distance west of Borja. Its further course is a little

north of east until it pours its yellow waters into, the At-

lantic under the equator between the Cabo do Norte and

the Cabo Maguari. which are 15S miles apart. This

distance is just about ^qual to the distance from Lands

End to Cape Clear in Ireland, or from Brighton to Fal-

mouth. Even west of the island of Caviana, which lies in

the mouth of the river, together with the island of Mex-

iana and several smaller ones, the width of the main

stream is over 50 miles, equal to the distance from Port-

land Bill to the Cap de la Hague. The part of the

Amazon flowing north of the island of Marajo may
therefore be compared in width to the Channel, but in

depth and volume of water it far surpasses it. It is a

disputed question whether the water flowing south of

Marajo. commonly called the Para river, should be con-

sidered as part of the Amazon or not. A ne'work of

natural canals, "the narrows," connects the two water-

ways west of Marajo, but the influence of the tide makes

I. Read before the Royal Institution of Great Britain.

it difficult to decide whether part of the water of the
Amazon finds its way south of Marajo or not. Along
the whole course of the Amazon, commencing at the
foot of the Andes, a similar network of islands and
canals is formed on both sides of the river, as the whole
country is almost level, and is consequently inundated
during the rainy season for hundreds of miles by the
rivers flowing through it. The most notable exception
to this general state of things occurs at Obidos, where
the whole volume of water is compressed into one chan-
nel a little over a mile wide, and said to be about 40
fathoms in average depth. A sounding taken opposite
Obidos, about a third of the distance across the river,

showed a depth of 5S fathoms, measured by a steel wire
and Sir William Thomson's sounding machine. As the
current of the river averages three knots in the main
channel, it is not easy to take soundings by an ordinary
lead-line, and even with the steel wire an extra heavy
weight (33 pounds) has to be employed, or the results

are not reliable. Besides the wire-sounding machine,
a submarine sentinel was used on the preliminary voyage
wherever serious doubts existed about a channel through
which the cable was to be laid. This apparatus consists

of a small winch, from which a wire leads into the water
and drags at a short distance behind a piece of wood,
shaped like an angle iron, in a nearly upright position.

The wire is not attached directly to the piece of wood.
but to a string, kite fashion, and the wood is fitted with
an iron foot, which, on coming in contact with the bot-

tom of the water, releases one end of the kite string, so

that the wood remains attached to the winch wire with
one end only. The consequence is that the strain on
the wire is suddenly reduced to a very small amount,
and the piece of wood appears on the surface of the

river. It depends on the quantity of wire paid out
how deep the kite or the sentinel floats, and its action is

quite reliable, so that it is unnecessary to take soundings
by the line or by wire while the sentinel is being dragged
by the ship. Usually the sentinel was set at five fathoms.

and when it struck a bar the ship was stopped, and a

series of soundings taken to ascertain the exact depth
of water and the extent of the shallow place. A further

difficulty in sounding originated from the soft nature
of the soil, which, for the greater part of the Amazon
valley, is alluvial clay, and allows the lead to sink into

it for several feet. In the narrows there appears, how-
ever, a bank of hard clay, called tabating-a, which un-
fortunately blocks nearly all the branches of the narrows
andcreates bars all along the course of the Tajipuru.

the main westerly waterway connecting to the Gurupa
branch of the main river. Occasionally the same
hard clay forms shallows in the main river, but as

a rule the section of all the channels resembles the capi-

tal letter U—/. e,, the sides are very steep and the bat-

tora flat. In this respect, as in many others, the Ama-
zon differs entirely from the Indian rivers, which build

up their beds above the surrounding country, occa-

sionally breaking through thiir natural banks and seek-

ing a new bed. The Amazon, on the other hand, car-

ries with it only the light clay sediment which forms the

soil of the whole valley, and the inducement for the

main stream to alter its course is, therefore, very small,

CABLE-LAYING ON THE AMAZON RIVER. THE CABLE SHIP

FARADAY.

and long straight reaches are the result. Under these

circumstances the largest vessels can ascend the river

nearly to the foot of the Andes, but the constantly chang-

ing sandbanks at the mouth of the Amazon proper make
this approach of the river dangerous, and the state of

Para is, for obvious reasons, not over-anxious to have the

deep channels properly buoyed and surveyed. This
forces all the shipping to enter the Para river and to

pass the narrows if the Ama2on is the goal of the jour-

ney. In doing the latter the choice for large ships lies

between one of the channels (called furos) with a bar
where it joins the Tajipuru and a. furo, the Macajubira,

which has plenty of water, but which winds about in

such a serpentine fashion that only ships with twin

screws can pass it unassisted. These difficulties are.

however, much diminished during the rainy season,

when the river rises to such an extent as to drive all the

inhabitants of its banks into the towns which have be^n
built wherever a natural eminence secured the inhabit-

ants against the flood. Near the mouth the differ-

ence is naturally not so great as higher up, where the

influence of the tide is felt less, but at Manaos the dif-

ference in level between low river and high river exceeds

40 feet.

With all rivers carrying sediment, the Amazon shares

the peculiarity that its immediate banks are higher than

the country lying behind them, and thus we have in the

rainy season the spectacle of the main river flowing be-

tween two banks covered with dense forest and immense
lakes stretching out on either side of these banks. These
do not entirely dry up during the remainder of the year

so that the whole of the Amazon valley really forms
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huge swamp covered with a most luxuriant forest, which
below Manaos narrows to a broad belt close to the main
river with prairies, called campos, at the back of the

forest stretching out to the hills, where the forest recom-

mences. In such a country no land communication of

any sort can be attempted, as the tropical vegetation and

the annual inundations of the rivers destroy everything

that man places in the way of the natural forces. By
water, on the other hand, the intercourse between all

habitable parts of the country is easy and expeditious

since steamers have been introduced in the year 1853.

At that time the journey from Belem to Manaos was
shortened from 40 days to eight days, and at present the

ocean-going steamers, which do not call at the interme-

diate places, accomplish the distance in three days. Be-

lem, the capital of the state of Para, lies on a branch of

the Para river, called Guajara, which unfortunately does

not share the characteristic shape of the Amazon and the

furos, but forms a rather shallow basin in front of the

town. The general aspect of the town, but for the pres-

ence of palm trees, does not differ much from that of a

European seaport. Even the clothing of a good many
inhabitants seems better adapted to a colder climate; it

is only the airy costume of the ladies, and still more the

absence of any costume on the children, that betrays

the tropical climate. The harbor of Para is very

full of shipping, and the general build of the steamers

is well adapted to navigate the broad water-way

of the main river as well as the smaller and shal-

lower affluents, which become more and more inhabited

from year to year. As the cable steamer could not ap-

proach close enough to Para, the shore ends were laid

with the help of a barge and a tug without anything oc-

curring that need be mentioned. By the same means
the sections from Para to Pinheiro, and from there to

Mosqueiro, were laid, the large steamer laying the sec-

tion to Soure across the Para river. These three places

are much resorted to by the inhabitants of Para for their

healthy situation, and because they imagine that salt

water reaches at least Soure. The forest encircles all

the houses, but the proximity of the sea and the breeze

blowing regularly every afternoon make all these places

extremely comfortable. At Soure the steamship Fara-

day was anchored at a convenient distance from the

shore, so that the shore end might be landed direct from

the ship, and as long as the tide was rising this plan ap-

peared excellent. By the receding tide, however, a whirl-

pool was formed with the ship lying right across the cen-

ter, and when it had been turned 17 times in one hour

the captain was tired of it and moved the ship to a safer

anchorage. Another branch of the cable was laid from

Para to Cameta, on the river Tocantins, which is 1,200

miles long, but unfortunately has some rapids not far

from Cameta. which cut ofi" the navigable upper portion

of the river from direct communication with the general

Amazon system. Cametd boasts of a fine old church

and a number of two-storied buildings, indicating the

prosperous state of the township.

The first station on the main cable is Breves, the cen-

ter of the rubber trade of the islands of the lower Ama-
zon, situate in the center of "the narrows." Between
Para and Breves there is only one shallow passage, near

the light-house of Gujabal, and the pilot managed to run

the ship aground there. Luckily it was low tide, and
with the rising tide the ship could be turned. At Breves

the ship was anchored close to the shore, and its stern

secured to a tree by a rope so that the tide could not

cause it to swing. Under these circumstances the land-

ing of the shore ends was an easy matter and soon fin-

ished. The ship then resumed its way into the narrow
fiiros, and the night did not put a stop to its progress,

as the outlines of the forest were clearly visible against

the sky and the water everywhere more than seven fath-

oms deep. While the speed of the ship was kept at about

six knots, the pilot ordered the quartermaster to put the

helm a-starboard, as he wished to increase the distance

between ship and shore. The quartermaster was, how-
ever, confused, and put the helm hard-a-port, with the

result that the bows went into the forest until the

branches of the trees touched the foreyard. To appre-

ciate the situation, it should be mentioned that the fore-

mast stands 74 feet abaft the bows, and that the fore-

yard is 69 feet above the water level. Luckily, the soft

ground, the elasticity of the forest trees, and the steep-

ness of the banks rendered this accident quite harmless,

and on reversing the engines the ship at once came off,

so that the laying could be resumed. Not far from this

spot the Aluria furo branches off, through which the

cable had to be laid, but which was impassable for the

steamship Faraday on account of a two-fathom bar

at the Tajipuru end of they'/zro. As a splice had to be

made with some cable on a barge from which it was to

be paid out through the ./Vturia //(To, the Faraday had
to be anchored, and the right-hand shore was approached

so as to leave room for the ship to swing round when the

tide turned. At the critical moment when the anchor
was to be lowered, somebody blundered, and turned the

electric light out. leaving the anchor winch and its sur-

roundings in darkness. By the time this mistake had
been rectified the ship was dangerously near the shore,

and even the anchor could not sufficiently check its ad-

vance, so that it ran again ashore, stopping within about
five feet of a house, much to the alarm of tlie inhabit-

ants. This maneuver fixed the ship in a most convenient

position, so that it was left there until the splice had been
finished and the tug Cochrane, with the barge, had
started layint-j the cable in the k\.\\x\7s.furo. Again there

was no difficulty in backing the ship off the bank, but

the furo proved to be too narrow to turn the ship, which
had to return to Hrevcs, or ratlicr a few miles beyond to

the mouth of the Hoiuassu, in order to enter the /*wro

fffaudc and the Tajipuru in a roundabout way. As the

ship was drawing over 24 feet, and the bar at the end of

the Boiuassu had only 23 feel of water at high tide, the

result was easily foreseen, but the ship remained on the
bar for nine days, by which time suflScient cable had
been transferred to the barge and to the steamship Mal-
\-ern to enable the ship to continue her journey. JDuring
this enforced sojourn in the midst of the most wonderful
combination of islands and rivers, the two naturalists

which the British Museum authorities had kindly sent
with the expedition took full advantage of the oppor-
tunity to explore the locality in all directions.

Unfortunately, the time is too short to give many de-
tails of the intermediate stations, but their general aspect
is very similar, and nothing noteworthy occurred at

most of them. Commencing at the mouth of the river,

the first station is Chaves, and the second Macapa; to

these two places a branch is laid from Gurupa. The
Faraday had the distinction of being the first European
steamer which has navigated the Amazon river below the
mouth of the Tajipuru; in fact, neither the pilots nor the
inhabitants knew of any foreign ship that had ever
touched at these ports. In Gurupa, the second station

of the main line, the inhabitants expressed their joy at

being put in communication with the rest of the world
by actively helping in the lauding of the first shore end.
A young lady in white, niece of the mayor, borrowed a
handkerchief from one of our engineers, daintily laid

hold of the end of the cable, and triumphantly carried it

into the station. Here a ball was started, and the happy
couples waltzed round the cable-end to show their ap-
preciation, Meantime, the tug began pulling on the

barge from which the cable was to be paid out, and just

as these vessels began to feel the current, which runs
rather strong there, something jammed, the cable would
not run out, and the tug could not hold the barge against

the current. Barge, tug, and cable drifted down stream,
the end gradually disappearing out of the station. This
contrelcmps luckily did not disturb the dancers, who
continued their rejoicings until the end had been brought
back. Monte Alegre lies on

3.
furo which, unfortunately,

has a shallow bar at its mouth, so that the cable had to

be laid in and out by the barge and tug. This furo is

swarmed with "botos," a species of dolphin much coveted
by the naturalists, but the natives do not try to catch

them because they are neither good for food nor useful

in other ways; besides they are remarkably shy and
strong. From there the cable is laid to Santarera. at

the mouth of the Tapajos. which presents a strong con-

trast to the Amazon on account of its clear waters and
tranquil flow. This river is 1,200 miles long, and is

formed by the union of the Arinos and Juruena, rising

14 degrees 42 minutes south latitude and 60 degrees 43
minutes west longitude, in the so-called ag-uas z'crten-

tfs (the turning waters) close to the sources of some of

the affluents of the Paraguay river. In the rainy season

all these waters mix, and it is possible to pass in a boat

from the mouth of the Rio de la Plata in 35 degrees
south latitude to the mouth of the Orinoco in 10 degrees

north latitude by way of the Paraguay, the Tapajos, the

Amazon, the Rio Negro and the Cassequiare, which
forms a connecting link between the Amazon system and
the Orinoco. From Santarem a branch cable is laid to

Alemquer, and Obidos, the next station of the main line,

is the last point touched in the state of Para.

It would not be right to leave unnoticed the rubber-

gathering industry, which is at once the wealth and the

bane of this part of the world. The implements in use

are of the most primitive kind, but the average earnings

can easily be /3 per day during the dry season, and the

facility of earning so much money with little exerti'on

makes the inhabitants unwilling to engage in more ardu-

ous labor.

There are two stations in the state of Amazonas—
Parentins, formerly called Villa Bella da Imperatriz and
Itacoatiara, formerly Serpa. Just before reaching the

former station the Serra de Parentins is passed, which
forms the boundary bet.ween the two states. At Paren-
tins the river makes a sudden bend, and the resulting

eddy-current greatly impeded the work; at Itacoatiara,

on the other hand, the bow of the ship was run ashore

and the end of the cable landed direct from the ship.

No words can describe the luxuriance of the vegetation

met with, everywhere on the journey better than has

been done to perfection in the classical works of Bates

and Wallace. Everything they have said in this respect

remains as true as it was 40 years ago, and hardly any-

thing new can be added to their description of the

general features of the Amazon valley, but the town of

Manaos has completely changed its character since it

was made the capital of that region in 1853. A town
quite European in its features has arisen in the midst of

the forests, and to the benefits of rapid transport, to

which it has owed so much, there is now added the

characteristic lever of modern progress, the annihilator

of space and time—electrical communication.

COMMUNICATION.
Intelligent Discrimination.

7'o Uu: Editor of' the Westijun Electuician;

Without wishing to encroach on your time, the writer

would like to remark on the general excellence of the

article in the issue of July -ilh, on thti electrical organ at

the New York Stale Industrial School.

It is refreshing to read in a leading electrical journal

such an intelligent description of an apparatus which does
not ordinarily come within (he scope of its pages, partic-

ularly after reading a recent notice in a prominent New
York electrical paper of a "one-half manual organ," and
a recollection of reading about some "swell shutters

operated by stop-handles controlling tremuiants."

II. S. NoKRIIi.

New York, July 7, 189G.

Disk Lamp-cord Adjuster.

The ingenious device herewith illustrated is brought

out by the Western Electric company to adjust the

length of cord holding a pendant incandescent lamp. It

is round, scarce 2^4 inches in diameter; it is l^at, a thick-

ness of but little more than a quarter of an inch. It is in

shape like a spool of small height and large diameter;

it is hollow, and in its inside is a well-tempered spiral

spring. A wire twisted into a peculiar shape fastens

this little device to a lamp cord. In the spool-like groove

is wound a cord which passes through the loop, extend-

ing from the side wire. To use the device, fasten it to

the lamp cord; pull this cord out the entire length; this

winds up the spring; and while the cord is extended,

fasten it to the lamp cord. It is then possible to raise

the lamp to any desired height; it will stay there until

changed.

Magnetic Fatigue.'

By Ed. C. DeSegundo.

The recent papers on "Magnetic Testing of Iron
and Steel," by Prof. Ewing. and "Magnetic Data of Iron
and Steel," by Field Parshall, read at the Institution

of Civil Engineers, deal with the subject of magnetism
from a commercial point of view in a most useful man-
ner, in a manner which appeals very strongly to the
engineering mind.
The reading of these papers at the Institution of Civil

Engineers immediately after the most able James For-
rest lecture delivered by Dr. Kennedy, cannot fail to

DISK LAMP-CORD ADJUSTER.

be considered peculiarly apropos, inasmuch as the
labors of these gentlemen in collecting, classifying and
tabulating so many experimental results obtained in

exactly the spirit and in the directions which were
referred to in Dr. Kennedy's lecture as of paramount
importance to the advance of engineering science, may
be considered an undesigned tribute to the truth and
justice of the conclusions arrived at by Dr. Kennedy,
who may justly be said to be the pioneer of exact
engineering experimental science.

A very important matter, from a practical point of
view, was dealt with during the discussion by Dr.
Fleming and Prof. Ayrton, namely, the peculiar char-
acteristic possessed by iron to deteriorate magnetically,
if one might use the expression, under the influence of
long continued reversals of magnetism such as occur,
for instance, in the core of a transformer. Everyone
is fully alive to the very great importance of trans-
formation, particularly in dealing with electric lighter
power transmission problems involving supply in a
scattered area or at points a very long distance away
from the source of energy, and therefore this effect,

which perhaps might be called "magnetic fatigue,"'

is one which, it is easily recognized, would have a great
influence indeed upon the economical aspect of the
methods adopted in the solution of the above-suggested
problems.
The analogy between the experiments of Wohler on

the influence of continued variations of stress upon the
ultimate strength of various metals and the magnetic
"sticktion" in the iron of a transformer core after some
years of service is interesting.

Wohler showed that variations of stress, of which the
higher limit was only a little in excess of that corre-

ponding to a well-defined elastic limit in the materials
under experiment, brought about fracture or rupture if

I. honAon Electrical Review.
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only repeated long enough, but that if the variations,

though perhaps changing from tension to compression,

were well within the elastic limit, the material would
suffer no degradation even after many millions of alter-

nations of stress.

. In the case of a transformer core, however, the effect

of the deterioration is not similar; the material be-

comes more sluggish in its response to the inductive in-

fluence; it loses magnetic elasticity, and its magnetic

inertia, so as to speak, is increased, but it is analogous

in that by long continued reversals of magnetism,

even as by long continued reversals of mechanical stress,

the material becomes less efficient for the purposes for

which it was intended.

After all there is nothing surprising in this increase of

hysteresis loss with time. Clearly the natural condition

of iron is unraagnetized. and it is common experience

that any interference with nature is not indulged in

with impunity.
It will be remembered how Wohler's results when

first published completely modified our preconceived

ideas and principles underlying the design of such struc-

tures, as, from the nature of the load they are intended

to bear, may be subjected to rapid alternations of stress,

either between the limits of low and high positive value,

or between negative and positive limits. The line of ex-

perimental research suggested by Wohler has by no

means yet been followed to its extreme limit, not for the

lack of enthusiastic and willing workers, but because of

necessity such experiments must spread over a very con-

siderable period of time, and although we know enough

at present of the fatigue of metals to prevent a serious

blunder in design, it cannot be safely said that experi-

ments have gone so far as even to be within measurable

distance of exhausting the field of research.

Analogy does not constitute logic nor yet legitimate

argument, but it cannot be denied that analogy is ex-

tremely fascinating, in that it is so highly suggestive. In

this particular connection we have two analogous phe-

nomena which appear to arise from analogous causes.

They are certainly brought about by analogous treat-

ment. May we not, then, hazard the view that the

analogy may be continued so far as to suggest for us

that there is a limit to the value of "B," corresponding

to the limit of elasticity in materials of construction be-

tween which alternations of induction, however rapid

and however long continued, would not bring about the

molecular change, or whatever it may be in the struct-

ure of the material, which causes this disinclination on

the part of the material to respond to the influence of

magnetic lines of force?

It would certainly seem that Professor Ayrton's terse

remarks in the discussion on the papers above alluded

to were pregnant with a meaning which perhaps did not

appeal to the whole of the audience who heard him,

and it may be said, with much justification, that further

time and energy spent in the determination of the hys-

teresis loss in various different samples of iron are cer-

tainly of little value in arriving at the best material for

transformer cores, as long as the laws governing the

time value of "magnetic fatigue" are not known.

It is by no means unlikely that the more permeable

specimens may be the very first to show a marked mag-

netic fatigue.

It would not be difficult to design and carry out a

series of systematic experiments designed to reveal

the existence of such laws (if they do exist), and with

the facilities at our disposal in the numerous effi-

ciently equipped electric laboratories which now exist

in many parts of the country, it would be an interesting

and instructive task, the results of which would be of

untold value to the engineer.

Telephone News from the Northwest.

IFrom the Minneapolis correspondent of the Westekn Elec-

trician.]

The Wood County Telephone company has completed

its plant at Grand Rapids and Centralia, Wis. In the

latter place the company hns 105 instruments in opera-

tion. A large number of Bell instruments were ordered

out, and when the company was rather slow in comply-

ing some of the subscribers took them down and deliv-

ered them to the company's office.

The Northwestern Telephone Exchange company has

built its southern Minnesota line as far as Adrian, Minn.

The proposed telephone line between Delano and

Watertown. Minn., is assured, the latter place agreeing

to take two-thirds of the stock and Delano the remain-

der. An extension is proposed from Delano to Buffalo.

The Nebraska Telephone company is arranging to ex-

tend its line from Avoca, la., to Hancock, Oakland, Car-

son and Macedonia.

Detroit. Minn.. wiW be connected with Cormorant by

telephone at once, a sufficient guarantee having been

raised by the latter town to secure the extension.

The District Court has decided in favor of the tele-

phone company in the case of A. J.
Busch against the

Northwestern Telephone Exchange company at Man-

kato, Minn. Busch sued to have a telephone pole removed

f-om in front of his house, claiming it exposed him to

danger from fire, obstructed his view, prevented the ac-

cess of light and air. and was a nuisance generally. The

court holds it does none of these things, but admits that

the moaning of the wires is annoying, but the company

has done all that could be required. Busch will appeal

to the Supreme Court.

Lightning burned out several telephones at Lisbon,

N. D., recently.

Portland and Hatton, N. D., will soon have telephone

connection.

In an interview C. P. Wainman, superintendent o£

the Northwestern Telephone Exchange company, in

Minneapolis, reviews the statements made by J.
E.

Keelyn, president of the Western Telephone Construc-

tion company of Chicago, and points out what he con-

siders errors in the plans of the independent telephone

companies. Mr. Wainman claims that in all probabil-

ity the Supreme Court will hold the Berhner patent

valid, but if it should not, the independent companies

would Still be badly hampered by their inability to use

hundreds of minor patents in the control of the Bell

company. Mr. Keelyn was recently in the Twin Cities,

and proposed to establish independent exchanges.

Central Station Fire Cuts Off Denver's
Light.

As was pointed out by the Denver correspondent of

the Western Electrician in a recent letter, the Colo-

rado metropolis goes in for electric light in most gener-

ous fashion and makes a more liberal and exclusive use

of this method of illumination than any other city of its

size in the country. The Consolidated Electric Light

company has two stations and supplies 1,500 arc and

75,000 incandescent lamps. But the East Side station

was burned on Sunday evening, and a press dispatch

gives this account of the consequences:

Lanterns, lamps and candles sprang into popularity

in fashionable circles during the evening, and there
were many excellent chances for flirting improved right

in the heart of the family circle when the usual porch
party came to order after the fire. It was an intensely

hot day for Denver, and the evening was spent in the

delicious coolness outdoors. Parlor entertainments
were at a discount, and scores of people who had gone
to church were compelled to retrace their steps home-
ward, and there sit in darkness until the usual time for

retiring. It is a singular fact that in the majority of

the homes on the hill there is really no substitute for

the electric fluid. None of the houses are piped for gas

and the churches are in the same condition, at the

mercy of a strike or fire that may cripple or deprive
them of artificial light. At one hotel on Seventeenth
avenue, where there are 75 roomers, there were only

three lamps. All of these were of the fancy parlor and
long-legged piano variety. They were borrowed by the

guests in turn for the process of disrobing, and then
they were sent around for the use of other guests until

they all found themselves at rest, and the night clerk

was the custodian of the trio of lamps.

At Trinity Methodist Episcopal Church the closing

concert of the National Musical Teachers' association

was held under difficulties. The church, which is one
of the largest of that denomination in the country, had
three gas-burners that were available for illumination.

They were fortunately in front of the organ, and after

explanations to the audience it was decided to go ahead
with the performance, as the people preferred to listen

to the concert rather than to return to their darkened
homes. Before midnight the company had made con-

nections with the West Side plant, and the arc service

on the streets was resumed, but the incandescent lights

will not be restored for a few days, during which the

public will have to suffer in silence. To make the misery

greater the grocery stores were recently closed by a new
Sabbath law, and there was no means of purchasing

lamps.
The loss is estimated at from $100,000 to $200,000,

but the greatest loss will come to merchants from the

loss of light. The leading downtown hotels have their

own plants, but at the numerous uptown houses they

depend on the central system for illumination, as the

use of gas is limited to a few districts. All through the

business district there is not a trace of light, and a seri-

ous inconvenience is felt by those who are without other

means of illumination.

Northwestern Electrical Association.

The Marinette convention promises to be an interest-

ing meeting, and there will doubtless be a big attend-

ance. The programme was published in the Western

Electrician July 4th. It provides for plenty of amuse-

ment and entertainment, and the visitors are bound to

have a good time. Besides there is plenty of work

mapped out for the members, and opportunity will be

afforded delegates to exchange views and experiences.

Chatfield, Minn,, is contemplating the establishment

of an electric light plant there, using water power,

The estimated cost of the plant is $5,000.

The St. Paul office of the Western Union company

has just moved into new quarters in the Pioneer Press

building, where it has one of the most modern offices

in the United States.

Voltmeters and Potential Indicators.

By Charles Desmond.

No person in charge of an incandescent lighting sys-

tem would consider it possible to operate the plant with-

out the use of a voltmeter or potential indicator in cir-

cuit, and get satisfactory results. Compound wound
incandescent dynamos will maintain a constant potential

if kept at the proper speed, without other means of regu-

lation, but it is seldom that they run for any length of

time without some change in voltage, due to a change of

speed or other cause, which might be detected and obvi-

ated before it became noticeable to any extent, if a volt-

meter or potential indicator were in circuit.

It has never been thought necessary to use anything

of the kind in connection with arc light systems, espe-

cially if the dynamos are provided with some system of

automatic regulation. Automatic regulation is all right

so long as the apparatus is kept in proper order, the

lamps cleaned and the parts working freely. There are

some very sensitive pieces of machinery in an arc lamp,

and unless they are kept in free working order, so great

a change of current is required to move them that it will

produce a noticeable effect in the working of the lamp.

An arc lamp, to work properly, requires a certain

amount of current, and any variations in the supply will

produce a corresponding variation in the light from the

lamp; yet it is not thought necessary to equip such cir-

cuits with other indicators than an ammeter, and, on

many systems even this is not deemed necessary, as it

is thought that the automatic regulating device will

maintain the current at constant quantity. Such im-

pressions prevail to an extent that militates greatly

against maintaining the arc lamp circuits in proper con-

dition for best work—the result being that there is

scarcely one arc lamp circuit in 10 where the lamps are

giving full candle power or burning steadily.

With an insufficiency of current the candle power of a

lamp will necessarily vary greatly before the carbons

will feed, the length of arc increasing often to such an

extent that flaming of the carbons will occur with con-

sequent diminution in the amount of light given. With
an insufiicient strength of current a greater resistance

and length of arc is required for shunting the proper

amount of current to actuate the mechanism that per-

mits the carbons to feed to the proper distance of sepa-

ration.

Owing to one cause and another the regulating appa-

ratus of an arc light system undergoes a certain amount
of change while in use, and this change generally results

in a reduction of the quantity of the current in the cir-

cuit, and this affects the working of the lamps to a no-

ticeable extent. Hissing and flickering of the lamps are

due to this cause, and, in reality, it is a subject of greater

importance than is usually considered. An insufficient

amount of current not only affects the amount of light

given, but it affects the working of the electrically con-

trolled mechanism of the lamp to such an extent that

there are but little more than 50 per cent, of the arc

lamps in use in the city that are giving as much as 75

per cent, of the amount of light which might be ob-

tained from them at a very slight increase in the amount

of power consumed, and then they would not be u^ing

more current than was intended by the designer.

Cutting down the current supply of arc lamps cuts

down the light-giving power in a many-fold ratio, so that

if light is wanted there is no economy in trying to ob-

tain it by a saving of power in cutting down the current

below the amount the lamps were intended to use. To
get the most light for the least money requires that the

current be kept at the standard amount, and to insure

that this is done requires a more sensitive piece of ap-

paratus than the ordinary automatic current regula-

tor. Such an indicator should possess about the same

degree of sensitiveness to changes of current that the or-

dinary potential indicator does for the changes of poten-

tial on incandescent lighting circuits. An ordinary am-
meter, where the divisions on the scale are but an eighth

of an inch or so in width to represent an ampere, does

not possess sufficient sensitiveness to show variations in

current which will produce sufficient change in the

amount of 'light given to become noticeable and will

greatly affect the quantity of light in a room lighted by

three or four arc lamps.

At one time it was thought unnecessary to use an

ammeter in connection with an automatic current regu-

lating device, and the consequence was that there was a

great deal of fault found with the unsteady motion of

engines and the unequal qualities of carbon; both these

faults were largely due to the faulty working of auto-

matic current regulating devices and have been greatly



34 WESTERN ELECTRICIAN. July 1896

overcome by the use of ammeters constantly the in cir-

cuit.

A sensitive current indicator on arc light circuits, one

that will plainly show the variation of one-tenth am-

pere, will greatly assist in overcoming the trouble from

hissing, flickering and flaming lamps and a general re-

duction in their candle power, and will also make a

strong improvement in the amount of light obtained

from each lamp, because it will show that the proper

amount of current is on the line and will enable proper

adjustment to be made to the lamps as well as showing

that there is not so much variation in carbons as is gen-

erally supposed.

Echoes from the Electrical Exposition.

The Western Union Telegraph company and the Pos-

tal Telegraph -cable company and the Commercial Cable

company have filed their official reports with Frank W.
Hawley. chairma-n of the committee on arrangements of

the National Electrical Exposition, on the transmission of

the historic message of Chauncey M. Depew around the

world from the National Electrical exposition on May
i6th. These reports, together with the original mes-

sages in the handwriting of Dr. Depew and Edward D.

Adams, will be filed at the Smithsonian Institution in

Washington, together wi^h all the telegraphic instru-

ments used upon that occasion. The transcription of

the messages by Thomas A. Edison, acting as receiving

operator, will also be placed in the Institution. The West-

ern Union company's report is signed by Charles W.
Tinker, general superintendent, and is as follows:

Complying with your request, I have respectfully to

submit the following report of the Western Union Tele-

graph company's service in the transmission of the mes-
sage of Mr. Chauncey M. Depew to Mr, Edward D.

Adams, and Mr. Adams' reply thereto, from the Elec-

trical Exposition, on the evening of Saturday, May 16,

1896.

Preparatory to transmission, the circuit was made up
from the Exposition building to the following points, at

which automatic repeaters were introduced, viz.: Pitts-

burg, Pa.; Chicago, 111.; Omaha, Neb.; Cheyenne, Wy.;
Ogden, Utah; Reno, Nev.; San Francisco, Cal, ; Los
Angeles, Cal, : Flagstaff, Ariz. ; Pueblo, Col. ; Kansas
City, Mo.; Chicago, 111.; St. Louis, Mo,; Little Rock,
Ark.; to Galveston, Tex,; distance. 7,397 miles of wire;

14 sets of repeaters.

At the Exposition building the gold key used by Pres-

ident Cleveland in opening the World's Fair at Chicago
in 1S93 was placed in circuit. The messages {copies

hereto attached) were handed to me (the operator) by
messenger from Mr. Depew, at 8:33 o'clock, and in-

stantly put upon the wire in direct communication with
Galveston, where they were received by Colonel L, C.

Baker, superintendent, the transmission occupying six

minutes by the official timekeeper's (Mr. Abbot's) record.

From Galveston it was transmitted to Buenos Ayres
via Mexican Telegraph company and Central & South
American Telegraph company (including land lines

across the continent of South America and over the

Andes from Valparaiso to Buenos Ayres), 6,272 miles;

via River Plate Telegraph company, Buenos Ayres to

Montevideo, 114 miles; via Western & Brazilian Tele-

graph lines, Montevidto to Pernambuco, 2,364 miles;

via Brazilian submarine cables, Pernambuco to Lisbon,

3.663 miles; via Eastern Telegraph company, Lisbon to

Penzance, Sgg miles; via Western Union Telegraph
company's Atlantic cables, Penzance to Canso, 2,620

miles, and at 8:5912 the messages were received over the

cable wire from Canso, N. S., 1,187 miles {repeaters at

St. John, N. B., and Bangor, Me.), and copied upon a
typewriter by operator George W. Dickson, and deliv-

ered to Mr. Depew. The two messages contained 68

words, and were transmitted from the Exposition build-

ing. New York, over a total distance by land lines and
cables of 24,516 miles, and received back at the Exposi-
tion building in 21,^ minutes.

William S. Baker, vice-president of the Postal Tele-

graph-cable company, submitted the following:

In compliance with your request, we submit the fol-

lowing report of the service performed by the Postal

Telegraph-cable company and the Commercial Cable
company, in connection with the messages transmitted
from and to the National Electrical Exposition hall in

the Grand Central Palace, New York, on Saturday even-

ing. May 16. 1896.

The circuit was made up from New York to San
Francisco by way of Buffalo, Chicago, St. Louis, Kan-
sas City, Albuquerque and Los Angeles, a distance of

4,118 miles as the lines run.

A second circuit was made up from San Francisco to

Canso, Nova Scotia, by way of Vancouver, Winnipeg
and Montreal, a distance of 4.914 miles.
From Canso to London and return, the message was

handled by the Commercial Cable company, and cast of

London by the Eastern Telegraph company.
The message, signed by Dr. Chauncey M. Depew and

addressed lo Mr. Edward D. Adams, and Mr. Adams' re-

ply thereto, were handed to us at 8:^4 o'clock, when
they were transmitttjd direct to San Francisco and
thence repeated by "human relay" to the Commercial
Cable company's office at Canso, where they were re-

peated by "human relays" through Watcrville, London,
Waterville, Canso and No. 1 Broad street, New York,
from which office they began to be received back at the

Exposition hall at 8:38 o'clock, having been exactly four

minutes in traveling 15,518 miles of land lines and ca-

bles.

The exact distances, as the lines go, were as follows:

New York to San Francisco, 4,118 miles; San Francisco
to Canso, 4,914; Canso to London, 2,823; London to

New York, 3,663— 15,518 miles.

When the message reached London, a copy was
handed to the Eastern Telegraph company, which com-
pany transmitted it from London to Land's End: Lon-
don to Porthcurno, Land's End, 250 miles; to Lisbon,

856; to Gibraltar, 336; to Malta, 1,126; to Alexandria,

913; to Suez, 154; to Aden, 1,403; to Bombay, 1,850; to

Madras, about 500; to Penang, 1,487; to Singapore, 398;

to Saigon, 630; to Hong Kong, 991; to Fooshoow, 473;
to Shanghai, 459; to Nagaski, 1,241; to Tokio, about
600— 13.677 miles; and back by the same route to Lon-
don, whence it was forwardvd, via Canso and the Com-
mercial Cable company's office, No. 1 Broad street, to

the Exposition hall, having occupied 47'^ minutes in

traversing a circuit 42. S72 miles in total length.

Colonel Albert B. Chandler acted as the sending oper-

ator and Thomas A. Edison as the receiving operator in

the Exposition hall,

C. R. Truex has made, an official report of the trans-

mission of the "roar of Niagara" by telephone to the

exposition. The plans and equipment have already

been described and illustrated in the Western Electri-

cian. Mr Truex says:

There were about 150,000 visitors to the exposition,

and it is estimated that not less than 100,000 listened to

the roar of Niagara. From the date of the opening to

the closing, fully 200 people were in line before the hour
of connecting the circuit, the line being kept to about

that number throughout the evening, and generally, when
the connection was taken down, there were as many dis-

appointed at not being able to listen. Frequent requests

were made for the service outside of the regular exhibi-

tion hours, and in many cases parties visiting the expo-

sition in the afternoon demanded the return of the cost

of admission by reason of their not being able to hear the

roar.

Service was frequently given outside of the exhibition

hours during the afternoon and evening, and in some
cases noted people were, by the courtesy of the repre-

sentatives of the Metropolitan Telephone & Telegraph
company, allowed to listen from a booth in the exhibi-

tion pa)- station, among whom may be mentioned: Four
judges of the Supreme Court, Chauncey M. Depew, John
Jacob As tor, the Russian consul-general and Police

Commissioner Andrews and Mrs. Andrews. In addition

to the above named parties, the following were enter-

tained: Professor Bell, Thomas A. Edison, Sir Henry
Irving, Seth Low, president, and several professors of

Columbia College, members of the Corean embassy, a

Spanish princess (daughter of Don Carlos), a commander
in the Spanish navy (who returned the following even-

ing with a number of his fellow officers), and, by special

invitation, on the last night of the exposition, De Wolf
Hopper and his "El Capitan" company, consisting of

about 75 members; the "Lady Slavey' company of the

Casino also attended In a body. The colleges and
schools were well represented by delegations, among
them the following: Packer Institute of Brooklyn, New-
ark High School and several public schools in New York
City and Brooklyn.
The officials of the exposition company informed me

that the roar of Niagara was one of the most attractive

features of the exposition, and was given generally with-

out a hitch. On one occasion, I understand, the service

was interrupted for about half an hour, owing to some
battery trouble; and on one or two occasions there was
some slight local trouble which was quickly and easily

remedied. A daily test of the receivers was made, and on

an average, three or four instruments were founddefect-

ive. chiefly owing to broken cords resulting from their

being carelessly handled by the public.

The United States Telegraphs.'

It is seldom we criticize anything pertaining to Amer-
ica without fear of hurting the susceptibilities of our

over-sensitive kinsmen on that side of the Atlantic; but

in the matter of national telegraphy we are spared this

embarrassment by their doing all the fault-finding them-

selves. This they do in terms which we should not ven-

ture to employ, and with such complimentary references

lo the telegraph system of our own country that, even

if inclined to join in an outcry against the American sys-

tems, our pen would be disarmed, Jl'he telegraphs of

the states are in the hands of one, or at most two, huge
companies, which have no doubt the defects common
to all great monopolies. But whether the work is badly

done, or whether the charges are excessive, it is not for

us to say. The Americans, however, who ought to

know best, condemn the companies on both counts, and
point to England as furnishing a model for imitation,

while their own is held up as an example of extortion

and inefficiency. For 20 years past efforts have been
made from time to time to transfer the telegraph to the

States' control, or otherwise amend matters; and it is

said that not a year has gone by without some bill being

laid before Congress or Senate to effect one or other

of these objects. Why those efforts have failed Is more
than we can explain; but that they have failed is cer-

tain, the numerous telegraph corporations which once

served the United Slates having been meanwhile amal-

gamated, one by one, until we see them now all practi-

cally under the domination of the Western Union Tele-

graph company—a company so vast and powerful that

I. From the London Electrician.

apparently the government is afraid to tackle it, because
of the financial and political difficulties that would have
to be faced were any such project seriously entertained.
There was a time when it would have been easy to

purchase Ihe companies in detail, acquire the whole of
their rights on reasonable terms, and exercise them in a
perfectly legitimate -way. But that opportunity was
missed; and we now see the government year after year
pressed to adopt measures which can hardly be called
legitimate, and which Indeed strike us as being little

better than confiscatory. These projects generally take
the form of competition on the part of the States^a
competition which, if effective. Is most unfair to the
other competitor; if not effective, most unsatisfactory to

the public; and in either case most extravagantly waste-
ful of money and plant. Such a competition, if con-
sistently pursued, can have noobject other than to bring
the offending monopoly to terms, an object which can-
not be achieved without virtually duplicating the exist-

ing system and waging a war of rates. In England it is

held that no government would be justified in adopting
that course against -the National Telephone company;
and we believe that similar principles of action will pre-
vail in the United States. The shifts that are resorted
to in order to evade or surmount obstacles to popular
telegraphy in that country tend to convince us that con-
fiscation in any guise whatever has ceased to find favor
there. One of these ingenious projects has just reached
us, outlined in the evidence of Patrick B, Delany before
a commltte of the Senate inquiring into the feasibility of
what is called "Postal Telegraphy by the Machine Sys-
tem," From the point of view of the state this system
may be described as a fast-speed telegraph monopolized
by the government, at very cheap rates, between princi-
pal towns and cities where the traffic would suffice to

warrant that mode of signaling. From another and per-
haps more accurate point of view the suggestion is one
for realizing Mr, Delany's high-speed telegraph visions.

As all the world knows, that eminent Inventor has done
wonders in the way of phenomenal transmission of elec-

tric signals—so phenomenal, indeed, that ordinary tele-

grams are wasted upon it. Accordingly, Mr. Delany
would increase the maximum number of words to 50 at

least, so that, in fact, people would conduct their letter-

writing by telegraph, and the state would enjoy the
privilege of conveying correspondence by wire instead
of by post. We have the greatest admiration of Mr.
Delany's mechanical skill; but we have also the greatest

respect for the American senator's cuteness; and we shall

be immensely surprised if the inventor, in this instance,
gets the better of the statesman.

Nothing, probably, would tempt the government of
the United States into the course recommended by the
promoters of the "machine system," except the possi-
bility of diverting to itself the best part of the traffic

from the Western Union wires, and reaping such a profit

on the business as would supply funds for buying out
the remainder. At its best, however, the process would
be a long one, and meanwhile, supposing the "machine
system" to be as eminently successful and as immensely
popular as its advocates assume that it would be, the
rest of the country not blessed with centers of industry
and affairs like New York. Chicago and Washington
would be left to the mercy of the maimed and exasper-
ated monopolists. We are glad to observe that some
healthy misgivings on this score were betrayed by the
committee, who asked some pointed questions both of
Mr, Delany and a Mr, Bell, who followed him on sim-
ilar lines, representing the Typographical Union. The
first named witness, of course, had no concern with any-
thing but his own device, and he made no pretense that

it could be economically applied to wires the traffic on
which would not keep it fairly occupied at high speed.
But Mr, Bell was more candid—or perhaps we should
say less cautious. He would not recommend anything
being done at a loss to the state, not even for the benefit

of the press, and obviously not for those smaller com-
munities which cannot supply matter enough to keep a

fast-speed
" "machine system" postal telegraph going at

its fastest. Of course all this can only mean that the
state Is to work only such lines as oft'er a sure source of

great profit, while the rest of the country is to be left

without the benefit of state interference. Or, to put the
case more bluntly, where the existing companies can be
robbed of their monopoly they are to be robbed; but
where it would not be profitable to interfere, the mo-
nopolists are to be let severely alone. As the aggregate
of the "let alone" area is by far the largest, both in ex-

tent and population, we may be pretty sure the States
government will not adopt a suggestion so partial and
one-sided as this.

A great portion of Mr. Delany's argument before the

seenatorial committee consisted of references to the

British telegraph system, which he favorably contrasted

with the system prevailing in the United States. There
is nothing in this country at all comparable with what
Mr, Delany desires to introduce into America, so that

his comparisons may be accepted as perfectly genuine
and disinterested. From these we learn that not only is

the British the most efficient telegraph system in the
world, but that it is the most liberal and self-sacrificing.

We knew this already, but we did not expect to receive
testimony from America that it was also a paying con-
cern. It seems that in America, as in these islands, the
opinion is prevalent that British telegraphy under state

control does not pay. Mr. Delany's comment on Ihls is

much the same as our own in an editorial note last week.
With characteristic eloquence he exclaims: "This is a
misleading and truth-impoverished statement." It has'

never been in our power lo command language such as
this, but we have said somelhiugof a kind which follows:
"It is well understood In England ihat the telegraph
branch of thepostoffice has not a distinct financial head,
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and that the postoBice accounting bureau arrange dis-

bursement and expense items from a standpoint not in

accord with the ideas prevailing among the heads of the
telegraph service, and that if the telegraph branch kept
its own books the yearly exhibit would show a handsome
profit." Of course, we are much obliged to tjiis witness
of unimpoverished truth; but it in no way helps him
with his argument for a partial acquisition of the tele-

graphs by the United Stales, to be worked by entirely
novel and untried methods, and on principles of compe-
tition which are essentially more objectionable than the
worst forms of monopoly. We bought and paid hand-
somely, too handsomely, perhaps, for our telegraphs,

and have not grudged the money. If the United States
cannot, or will not, do the like.it had better try its

hand at regulating the monopoly in the public interest

-a task we should imagine far easier and less risky than
attempting to extinguish it by arbitrary and rapacious
competition.

Official Cable Code Vocabulary.
Those having occasion to use the cable, and especi-

ally business men. who employ a code of words to rep-
resent whole senlences. thereby economizing in cable
tolls, are interested in the recent decision of the Inter-
national Telegraph convention in session at Budapest.
Last week that body took up the question of compulsory
use of the oIHcial vocabulary for code messages. The
resolutions of the New York Chamber of Commerce
and other bodies opposed to the vocabulary were pre-
sented by the representatives of the Commercial Cable
company, and the convention decided that the vocabu-
lary should not be made compulsory, and that all future
action should be indefinitely postponed.

. Regarding the character and purposes of the Inter-
national Telegraph convention. Mr. Clapperton of the
Commercial Cable company said recently to a A'fzi-

i'or/; T/il'/f/it- reporter that the organization is a per-
manent body of government representatives abroad,
which met originally at St. Petersburg in 1875, to con-
sider and agree upon rules and regulations for the inter-

change of telegraphic correspondence between states,

and for collecting and apportioning the charges thereon
in proportion to the amount of work performed by each
state, and to establish a central office, called the Inter-
national Telegraph Bureau, to collect, arrange and pub-
lish information of all kinds relating to international
telegraphy.

As all foreign telegraph business of this country goes
through England, the European terminus of transat-
lantic cables, and as England is a member of the Tele-
graph Congress, the interests of this country are in-

volved in the deliberations of that body, although the
United States is not represented in the convention.

Since the meeting in St. Petersburg in 1875, the con-
vention has been held in London, Berlin and Paris.

The meeting at Paris in 1S90 took the initiative in re-

gard to establishing an official vocabulary of words to

be used in the transmission of all code messages. This
action was not intended to operate as a barrier to the

selection by various senders of different codes. On the

contrary, all the latitude desirable was to be permitted.
The sole object in establishing one vocabulary was to

limit code messages to the use of only one class of
words. The words of this vocabulary could be used to

represent whatever sentences and phrases each individ-

ual desired, so that, while only one vocabulary would
thereby be employed, it could represent any number of

codes, insuring such secrecy, economy and other advan-
tages as* the various senders desired.

In view of the difficulty experienced in regulating the

use of code or preconcerted language, and the increasing

tendency on the part of the public to use combinations
of letters and to evade restrictions, the convention at

Paris decided to instruct the international office, which
had been established at Berne, Switzerland, to prepare
and publish a vocabulary of authorized code words
which should come into use three years after the date of

publication, and be the sole authority on the legitimacy

of code words.
The vocabulary has now been published. It contains

250.000 words of not more than 10 letters. In order to

present this array of a quarter of a million of words to

cover the multitudinous variety of commercial terms and
figures, and yet to make each word as short as possible

for the convenience of the cable operations, a vast quan-
tity of words were coined, meaningless in themselves,

but representing whatever phrases each code assigned

to them. The first words in the vocabulary, for exam-
ple, are aabam. aaboras, aachenese, aacla, aadur,

aalde, etc.

The convention recognizes two classes of telegraphic

correspondence—that which passes between states

within the limits of Europe, and that which passes

between Europe, Asia, America. Africa and Australia

direct, or by way of Europe. It was proposed

by the action of the Paris convention that after January
I, 1898, European telegrams containing code words
which could not be found in the vocabulary would not be

accepted for transmission. This was to include all mes-
sages transmitted by the Atlantic cables.

The convention adjourned to meet at Budapest this

year, when the decision was arrived at to indefinitely

postpone the subject.

The Atlantic cable companies were deeply interested

in the outcome of the discussion, as they cannot afford

to ignore the International Telegraph Convention, for

the reason that the governments on the other side own
the telegraphs and are signatories to the convention,

and the permission to land cables on European soil car-

ries with it obligations to observe the governments' rules

and regulations for the conduct of telegraph business.

The Atlantic cable companies, not being members of

the convention, have little or nothing to say about the
rules for counting and charging messages. The Inter-
national Convention settles it all. The cable companies
have no alternative except to apply the regulations as
they find them. The cable companies can say what the
rate for each word shall be over their own lines, but the
convention defines what a word is.

The opposition of the New York Chamber of Com-
merce to the proposed official vocabulary was made
clear to the Budapest convention when its decision

to table the proposition was made. The Chamber
of Commerce bad made the subject one of special
consideration at its meeting on February 6th last.

The Chamber decided then that, owing to the official

vocabulary being "inadequate for commercial business
and because of its faulty construction, every possible in-

flaence should be brought to bear to cause the abrogation
or proper revision and extension of that vocabulary."
The decision at Budapest disposes of the official vocab-

ulary scheme.

CORRESPONDENCE.
New York Notes.

New York, July 11.—Rontgen's discovery has done

much for Mrs. Mix of Taylortowu, N. J Mrs. Mix is a

washerwoman, and is, of course, dependent entirely on

her hands for her living. About three weeks ago, while

she was washing a garment, she felt a sharp pain in her

right hand, and although she made a close search, she

was unable to discover what had caused the pain.

There was no wound apparent on the surface of her

hand, and it was not until some time afterward that her

daughter, in looking the garment over, found the upper

third of a needle. Mrs. Mix at once divined the cause

of the pain, and she sent for Dr. Ryerson, who en-

deavored to alleviate the pain and extract the cause.

His efforts failed, however, and the woman's wound
grew worse, until finally lockjaw threatened to set in.

A man who was acquainted with the facts went to W. H.

Meadowcroft, the secretary of the Edison Lamp Works
at Harrison, N. J,, and suggested that he try to locate

the needle. Mr. Meadowcroft agreed to do so, and the

next morning Mrs. Mix, who was by this time almost

insane with pain, went to Harrison prepared for the

operation. The hand had swollen to more than double

its natural size, and the fingers had contracted to such

an extent that the sufferer was utterly unable to

straighten them out. This, together with the fact that

Mrs. Mix was herself unable to tell the exact spot where

the needle had entered, combined to make the experi-

ment more than usually difficult. Science was equal to

the emergency, however, and Mr. Meadowcroft, after

several attempts to make a sciagraph by the usual pro-

cess, was compelled to devise a scheme of his own to

get the desired result. A flexible photographic film was

shaped to the palm of the hand, and was tied into posi-

tion with thread. The hand was then laid, palm down,

and resting on a cup to keep the pressure on the film

uniform on a table, and the current; passing through a

Crookes tube, was turned on. The exposure was' of

30 seconds' duration, and when the plate was developed

the needle was clearly defined on the film. Mr. Mead-

owcroft lost no time in making a print from the nega-

tive, and the next day he took it to her. With the pho-

tograph, Mrs. Mix went to Dr. Ryerson, who at once

made an incision and extracted the troublesome needle.

He found that it was imbedded in the flesh, with the

point almost touching the bone, and, singularly, it lay

in exactly an opposite position from that which Mrs.

Mix supposed that it did. As a result of Mr. Meadow-

croffs experiment and Dr. Ryerson's operation, Mrs.

Mix is now as well as ever, and is attending to her work

as usual.

Complaints are becoming more and more frequent

about the overcrowding of the trolley lines in Brook-

lyn. The cars on the Coney Island, Bensonhurst, Ber.gen

Beach and other suburban routes are packed with passen-

gers every day, and there is no attempt to keep them oft'

the front platform or side steps. The trolleymen, and the

passengers as well, seem to be getting educated to the

overcrowding, very few accidents being reported. The

railroad men declare that every available car is in

operation, and that it would be a physical im-

possibility to stop the people from riding on the side

steps and front platforms. During the rush to Coney

Island in the afternoon each car carries from no to 130

passengers, while the average on the return trips must

exceed the latter figure. M. S.

Washington, D. C
WASHrNGTON, July 10,—Among other new street

lighting regulations promulgated by the commissioners,

is one to the effect that any person who may desire to

put up a private electric light in front of his property

must place underground all wires that may lead up to it.

District Attorney S. T. Thomas has, in consequence
of an opinion delivered by him on the question of over-

head wires, in response to a request ofSamuel M. Bryan
of the Chesapeake & Potomac Telephone company,
practically disposed of all present and any future ques-
tion in regard to the construing of the law. The tele-

phone company in question wanted a permit to take

down a dead wire on one street and string a live wire

across the street to supply the new Metropolitan Rail-

way company's new sheds with telephone connections.

Judge Jere Wilson, attorney for the company, was of

opinion that it would not be "stringing an additional

wire" to take down 100 yards of wire on one side of the

street and run it across to the-other, so he asked for a

permit to "transfer" the wire. This gave the district

attorney a new problem to solve, and he decided against

the company. This will entail very great hardship upon
many outlying institutions which happen to be con-

nected by means of pole lines.

A permit has been applied for by the Potomac Light

& Power company to lay the conduits in Georgetown

authorized by Congress. When these are finished

Georgetown will be lighted principally, if not entirely,

by electricity.

The Great Falls electric railway sustained its first

fatality last Monday. An outbound car getting beyond
the control of the motorman was the cause. At the

point where the accident occurred _[s a switch, and the

motorman, supposing that it was properly set, went ahead.

On the siding John Frizzel was fixing the coupling of a

car, and although the motorman on the runaway did his

best to stop his car, he was unable to do so on account

of the greasy condition of the tracks. Frizzel was
caught between the couplings and crushed internally,

dying in a short time. A coroner's jury, which was

impanelled, exonerated the company from all blame,

however, but as it was undoubtedly due to "no sand,"

more care will be exercised in the future.

The F street branch of the Metropolitan Railway

company has at last been put into service as a trolley

conduit electric road, and the traveling public is loud in

praise of the road. Everything worked smoothly with

one or two slight exceptions. The company had one

accident, due to a switch being left open, causmg the

jamming of a plow, but beyond that and one or two

cars losing the current for a time, everything is working

all right.

Edward Handler, an eight-year-old boy, while play-

ing in the Rock Creek ravine, stepped on a live wire be-

longing to the United States Electric Light company's

service, which had fallen down, and was almost in-

stantly killed. The wire fell as the result of the fall of

a pole, and when the coroner's jury examined the wit-

nesses it rendered a verdict severely censuring the com-

pany "for gross neglect in maintaining such wires and

poles."

The electric road to Overlook Inn is being rapidly

pushed to completion, and A. E. Randle has recently

returned from New York, where he has been floating

the road's bonds. About $300,000 will be spent in con-

struction.

William Paca, president of the Eastern Electric com-
pany of Baltimore, is superintending the putting in of

two cable lines for the Home Telephone company in

Alexandria, Va., for a service of over one hundred tele-

phones. T, LP.

Northwestern Notations.

Minneapolis, July 11.-—The street paving ordered on

Robert street in St. Paul includes peremptory orders to

the electric companies to put their wires underground.

The street railway company will probably relay its

track, putting the rails on a concrete foundation instead

of wooden ties, and dispensing with granite toothing

adjoining the rails.

An interurban car, in turning the corner at Sixth

street and First avenue south, Minneapolis, had the rear

trucks leave the rails and one side run on the flange of

the wheel on top of the rail while the other wheel flange

fitted into the slot between the outside of the other rail

and the paving. This was not noticed by the driver of

the car, and the car was run a full block with the rear

trucks off, when a brick was struck and the car swung
round clear into the curbing. The car was 50 feet in

length and the front blocked the other track, stopping

traffic on both sides. When the curbing was struck the

king bolt broke and the car barely escaped turning over.

It took three hours to get the car back on the tracks.

The Supreme Court of Minnesota held, in the case of

Gust Lundquist against the Duluth Street Railway com-
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pany, that the plaintiff was not entitled to recover dam-

ages from the company owing to the negligence of a

fellow servant. Lundquist was a track repairer, and

the instructions to raotormen were to sound a signal to

warn the men working on the tracks o£ the approach of

'

the car. This signal was not given and the plaintiff was

struck and injured.

Bellevue, la., is taking bids until July 21st for the es-

tablishment of an electric lighting plant.

The Minneapolis Street Railway company is recon-

structing its tracks in the down-town district. The

frogs in the crossings are being made with Harveyized

steel points, which can be replaced without tearing out

the whole rail.

W. M. Hewitt, receiver for the street railway of Still-

water, Minn., has filed his report for the period from

March i, 1892, to June 30, 1S96. The total receipts

were $69,202.79 and the expenses $68,609.88, of which

$29,439 went for labor.

The city officials of Minneapolis contemplate putting

in municipal subways and leasing them to the electrical

companies, or putting in a large tunnel to accommodate

all wires. C.

but will refuse to take any part in patent suits brought
against the users of other apparatus than that manufac-
tured by it.

PERSONAL.
The friends of Prof. D, C. Jackson of the University

of Wisconsin will rejoice at the news that he is recover-

ing from his recent severe illness.

Lord Kelvin paid a tribute to his wife on the occasion

of his recent jubilee in the following words; "Professor

Story has said well that I owe a great deal to Lady
Kelvin, but he does not know how much I owe. No
person in the world except myself knows how much of

any results for science that it has been possible tor me
to arrive at are due to her co-operation."

ELECTRIC LIGHTING.
The Polar Star Electric company of Faribault, Minn

,

is improving and extending its plant. It has now an in-

candescent machine capable of carrying 2,000 16

candle power lights, and will put in a reserve incan-

descent machine to be used in case of accident and also

an arc machine.

ELECTRIC RAILWAYS.
The ordinance granting street railway powers to the

Milwaukee & Waukesha Electric Railway company was

ordered to a third reading and engrossment by the Mil-

waukee Common Council, July 6th. The report of the

minority of the committee on railroads in opposition was
rejected by a vote of 27 to 14. This was the only test vote

taken on the measure. The company purposes to build

an electric railway from Waukesha to Milwaukee and
through the principal streets of that city, paralleling the

tracks of the Milwaukee Electric Railway tS: Light com-
pany in many instances. The granting of the ordinance

was urged by most of the men engaged in the recent

street railway strike, who have been promised work on

the new road.

The enterprise noted in this journal July 4th, which

has for its object the connection of all the cities of the

Indiana natural gas belt with Indianapolis by an electric

line, is said to be progressing rapidly and the work has

now so far advanced that it is believed that the line will

be in operation by winter. The roadway is all graded

between Marion and Fairmount. and at the latter place

a power house has just been completed and another one

begun at Alexandria. Five boilers are to be_ used in

each power house, each of 375 horse power. The dyna-

mos, trolley wire and other equipment of the road have

been contracted for, and, it is promised, will be put into

operation as soon as Ihe track can be laid between any
two of the places included in the line. The scheme of

the projectors is to connect Marion, Noblesville, Muncie,

Anderson and all the intervening towns and then con-

nect these with Indianapolis by a double line. The
business of the gas-belt towns has grown so rapidly

within the last few years that the scheme is regarded

as entirely feasible and destined to be profitable.

TELEPHONE.
It having been stated that the Western Telephone

Construction company was in a combination with other

telephone manufacturers, that company has deemed it

advisable to absolutely deny in full any such statement.

It warns the public against placing any confidence in

people who have misrepresented its position, and
states positively that it is not in any combination and
has made no arrangement whatever in conjunction with

other so-called telephone manufacturers to join in de-

fending telephone suits. The oKicers of the Western
Telephone Construction company say that it has carried

all of its own legal expenses in connection with patent

cases without any assistance or aid in any manner from

any other telephone manufacturer; that several other

sore-headed manufacturers circulated reports of patent

suits which the Western Telephone Construction com-
pany asserts liavc tlius far resulted in victories for it, and
that patent suits having been now brought against others

of these companies, the rumor is being circulated that

the Western company will back up these suits. This

the Western company wishes to deny fully, and says that

all others will have to take care of themselves; that it

will fully protect and defend all of its own customers,

MISCELLANEOUS.
The Democrat of Faribault, Minn., calls attention

to the defective condition of the wiring for the hre-alarm
telegraphs in that town. ' 'Twenty-one different lines of

wire run in as many different directions about the city,"

it says, "on poles that are badly out of plumb; they

cause trouble for the telephone and electric light compa-
nies by grounding their wires and breaking in heavy
storms, and they are in such shape that they could easily

kill a person if they were carelessly handled while the

ground is wet at night. They are a constant menace
also as a means of starting electrical fires after com-
ing in contact with electric light wires carrying a high-

tension current."

In the discussion which occurred before the Ameri-
can Society of Mechanical Engineers on gas engines,

Professor Aldrich expressed the opinion that the use of

such engines, of 300 horse power, and the contemplated
building of much larger ones, left no room for doubting

that they can be economically made in large units,

though it is a question whether there is the same gain,

economically, in the use of large gas engines as in the

case of large steam engines. Quadruple gas engines are

being considered to gain the advantage of a greater num-
ber of explosions per revolution, and consequently in-

creased opportunity to control the supply and the explo-

sions according to the load. Rotary gas engines are also

suggested, utilizing the gas explosions much as Pelton's

water wheel utilizes the impact of water.

TRADE NEWS.
Williams & Couch of Boston report that they are hav-

ing great success in introducing the Ericsson Swedish
telephone, which is one of the standard telephones of

Europe, having a number of superior features claimed

to be found in no other instrument offered for sale.

Business is improving to such an extent that the Eddy
Electric Manufacturing company of Windsor, Conn.,
has been obliged to increase the number of working
hours at its factory in order to keep pace with orders.

The high grade of the Eddy motor is generally recog-

nized. Genera] Manager M. E. Baird returned last

week from a successful trip through the central and
western states, and he reports that indications are good

for a large business this fall.

Winthrop Thayer, W. C. Turner and Rodney Thayer,

late of the Babcock & Wilcox company, and Frank A.

Thayer, for some years general manager of the Goubert
Manufacturing company, have formed an incorporation

known as Thayer & Co., with offices at 1015 Tremont
building, Boston 145 Taylor building, New York city,

and 415 Drexel building, Philadelphia, to act as general

sales agents throughout the eastern district for the Ca-
hall vertical and Babcock ^ Wilcox horizontal water-

tube boilers, manufactured by the Aultraan & Taylor
Machinery company, Mansfield. Ohio.

The Fair Electrical Construction company of Oshkosh,
Wis., has recently rewired the electric lighting plants of

the Diamond Match company, J.
L. Clark Carriage

Works, Foster Hafner Mills, Williamson & Libbey
Lumber company and Radford Bros. & Co, It has

also installed an eight-station telephone system for

the Diamond Match company, and a 15-station watch-
man's clock system for the Morgan company. It has
been 'awarded the contracts to install in the Northern
Hospital for the Insane, Winnebago, Wis., a central

station telephone system, with a 25-drjp switchboard
and 21 telephones; also a 25-station American watch-
man's time detector, magneto system.

All cashiers and pay-roll clerks in mercantile and
manufacturing establishments will find much of inter-

est in the pamphlet setting forth the advantages of

the Scattergood time record and pay-roll book, made
by the Scattergood company of Philadelphia. This
system gives a complete record of each employe, and
furnishes a perpetual index of time records and pay-
roll. These advantages are claimed: No copying from
one book into another; no carrying of names and rates

from one portion of a book into another; the only la-

bor-saving pay-roll or time record book that can be
used to advantage where there are frequent changes;
only current matter to handle; neat and compact;
saves re-writing names and rates indefinitely; can be
used with any system of time-keeping.

"The largest month of our business career was in

June," was the pleasing information given by General
Manager H. Marsh Young of the Manhattan General
Construction company of New York, when he reports

their people did more business than any previous month
since they have been in business. Blake & Williams,
who have charge of the engineering plant for Brooklyn
Bridge, have decided to purchase the Manhattan lamp,
and gave a large order last week. Mr, Young reports

that times were never better in their business than at

present and that many additions to their working force

will have to be made in the near future to meet the

rapid increase of their business. E. R. Knowells, con-

sulting engineer of the Brooklyn Bridge, has demon-
strated his ability in arranging things more to his liking

which have come up of lateon thai great structure, as he
has been working to great disadvantage before. Fie re-

]iorts, however, that he anticipates by September 15th

he will have one of the model plants of the country,

which will contain many new features in the electrical

business.

The Murray Iron Works of Burlington, Iowa, and the

Sioux City Engine Si. Iron Works of Sioux City, Iowa,

have recently consummated a deal whereby the Murray
Iron Works company wilhhereafter build the Sioux City
Corliss engine for the territory of the United States

east of Des Moines, Iowa; the business west of Des
Moines will be handled as heretofore by the Sioux City
Engine & Ir9n Works, under the management of W. M.
Thompson, its president. This move has been made al-

most necessary by the constantly increasing demand for

the Sioux City Corliss in the eastern and central states

and the inability of the Sioux City company to compete
with eastern builders, on account of freight charges.

Burlington, centrally located, will now give the company
an opportunity to get into all the central and eastern
territories on an equal basis with its competitors. New
shops are about completed at Burlington, and orders can
be filled from that city by September ist. These shops
are being equipped with new and modern machinery,
and much larger engines will be turned out than it has
been possible for the Sioux City company to build. The
Murray Iron Works company already builds a very com-
plete line of small engines, and has, it is claimed, the

best equipped boiler shop west of Chicago. It also -

builds a complete line of feed-water heaters, pumps,
etc., and on 'Complete steam plants this will allow the

entire shipment to go forward at once. This fact, to-

gether with the recognized excellence of the Sioux City
Corliss engines, and the fact that practically unlimited
capital would be put into its business, it is believed will

soon put the business of the Murray Iron Works in

Corliss engines, in the central and eastern states, in

the same enviable position held for some years by the

Sioux City Engine & Iron Works in the Missouri River
valley and western states.

BUSINESS.
W. R. Mason of the Mason Electric Equipment com-

pany may be looked for at the Marinette convention,
with a full line of new Medbery switches.

The Callender Telephone Exchange company of
Brantford, Ont., announces that it is now in a position

to do business in the United States.

The order for the two 40 kilowatt and one 20 kilowatt
direct-connected multipolar generators, with panel
switchboard, for the Ohio State Hospital at Columbus,
was awarded to the Triumph Electric company of Cin-
cinnati, Ohio, with Buffalo Forge works engine. Alex.

Schulmann of the same place secured the contract for

wiring.

The Electric Appliance company reports that the
Armorite interior conduit is meeting with a rapid sale.

The great advantage in being able to bend the conduit,

and thus avoid the use of regular and special elbows, is

very much appreciated by the trade. The saving in

time required for installing is also a point that is not
overlooked.

It is refreshing to be greeted with "Our business is

good, and improving every day." Such was the saluta-

tion of Treasurer H. O. Phillips of the Phillips Insulated
Wire company of Pawtucket, R. I., who has recently

returned from an extensive trip through the central and
western states, as far as the Pacific coast. Mr. Phillips

sees great possibilities for the electrical business in the
near future. The personal popularity of this company
has not only held the trade, but gained for it an in-

crease.

James G. Biddle, Drexel building, Philadelphia, is

meeting with marked success in introducing the new
Willyoung induction coils with adjustable condensers.
This apparatus is built upon scientific lines and is said

to be fully equal in grade of workmanship and efficiency

of results to the best types which have been made here-

tofore only in England and France. When properly
handled, each coil is guaranteed to produce a continuous
discharge of the rated spark length without breakdown
or other injury. The adjustable condenser, original

with Willyoung & Co., is a feature of great value, for it

enables the discharge to be varied through wide ranges
and adapts the vacuum tube to different degrees of

exhaustion. The greatest demand at present is for X-
ray coils, and particular attention is devoted to this de-
partment. W. W- Griscom, president of the Elec-
tro-dynamic company, writes: "I am highly pleased
by the behavior of the coil which you last sent me. I

do not think it could be possible for a coil to work any
better. It gives a splendid stream of sparks at six

inches, and occasionally a spark would strike across a
distance of eight inches."

The Colburn Electrical Manufacturing company of
Fitchburg, Mass., has moved into its new building, which
is a handsome two-story and basement brick structure

43 by 15G feet, with an "L" 40 by 42. On the ground fioor

is located the boiler, engine and forging rooms, pattern
room, receiving department and a large room for heavy
work. On the second floor is the winding room, in

which is erected a crane for the quick handling of arma-
tures. The stock room, tool and repair room and test-

ing rooms are also located on this floor, as well as an engine
and machine room. The offices of the company are on
the second fioor, where the drafting room is also located.

The factory is to be equipped with such additions of
new machinery as are necessary; only standard tools of
the highest grade will be purchased. To the president,
I. W. Colburn, more than to anyone else, credit is due
for the success of this company, as it is only about five

years ago that he started this concern in a small machine
shop in Fitchburg. By close application and a good line
of apparatus he has won his present position in the trade.
President Colburn reports that the indications are for a
large business next year, with a distinct revival this fall

and he is preparing for the improvement.
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Electricity iri Paper iVlaking at Niagara
Falls.

Bv Orrin E. Dunlap.

For many reasons the utilization of electricity in paper

making on a large scale will attract considerable atten-

tion; it opens up a new field of considerable magnitude.

The Cliff Paper company of Niagara Falls, N. Y., of

which A. C. Hastings is manager, it is believed, is the

first to use electricity for this purpose. The plant of this

company is located on the lands of the Niagara Falls Hy-

draulic Power & Manufacturing company, between the

to install an electric generatinc; plant in the gorge and

adopt electricity in place of steam for operating the pa-

per machines. With this object in view the debris slope

of the river bank was excavated in the rear of the pulp

mill and a stone building 30 feet long by 25 feet wide was

erected. It is in this room that the new turbine and

generators have been installed.

In order to obtain a water supply for the new elec-

trical plant the penstock of the pulp mill was tapped,

under the supervision of W. C. Johnson, who is the engi-

neer of the Hydraulic Power & Manufacturing company,

Paper company, but water power is not sufficiently

steady to warrant its use for running paper machines in

a mill of this capacity. In the matter of power, the

Cliff mills are exceptionally well equipped, for they now
have water, steam and electricity at their command.

Up to the present time steam has been used to operate

the paper machines, but the Cliff company, like other

users of steam, finds that repairs to the steam plant are

very costly, and by the use of electricity it expects to

save at least 33^3 per cent, of the coal bill. For the

time being steam will be continued in use for drying

ELECTRICITY IN PAPER MAKING AT NIAGARA FALLS.- -fURBINE AND ONE GENERATUK IN IHt LLlKf PAFbK cOMPANV'S NEW POWER HOUSE.

canal basin and the water's edge. In more ways than

one it is a remarkable plant, and for this reason it has

commanded much attention in both the engineering and

power fields. As originally planned the mill was located

on the high bank, and it was so operated until the idea

was conceived of using the water a second time. Accord-

ingly a very substantial pulp mill was built at the edge

of the water in the lower river,in the fall of 1892. This

structure is of stone 100 feet long by 40 feet wide, and in

it were installed the pulp grinders. This pulp mill is

operated by water which has previoasly been used in the

paper mill on the high bank above. The water is car-

ried down the slope in a penstock eight feet in diameter,

under a head of 125 feet, by which 2,500 horse power is

obtained for pulp making. So successful has this double

use of water been that the Cliff company last fall decided

and a 36-incb branch taken therefrom. This is carried

under the floor of the new generating room, connecting

with the turbine, which was made by James Leffel & Co.

of Springfield. O. This turbine, as will be seen by

reference to Figs, i and 2, is of the horizontal type, It

has a capacity of 300 horse power and is operated under

a head of 125 feet, running at a speed of 625 revolutions

per minute. The supply pipe of this wheel is fitted

with a valve by which the water supply can be shut off

without affecting the pulp mill plant adjoining, from the

supplying penstock of whioh, as mentioned, the water is

taken by the 3G-inih connection. The two draft tubes

from the turbine are connected into one and extend

through the wail of the pulp mill into the tail race.

It is highly probable that no mill at Niagara Falls

gets its water power at less cost than does the Cliff

purposes, but this company is anticipating the time when

electricity will also perform this service.

At the present time the Cliff Paper company is mak-

ing 25 tons of paper and 30 tons of pulp a day, a portion

of the pulp being disposed of. Statistics show that in

1895 there were 1.200 mills in operation, making all

grades of paper, their daily product being about 7.000

tons. In the last 10 years the increase is put at over

59 per cent., which is significant of increased competi-

tion, meaning, of course, lower prices and a demand for

inventions which will cheapen the cost of production.

In the period referred to a big reduction has been made

by the use of wood pulp, and now the Cliff Paper com-

_pany, by the utilization of electricity, hopes still further

to lessen the cost of the product.

Paper was first made with electricity's aid by the Cliff
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Paper company on Friday, July loth, and since then the

operation of the plant has commanded much attention.

This week it is being most carefully looked over by the

papermakers of the country, who meet in convention at

the Falls on Wednesday and Thursday. July 22d and

23d.

The generators are the product of the Card Electric

company of Mansfield, O.. and were installed by the

F. W. Oliver company of Niagara Falls. The gener-

ators are two in number, and they are connected di-

rectly to the turbine. They are expected to make 650

revolutions per minute at ordinary speed, but they are

so built that they can make Soo revolutions per minute

without injury to the machines. It is clear that both

the generators and turbine were built for extra heavy

duty. The generators can be run single or in multiple,

or one or both can be disconnected from the turbine.

The current is transmitted to the motor room on the

high bank over a 300,000 circular mil rubber-covered

cable. The motor used is of 100 horsepower capacity,

built by the American Engine company of Bound Brook,

N. J., and is illustrated in Fig. 3. There will be two of

these 100 horse power motors, one being already in-

stalled. To run the machine shop of the mill a 12 horse

power motor will be used. The electrical equipment

will supplant the use of steam power to the extent of 250

horse power. The steadiness of motion required in

running paper machines is secured through a Replogle

governor. The Oliver company designed and made the

switchboard used in the generator room. Automatic

circuit breakers protect the circuit. During the period

it has been in operation the electrical plant has dis-

played much efficiency.

An excellent view of the company's plant on the baniv

of the river is presented in Fig. 4. In this picture the

pulp mill at the water's edge is plainly shown, and be-

hind this building is the electric power house, which

just DOW is the center of interest.

The Insurance of Electrical Plants.'

Bv R. H. Pierce.

One of the most serious problems to the owner or
manager of a central station is the reducing of the fire

hazard to a minimum.
A loss by fire means loss of plant, loss of revenue dur-

ing the time of shut-down and the loss of patronage due
to the loss of public confidence in the reliability of the

plant. This last loss is by no means the least serious,

as reliability is one of the chief requirements in a system
for distributing light and power, and to many consumers
it is the first and chief consideration.

As a good share of the existing stations need to be re-

built in order to have a decent earning capacity, the loss

of plant may in many cases be considered less of a hard-

Disastrous Car Barn Fire.

On the evening of July i8th the extensive car barns of

the Chicago City Railway company on Cottage Grove

avenue, between Thirty-eighth and Thirty-ninth streets,

FIG. 3. ELECTRICITY IN PAPER MAKING AT NIAGARA
FALLS, 100 HORSE POWER MOTOR EMPLOYED.

ship than the losses through interruption of service and
the attendant loss of revenue and patronage.

The problem of safety is then the real question, and
when this is solved we at the same time solve the prob-
lem of insurance.

In the opinion of the writer, the insurance question

which the central station manager has to answer is

simply the question of making his plant insurable. This
may appear to be a radical view, but 1 believe it is

logical. I thoroughly appreciate the fact that insurance

is a serious matter to many of the members of this so-

ciety, and I believe I am thoroughly familiar with the con-
ditions which make it a serious matter. Many plants in

this territory are located in towns where all insurance is

expensive. Many plants have been located without re-

FfG. 2. ELECTRICITY IN PAPER MAKING AT NIAGARA FALLS.—TURBINE, GENERATOR AND REGULATING APPARATUS,

were destroyed by fire. The barns were used for the

Cottage Grove avenue cable line, and the electric roads

operated by the company were only incidentally affected.

Superintendent Bowen is reported to have made this

statement: "Our loss is about $500,000. As near as

we can estimate we have lost 22 horses, 300 cars, of

which 100 were grip cars, 125 winter cars and 75 sum-
mer cars, and the building with all its contents. In all it

will figure up about $500,000. I do not think we will be

seriously inconvenienced by the fire, as we have time

yet in which to prepare for winter cars, and as for sum-
mer traffic we can take cars from other lines and use

them here." At least three men lost their lives in the fire.

The Bcraent (HI.) Electric Light & Power company
will erect a new power house and install new engines
and boilers at once.

gard to either external exposure or external fire protec-

tion. A large proportion of existing plants were installed

at a time when the electrical manufacturers and electri-

cal constructors did not understand what materials and
methods should be used in order to secure safety, and
finally and worst of all, many plants have been installed

by companies or individuals whose only thought was to

get the largest price for the cheapest installation, leaving
the unfortunate station owners and managers to wrestle

with the question of safety, as well as those of reliability

and economy, But however serious the question may
be. it must be met. and, if attacked in the right way, the
solution may not be as difficult as it at first appears.
As before stated, the results of a central station fire

are twofold: First, there are the losses due to interrup-

tion of service, and second, there is the loss of plant. I

have placed the losses due to interruption of service first,

as these must be considered whether we consider the

I. Read boTore tlio Northwestern Eloctrical association, Mari-
iietle, Win., July 15, 1896.

question of insurance or not. The interruption of serv-

ice for any considerable time or a decrease in patron-

age due to irregular or uncertain service may, and often

does, mean a difference in revenue, which is the differ-

ence between a profit and a loss in the operation of the

station, and operating a station at a loss is worse than
losing it.

The way to secure safety and reliability is to have
proper construction and proper care, protection and at-

tendance. The proper methods for securing safety are
laid down in the rules and requirements of the Na-
tional Board of Fire Underwriters and are well known
to all engineers and constructors of any standing.

The question of insurance can be met in three ways:
First—By insuring in responsible and reliable insur-

ance companies.
Second—By the formation of a mutual company by

central station owners.
Third—By securing the maximum safety through the

use of proper construction, care and fire protection and
taking the chances of a fire loss.

As a general proposition the only reasonable course is

the first one indicated, that is. the insuring in responsible

and reliable companies. The plan of forming a central sta-

tion owners' mutual has been ' 'weighed in the balance and
found wanting." Theoretically, it may be possible to form
such a mutual company, but it would be an additional

burden to the central station business, which I take it

has trouble and problems enough to face already. If

fire insurance is a legitimate business—and it appears
to be as legitimate a business as electric lighting^then
we may as well assume that the insurance people know
their business, and that the competition between insur-

ance companies will produce as low a rate as could (with
equal protection) be given by a mutual company. The
third method mentioned, of securing maximum safety

and then taking the chances, may be the best in some,
bat only in very special cases. If the central station

plant is so designed, installed and operated as to re-

duce the fire hazard to a minimum, insurance com-
panies will ask a minimum rate of insurance, which, in

most cases, will be so small as to be no burden to the
owners. Discarding then the two plans just mentioned,
we are brought to the first plan of insurance in reliable

companies. Accepting this as our line of action, the
problem now is to so install and operate our plants that

the hazard is reduced to a minimum or at least to a
point where further improvements would incre?se the
cost out of proportion to the additional safety secured.

Before this point is reached, we will usually have
secured a plant in which the fire hazard is very
small and on which the insurance rate should be sur-
prisingly low. We must not figure too close on our in-

vestment. Even if the interest on the added investment
is equal to the amount saved by reduction of premiums
we are ahead, as the improved construction, care and
attendance means a smaller chance of interruption of
service and usually better service, less repairs and
smaller depreciation.

The great problem is, as I have said, how to best
secure safety. Competition in the electrical manufac-
turing and construciion business has not led to in-

creased safety. On the contrary, it has led to cheap-
ness in both appliances and methods, and cheapness does
not mean safety. On the other hand, we must not think
that we must be extravagant in order to have safety.

The use of proper methods of construction and of intel-

ligence and care in operation are what is most necessary
to secure safety. If, however, we cannot look to the
electrical companies for protection, to whom shall we
look? Who should judge of what is necessary for safety?
Who has devoted most time and thought to this subject?
The National Board of Fire Underwriters beyond a
doubt. Whether we insure or not, the regulations of

the underwriters are to-day the best, and we may say the
only, guide to safety. These requirements can of course
be improved, but the insurance people are ready and
anxious to receive suggestions from all engineers and
cen tral station men. l sincerely believe that a study of
the requirements of the underwriters, and a free dis-

cussion of their merits by central station men and engi-

neers, is the one thing that will lead to an understanding
of the insurance question and will eventually lead to an
understanding between owners and insurance compa-
nies, which will be mutually satisfactory.

By way of starting such a discussion in this associa-
tion, I ha\e incorporated into this paper in full the
rules of the underwriters regarding central stations.'

Every one of these rules represents thought, investiga-

tion and experience, and, if time permitted, it would be
profitable for us to discuss each rule by itself. I shall

have to be content, however, with calling attention to

the rules and to a few lessons which they seem to teach.

If a central station conforms to all these requirements,
the insurance rate is very low, and even at the low rate

its insurance is eagerly sought by insurance companies
as desirable business.

The base rate, or the rate of insurance for central

stations which conform in all respects to the require-

ments of the underwriters, is 50 cents per Sioo. For
every point in which a station fails to conform to the re-

quirements, a certain addition is made to the rate.

The underwriters recognize 34 specific causes for

raising the rate above the base or minimum amount.
These causes are violations of the rules and regulations.

A specific addition is made to the rate for inadequate fire

protection, and an addition is made for other occupancy,
condition and exposure, according to hazard. The 34
causes just mentioned are all violations of the regula-

I. These rules include tlie requirements of tlie underwriters
for standard lifjbt and power plants, covering features of con-
struction, material, equipment, arrangement, location and other
details.
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tioDs concerning construction of building, electrical ar-

rangements, or care and attendance, and are therefore

all causes within the control of the owner.
These 34 causes may, if they all exist, raise the rate

to over 510 per Sioo, but of this sura over $5, or more
than one-half the amount, is due to the following causes:

Improper arrangement of stack, defective wiring, im-
proper construction of switchboard, improper construc-

tion and placing of rheostats, storage of oils, gasoline,

etc.. in station and improper storage of ashes. All of

these are defects that should and always can be avoided,

and usually at small expense.

Time does not admit of taking up the 34 violations sep-

arately, but I can cover the ground in a general way by
saying that if a station was built and operated so as to be
defective under all or a majority of the 34 counts, an in-

telligent man would consider that it was only a question

of time when it would burn down. The additions to the

rate are not unreasonable. The causes for which the

greatest additions are made to the rate are conditions

which no sensible man would allow to exist in his sta-

tion. In most cases a station can be designed or remodeled
by onefamiliar with the underwriters' requirements so as

to have a very low total rate, and without any extravagant
expenditure, and where the surroundings are favorable,

a station can be cheaply built which can be insured for

the minimum rate or very close to it.

The conclusion which I hope can be drawn from my
remarks is that the solution of the insurance problem is

intelligenr construction and operation and that the way
for us to determine how to design, install and operate

plants and how to improve existing plants is to carefully

study and freely discuss the requirements of the National

associated themselves in the Morse Cycling club. The
organization is prosperous and has rooms in the Imperial

building. Its badge consists of a representation of a bi-

cycle wheel. The pneumatic tire bears the name of the

organization, but the hub is replaced by a hand grasping

lightning flashes which dart out to the rlra in lieu of

spokes. The officers are : Presiden t , J. C . Barclay

;

vice-president. Geo. A.. Mitchell; secretary, A. E. More-

lock; treasurer, Theron T. Childs; captain, Frank E.

Watts; directors, C. L. Clevenberg, Jesse J. Smith, N.

B. Booth, W. T. Plummer, Geo. J. Donar. J. A. Cum-
mins.

A Japanese Visitor.
Seiryo Mine of Tokyo, electrical engineer for the

Japanese government, is in Chicago for a brief stay in

the course of a journey of inspection in the United

States. The Japanese are making rapid progress in the

arts of electrical application, and have availed them-

selves of the telephone and the electric light to a con-

siderable extent for several years, while the telegraph

has been long in use. Now, however, the "Yankees of

the East" are considering electrical projects of a varied

and more ambitious character, as explained by Mr
Mine in the course of a chat in the Western Elec-

trician office.

Japan is a country of abundant water power, and an
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Board of Fire Underwriters and then apply the right

principles and methods to the plants which we are design-

ing or operating.

Followers of Morse.
Noting the recent statement in the Western Electri-

CL\N that the director of the state telegraphs of Belgium

had applied to S. F. B. Morse of Chicago for a portrait

of his famous grandfather, the Morse club of New York

—an organization formed on t":e occasion of the fiftieth

anniversary of the transmission of the first message, for

the purpose of annually celebrating the event and honor-

ing the name of Morse—has written to Mr. Morse asking

authority to send to M. Banneux a photograph made from

a crayon portrait of Prof. Morse showing his decorations

of honor. Mr. Morse had complied with the request

from Belgium before the receipt of the New York letter,

but he gave his sanction, nevertheless, for the forward-

ing of the portrait favored by the New York society.

The Telegraphic Historical Society of North America

is soliciting subscriptions from members for a special

publication and library fund. Secretary Maynard. from

the society's headquarters at Washington, makes this

statement: "There are on file a number of important

papers on interesting topics, which it is very desirable to

have published and distributed, and there are occasional

opportunities to purchase rare and valuable historical

books. The current receipts of the society do not pro-

vide funds sufficient for these purposes, and this special

subscription is asked to meet the emergency,"

Telegraphers of Chicago to the number of 325 have

FALLS.—GENERAL VIEW OF THE PLANT OF THE CLIFF

COMPANY.

effort will be made to transmit the power thus afforded

by the use of electricity to places where it can be advan-

tageously utilized in manufacturing. For the purpose

of gaining information to this end, Mr. Mine has in-

spected the Folsom and Fresno plants in California and

other installations of similar character on the Pacific

slope, and he proposes to see the work at Niagara and

other points before he leaves the country. He is es-

pecially anxious to secure effective insulation for the

high voltages used in long-distance power transmission,

as Japan is a country where moisture abounds and the

people are in entire ignorance of the respect which

should be accorded to a 10,000 volt circuit.

There is every indication of an immediate expansion

in electric railway building in Tokyo and perVaps other

of the large Japanese cities. The subject of the elec-

trolysis of buried pipes from ground-return railway cur-

rents is therefore one to which Mr. Mine is devoting

much attention in the United States. He is consulting

engineers and electric railway managers on this point

and gladly receives "pointers" on methods of bonding,

continuous rail practice and other methods to prevent

leakages of current.

Another feature of the electrical development of Japan

which is in sight is the building of long-distance tele-

phone lines. A route 500 miles in length is now under

consideration, and considerable extensions will no doubt

be made very soon. The methods of construction and

operation in use in this country are therefore of interest

and value to the visiting engineer.

The Convention Train.

The delegates to the Northwestern Electrical associa-

tion who arrived in Marinette from Chicago and inter-

mediate points made quite an impression Tuesday
evening, July 14th. It was 10:25 p- m. when the main
body of the electrical men from Chicago and other

points south of Marinette reached the latter city. The
convention special from Chicago had left that city at 3 p.

M., with a large number of Chicagoans and delegates

from other points on board, additions to the party join-

ing the train at various points. Among those on the

train were the following:

J. H. Harding La Porte.
H. D. Latimer Chicago.
W. S. Donnelly Chicago.
F. N. Boyer Chicago.
W. L. Morris Appleton.
W. W. Low Chicago.

J.
Wolff Chicago.

Geo. T. Caldwell Waupaca.
J. Nansing Waupaca.
Joseph M. Hill Chicago.
Henry L. Doherty Madison.
C. E. Wilson and wife Chicago.
P. A. Clisdell Chicago.
Fred De Land Chicago.

J. V. S. Church Chicago.
Frank L. Perry Chicago.
L. W. Burch Madison.
C. O. Baker Chicago.
L. C. Anderson Chicago.
O. B. Williams Whitewater.
C. C. Paige Oshkosh.
Geo. S. McLaren Milwaukee.
H. Jones Milwaukee.
Geo. S. Whyte Chicago.
Irving P. Lord Waupaca.
Geo. B. Wheeler Eau Claire.

E. L. Debell Sheboygan.
W. B. Baker Waupaca.

J. H. McGill Chicago.
Thos. R. Mercein Milwaukee.
H. D. Goodwin Milwaukee.
Miss L. A. Rhoades Milwaukee.
E. B. Smith De Fere.
John I. Begg5 Cincinnati.

Delegates and Visitors.

The official list of delegates to the convention of the

Northwestern Electrical association is appended:

L. C. Anderson ... .Chicago.

Julius Andrae Milwaukee.
H. Andrae Milwaukee.
C. O. Baker Chicago.
W. B. Baker Waupaca.
A. O. Baker Sheboygan.
John I. Beggs Cincinnati.

F. N, Boyer Chicago.
W. P. Bragg Jlonroe.

Francis A. Brown Marinette.

W. J.
Buckley Chicago.

A. C. Bunce Chicago.

L. W. Burch Madison.
S. E. Chrisiie Racine.

J.
V. S Church Chicago.

P. A. Clisdell Chicago.

Charles Cuno ... .Oconomowoc.
George Cutter Chicago.

Edward Daniell Menominee.
E. L Debell .Sheboygan.
Fred DeLand Chicago.

W. R. Fairchild Marinette.

G. W. Hanley Marinette.

J.
H. Harding La Porte.

H. C. Higgins Marinette.

H. M, Kellogg Adrian.

L. E. Kerns .Madison.

P. H. Korst Racine.

R. F. Kountz Neillsville,

H. D. Latimer Chicago.

E. W. Le Roy Marinette.

I. P. Lord Waupaca.
W. W. Low Chicago.

G. S. McLaren Milwaukee.

Thomas R. Mercein Milwaukee.

E. G. Mullen Milwaukee.

L. E. Myers Chicago.

C. C. Paige Oshkosh.

T. A. Pamperin Oconto.

F. L. Perry Chicago.

H. F. Pierce Negaunee.

John Shuette Manitowoc.

John Stevens, Jr Appleton.

M. L. Stevenson Cleveland.

W. P. Sullivan Chicago.

T. Weherling Peru.

George B. Wheeler.... .Eau Claire.

O. B. Williams Whitewater.

Charles C. Wilson Chicago.

W.Wilson Chicago.

James Wolff Chicago.

The J\ailicay Age of Chicago, one of the best of the

several excellent American journals deVoted to the steam

railroad, has reduced the size of its pages, which are

now "governed by the standard adopted by the Master

Car Builders' and Master Mechanics' associations."
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Northwestern Electrical Association.

The intense heat which prevailed throughout the

country last week did not prevent a large attendance at

the midsummer meeting of the Northwestern Electrical

association at Marinette, Wis. The delegates found the

place selected for the convention an admirable summer

resort and thoroughly -Enjoyed their stay. The commit-

tee in charge of the entertainment of the visitors had

provided an attractive programme, so arranged as not to

interfere with the business of the meeting. It proved to

be a most successful gathering, and many new names

were added to the list of members. The papers pre-

sented and the discussions which followed were valuable,

and one new member who attended the first session an-

nounced that he felt amply repaid. The subjects

that attracted most attention were municipal ownership.

the relations of central station companies to manufactur-

ing concerns and the collection of statistics on the cost

of city lighting throughout the territory occupied by the
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from gentlemen in different parts of the state, asking if

the association could not come to their rescue. In both
cases their business was threatened, and. knowing the

purposes of our association, although not members, they

came to us for assistance. There being no provision in

our by-laws authorizing the officers to lake action. I was
obliged to write them that, however much we regretted

their situation, we were powerless to act. In one case

the situation was this: In one of onr cities the only

lighting plant in the place was furnishing street lights to

the city; the city desired to operate its own plant, but

not being in a position where it could bond itself for

building the plant, it made arrangements, or was at-

tempting to make arrangements, with outsiders to build

a plant and bond it and float the bonds and turn the

plant over to the city at a nominal figure of one dollar,

subject to the bonds. This company wrote to ask if the

association could in any manner help it.

Another suggestion that I would like to make is that

the secretary keep a record, so far as possible, of the

rates charged in each city within our limits, so that

whenever a member desires information regarding rates

in other places he has only to write our secretary and
obtain the necessary statistics. A specially prepared
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members upon the death of their former associates,

Messrs. Hall, Gunderson and Sullivan.

Considerable interest was manifested in a discussion

upon the practicability of a power transmission scheme

suggested by A. C. Merryman of the Marinette Electric

Light & Street Railway company. The project was to

utilize the water power "up the river," the source of

power being from three to 50 miles from Marinette,

where it was proposed to transmit it with the view of

establishing a manufacturing center at that point. The
best advice was that given by John I. Beggs, who sug-

gested that the only satisfactory way to do was to submit

the problem to a competent engineer for careful investi-

gation. He added:

It is not a problem which anyone can solve offhand.
In the first place it would be necessary to know the

natural availability and extent of the water power,
whether it is a natural fall or whether it would be neces-

sary to employ dams. The next question that would
arise would be how much your power is worth here.

DELEGATE? TJ TH

association. The members showed that they were deter-

mined to protect their own interests and that they were

watching the manufacturing companies and others who
were encouraging the idea of municipal ownership.

The first session of the convention was held on Wed-
nesday morning, July 15th, in the court-house. There was

a large attendance of supply men and representatives of

all lines of electrical apparatus. Many prominent resi-

dents of Marinette were also in attendance.

In opening the proceedings, President Baker made an

address in which he alluded to the fact that the first

work accomplished by the association was that of the

legislative comraiitee in 1^95, and he reminded the or-

ganization that the expenses of this committee wereS348.-

01, and that no provision had been made for defraying

them. He recommended that the matter be disposed of

at once and that in the future responsibility be placed

with someone to instruct the legislative committee to in-

cur such expenses as are actually necessary, and that

these be borne by the association. Continuing on this

subject, the speaker said:

Within the last month I have received two letters
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record book can be made that will simplify the work
after the information has once been gathered.

We have a committee called the underwriters' or in-

surance committee; its duties were never clearly de-

fined; consequently no action has ever been taken by
this body. To me this seems like an important com-
mittee. Possibly if closer relationship existed between
the electric light and the insurance companies, it would
work beneficially to both parties.

Before concluding I have been requested to announce
that the damage to the electric light plant here will not
interfere with any pleasures that have been mapped out

for us. I wish to state for the association that we re-

gret very much this disaster, and I can assure Mr. Hig-
gins and the other gentlemen connected with the plant

that they have our full sympathy, for we have, most of

us, been in exactly the same position ourselves.

At the conclusion of the president's address reports of

officers and committees were presented. The secretary

called special attention to the condition of the finances of

the organization and explained his efforts in reducing

the indebtedness jf the association. The subject was

finally referred to the ways and means committee with

instructions to give the matter immediate attention.

Resolutions were adopted expressing the grief of the

This involves the question of the cost of fuel and the de-
mand for power, in order to determine whether or not
the investment would be profitable. Many people, look-

ing at the subject offhand, think that when they have a

good water power they have a bonanza, but when calcu-

lations are carefully made, and when you take into con-
sideration the cost of transmission, and in many cases

the low price of fuel and consequently the low price of

power, it can plainly be seen that it is not profitable in

many instances to utilize the water power.

Another topic of discussion at the morning session was

the subject of collecting statistics of the cost of lighting

throughout the territory from which the association drew

its membership. It was agreed that a systematic canvass

should be made under the direction of the secretary, in

order that this information should at all times be at the

disposal of the members.

This closed the routine work of the morning session,

and the members listened to a paper by W, Clyde Jones

of Chicago on the subject of "The Rights of Electrical

Companies," and another on the subject of "Insurance

of Electrical Plants," by R. H. Pierce of Chicago.

At the opening of the meeting Thursday morning the
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president made several announcements, several new
members were admitted and much routine business was

transacted.

Mr. iMercein, who represented the organization at the

New York convention and exposition of the National

Electric Light association in May, delivered his report

in the form of a paper, the essential features of which

are presented on another page. Mr. Mercein's views

were warmly commended by Mr. Beggs, who took oc-

casion to make a contrast of the methods employed by

the older association with those that prevail in this or-

ganization. Mr. Coleman. Mr. Buckley, Mr. Schutte

and Mr. Debellalso contributed to the discussion.

The next paper was that of D. C. Jackson of Madi-

son on "Alternating Current Motors." Professor Jack-

son was unable to attend the meeting, as he is only re-

covering from a severe illness, and his paper was read

by Mr. Cutter. Another paper, by W. R. Garten of

Chicago on "Lightning Arresters" was received with

dose attention.

The secretary read the report of the committee on

ways and means, in which these recommendations were

made:

That section 3 of article 7 of the by-laws, which pro-

vides that no member shall be dropped for delinquency
in paying dues inside of two years, be so amended that

the time be changed to one year, and that the secretary

be formally instructed to draw upon all delinquents who
are six months in arrears.

That the president and directors of the association be
authorized to incur what in their judgment is a neces-

sary expense for the furtherance of the needs of this as-

sociation, referring to expenses which the legislative

committee will probably be required to incur.

The subject of liquidating the organization's indebt-

edness to Messrs. Lord and Schiitte was considered, but

no plan suggested. Mr. Low of Chicago, however, ad-

vocated immediate action, and a subscription was started

on the floor, with the following result:

Waupaca Electric Light association, S5; Eau Claire

Electric Light association, S5; Mr. Schutte, S5; President

Baker, 55; Secretary Mercein, S5: Mr, Higgins of the

Marinette Gas & Electric Street Railway company. S5;

Electric Appliance company (Mr Low), Sio; Mr. Brown,
Sio; William Wilson, S5: E. L. Debell, S5; Oconomowoc
Electric Light company, S5: Henry L. Doherty, S5;

Adolph Hamacek, 55: the Faust Electric company,
Rhinelander, S5: George B. Wheeler of Eau Claire, S5;

L P. Lord, 515; E. C. Eastman, Marinette, S5; Peo-

ple's Electric company of Madison, S5; New York Insu-

lated Wire company, S5; Negaunee & Ishpeming Street

Railway company, Negaunee. Mich., $5; Mr. Bunco,

$10; R. Stevenson, National Carbon company, S5.

Considerable time was devoted in .the afternoon

session to the discussion of C. C. Paige's paper on "In-

surance." This was followed by reports of committees,

the principal one of which was that appointed to con-

sider the president's address and the suggestions con-

tained therein. Mr. Doherty said this committee desired

especially to recommend that the committee on munici-

pal and opposition ownership shall make it its duty to

"Collect facts and figures on the subject of municipal

lighting, that will be beneficial to the central station

man who has a fight on hand, or trouble of that sort."

The last session was held on Friday morning, at which

time the president announced the following-named com-

mittee on 'solicitation of new members:" Messrs

Burch of Madison. Wilson of Milwaukee. Latimer of

Chicago. Anderson of Franklin, Ohio. McGill of Chi

cage. Kittraan of Chicago, A. C. Bunce of Milwaukee,

J. M. Hill of Chicago and S. E. Christie of Racine.

Other routine business was transacted, and, after ex-

pressing the gratification of the members upon the suc-

cess of the meeting and returning thanks to the local

committee, the president declared the meeting ad-

journed. ^^^^^_^^_—

_

Social Features.
The arrangements for the entertainment of delegates

and visitors were very complete. On Wednesday after-

noon there was an excursion to Lakeside, where a pic-

nic, boating, bathing, log-rolling frolics and tub-races

were arranged for the afternoon and evening. Free-

dom of Marinette and Menominee power plants was ex-

tended to members and their friends, On Thursday

afternoon there was an electric railway excursion of 30

miles over the Twin Cities system, stopping at Leisen

& Heines brewery, the Scaling Gap. and other points of

interest. During the trip a photograph was taken,

which is herewith reproduced.

On Wednesday the Oakwood Beach club, through an

entertainment committee composed of George W. Han-

ley, Frank L. Carney and J.
F. Hancock, extended a

cordial invitation to the association members to attend

an informal dancing party at the club's casino.

The banquet on Thursday evening, which was un-
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doubtedly the chief social feature of the convention,

was in charge of the following committees: Representing

the Marinette Gas, Electric Light & Street Railway

company, Henry C. Higgins. Andrew C. Merryman,

John F. Hancock, Geo. W. Hanley; representing the

Menominee Electric Light, Railway & Power company;
Augustus Spies, John W. Wells, Joseph Flesheira, Ed-

ward Daniell. The committee of reception was com-
posed of Ira D. Buck, Warren

J.
Davis, Harry

J. Brown,
Williams. Baker, E. C. Eastman, Reuben C. Merryman,

J.
I. Scott, Fred Carney, Jr., F. A. Brown,

J. M. Andrew.
About one hundred guests sat down, and under the bril-

liant guidance of Toastmaster G. W. Hanley the follow-

FIG. 2. AN IMPROVED FOCUS TUBE.—SCI.-\GRAPH OF HAND,
SHOWING SHOT,

ing programme was successfully carried out; "Our

Country," chorus "America," led by F. E. Fenton;

"Marinette." Mayor J. J, Sherman; duet. F. E. Fenton

and W. H. George; "Menominee," Mayor J. W. Wells;

soprano solo, Mrs. H, E. Tanner; "Northwestern Elec-

trical Association," President W. B. Baker; bass solo;

George W. Taylor; "Our Retainers," E. C. Eastman;

contralto solo. Miss Lillian McGillan; soprano solo,

Mrs. Clark; "Our Patrons," Francis A. Brown; "The

Ladies—Why Should They Be Absent?" T. R. Mercein:

"The Electrical Press," Frank L.Perry. The toasts

and music were followed by informal remarks by dis-

tinguished guests, among whom was George Cutter of

Chicago, who.-e most intelligent and enthusiastic speech

on "The Electrical Future" commanded the closest at-

tention and provoked hearty applause. '
'Auld Lang
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wealthy men of Marinette, among them President Henry
C, Higgins, Secretary G. W. Hanley, Vice-president

A. C, Merryman, Treasurer
J. F. Hancock, the Hon. Jesse

Spalding, the Sawyer-Goodman company, Fred Carney,

J. H. Witbeck, Charles Shields and many others of

the leading men of the city. When it is remembered,
too, that on the evening of the delegation's arrival the

railway company met with great misfortune through a

serious breakdown at its power station, it will not be
wondered that the association members showed enthu-
siasm over the treatment received.

An Improved Focus Tube.

By Joseph F. Smith,

During the last few months many designs of vacuum
tubes have been put upon the market. Some of these

are entirely worthless, while others have given excellent

results. Of the tubes that have been successful the pear-

shaped or maltese cross tube has probably been used

with more general satisfaction. With tubes of this shape

most excellent results have been obtained. But this

style of tube is open to two very serious objections.

First—The surface is large, and as the glass fluoresces

more or less over the entire surface, Rontgen rays are

given ofi from the surface of the whole tube. This can

be seen by observing an active tube with a fluoroscope.

Although the spot on the glass opposite the cathode,

where the cathode stream impinges on the glass, seems

to be the principal source of the rays, there are dis-

charges from the edges and back of the cathode which

strike the glass elsewhere, and the glass, wherever it is

thus bombarded, becomes in a greater or less degree a

source of Rontgen rays. A large part of the radiation

is thus lost and a higher potential is necessary to pro-

duce good results. This necessitates the use of a large

spark coil. Besides, the source of the rays being a

large surface, the outline in the sciagraph is not definite.

To get good definition a diaphragm must be used or the

tube placed very far away from the object, either of

which is a waste of energy.

Second—The cathode stream bombards the glass di-

rectly. The heating of the glass makes it liable to break,

and the bombardment gradually wears the glass away,

and if it is thin, as it should be, to be effective, the life

of the tube is, for this reason, short.

To remedy these defects the writer several weeks ago

designed and had made by William J. Bohm of Chicago

a tube of the focus type of the exact size and shape shown

in the cut (Fig. i). The first tube made was entirely

successful and has been in use several weeks and still

gives excellent results. The tube is small and easy to

exhaust. The fluorescence is practically confined to

the bulb-shaped portion, thus giving a definition of out-

line in the sciagraph that none of the larger tubes can

give. The time of exposure is very much shortened, and

a four-inch spark coil gives with this tube as good re-

sults as six or eight-inch spark coils do with the larger

tubes.

The bones of the hand and the BB shot imbedded in

A, Concave Cathode of Aluminum: B, Platinum Disk I'orming Anode. Inclined 45 degrees and placed at Focal Distance of A; C,
Thin Glass Bulb.

FIG. I. AN IMPROVED FOCUS TUBE.—SMITH'S DESIGN.

Syne," sung with a vim. concluded an affair long to live

in the recollections of one of the best conventions of the

association.

The association has heretofore been entertained, but

never before has it been quite so thoroughly over-

whelmed with kindness. It would be out of the ques-

tion to find space in which to record the many little

acts of personal kindness on the part of both Man-

netteans and Menomineeans, suffice it to say, however,

that Menominee opened its doors (and street rail-

way too) and the "freedom" of both cities was ex-

tended. Perhaps a few may not have known it. but the

expenses of the entire entertainment were borne by the

Marinette Gas, Electric Light & Street Railway com-

pany. This company, by the way, is composed of the

the palm of the hand in the accompanying reproduction

(Fig. 2) are very well defined. This sciagraph was taken

with a five-minute exposure, using a four-inch spark coil

to excite the tube. By means of the fluoroscope the

bones of the wrist, the forearm, the elbow-joint, the

foot and knee-joint can be distinctly seen.

The cathode is a concave disk placed in the nan owed

end of the tube, thus making the glass surface back of

the cathode as small as possible. The anode terminates

in a platinum disk placed at the focal distance of the

concave cathode and inclined at an angle of 45°. The
platinum disk is bombarded and becomes the source of

the radiation which passes out through the thin glass

bulb. This obviates the heating of the glass and the

erosion due to the impact of the flying particles.
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The Western Electrician's first special electric

light convention number (dated May 9th) contained

7,576 square inches of advertising. For the same week

the Electrical World contained 7,326, the Electrical

E7}gineer 3,687 and the Electrical Revieiv 3,375

square inches of advertising.

The Western ELECTRiciAN'sadvertising, therefore, ex-

ceeded that of the Electrical World by S50 inches,

that of the Eiiginccr by 3,8SS> inches and that of the

Rcviezu by 4,S01 inches. It exceeded the combined

advertising of the Revictv and Ev^inccr by ol^J;

inches.

The steady advancement of special convention adver-

tising in the Western Electrician can be shown by a

little table well worthy of attention;

Issue.
Number of
Advertising

Paces.

Total
Number of

Pages.

Square Inches
of Paid Ad-
vertising
Matter.

March 3, 1894
February 23, 1895.

May 9, 1896

40

72

56
68
88

4.145

5.593
7.576

These figures are carefully and accurately compiled.

They illustrate more forcibly than words a steady and

vigorous growth during the hard times. It is to be re-

membered, also, that, in computing the square inches

of advertising, all announcements of the Western

Electrician or the Electrician Publishing company are

rigorously excluded, so that the result shows net, bona

fide, paid advertising. The figures show a growth of

2,000 square inches in a year. They are eloquent and

may be left to speak for themselves.

An opinion advanced by C. P. Wainman of Minneap-

olis upon the probable outcome of the Berliner litigation

is being industriously circulated by the Bell companies.

Of course, Mr. Wainman thinks the Bell interest will

win, and so do all other faithful adherents of the Bell

company's cause, but the opinion expressed is of no

practical value, inasmuch as Mr. Wainman has no means
of ascertaining the views of the members of the Supreme
Court of the United States upon the issue. There are

many telephone experts in the United States who do not

entertain the same opinion as Mr. Wainman, and some

of these are Bell men, too, but they are restrained from

giving publicity to their views by a sense of propriety

or policy. Of course, after publicly expressing an

opinion adverse to the Bell ^claims, these men could not

hope to retain their positions. Whenever an "opinion"

on the telephone situation is published by a Bell man it

can safely be relied upon to be favorable to the Bell

company.

At present there are several distinguished Japanese

visitors in Chicago engaged in examining into the

methods employed in electrical enterprises of various

kinds here. Several of them have a governmental com-

mission to make a care*^ul study of telephony. It is espe-

cially interesting, therefore, to note the announcement

that engineers of the department of communications of the

imperial government of Japan have received instruc-

tions to prepare estimates of cost for the surveying,

designing and installation of an extensive telephone sys-

tem that will connect every portion of the island with

metallic service. The long-distance lines of the proposed

system will altogether aggregate 25,000 miles in length. and

the plan contemplates the establishing of 40 main offices

and 180 public stations, which will be capable of hand-

ling 25,000 subscribers. At present telephone exchanges

are in operation in Yokohama. Tokio, Osaka and Kiobe,

while next month an exchange will be in operation in

Kioto. The system will embody both land and subma-

rine construction and the line construction will probably

be begun next summer.

Although there was no paper devoted entirely to the

subject of municipal ownership read at the Marinette

convention last week, the Northwestern association did

not fail to consider the matter and record its opinion of

the practice of manufacturers and agents who encourage

such projects. Mr. Mercein, in his paper, alluded

briefly to the subject, and this was sufficient to bring

the matter before the convention for discussion. Mr.

Beggs advised the companies represented to stand to-

gether and fight municipal ownership, and he pointed

out the most effectual means for bringing the parent

companies to a realization of the power of the associa-

tion. He denounced the big companies for encouraging

municipalities in establishing city plants where local

companies were already giving satisfactory service at

fair prices and he expressed his belief that such com-

panies should be exposed wherever they were detected.

It was determined to collect statistics upon the subject

of the cost of city lighting throughout the Northwest and

place the figures at the disposal of members of the as-

sociation. Carefully prepared statistics upon which the

companies can rely would prove valuable in controver-

sies between local lighting companies and city councils

and village boards. At present such information is not

readily accessible and is very much needed in refuting

erroneous statements of those opposed to the interests

of the lighting companies. Other papers of practical

value were read.

Whate\'er may be said in the way of criticism oE the

overhead trolley system, it must be admitted that in

many large cities it has succeeded in effecting a reform

in neighborhoods that had for years withstood all other

influences. The people of Chicago are now witnessing

a remarkable transformation of this kind in one of the

worst parts of the city, and the credit for this improve-

ment is due to the trolley system, For many years

Clark street, south of Van Buren street, has been known

as one of the very worst thoroughfares in this town.

Property-owners have endeavored to rid the street of ob-

jectionable resorts, but their efforts have been baflled.

It was suggested that the presence of a busy line o^

street cars would drive away the objectionable charac-

ters that infested the lower part o£ the street and change
the appearance and character of the neighborhood, and
this consideration had much to do in the matter of gain-

ing consents of property-owners along the line for the

establishment of an overhead trolley system. No sooner

had the line been established and the cars operated than

the effect of the change was felt. Indignant protests

were made by persons who patronized the street cars

that passed through this street, because of the vice that

was openly flaunted by the denizens of the locality. The
matter was brought to the attention of the mayor, and

he directed the police department to act, but this did

not have the desired effect, and so urgent became the

demand that the mayor was obliged to give the matter

his personal attention. He satisfied himself of the con-

dition of afi^airs in the district complained of, and then

gave instructions to the police of the precinct which

could not be misunderstood. As a result the daily pa-

pers say there is marked improvement already, and

that it is now only a question of a short time when there

will be a complete transformation of this famous "levee"

district. And the trolley brought about this movement.

Comparatively speaking, it is not long since electricity

invaded the field of transportation, but in the few years

that it has been recognized as a factor in the commer-
cial world it has made wonderful advancement. It is

unfortunate that so many of the claims made in the

early days were extravagant and impracticable, for con-

servative men came to look upon all suggestions in this

line with distrust, and as a result many worthy pro-

jects suffered. But this is not all. It requires much
time and work to remove an impression like this when
once acquired by the business community, and even

to-day traces of it appear when the proposition is made
to substitute electric power on the great steam rail-

road systems of the country. It is true that the

trolley roads throughout the country have demonstrated

the superiority of the electric motor over other means
of propulsion on surface roads, and there is evidence

that the extension of the system to elevated, suburban

and in some cases to interurban traffic is proving emi-

nently satisfactory, but the problem of converting the

great steam railroad systems of the country into electric

lines is of far greater importance in every way, and it is

not strange that the managers of these properties hesi-

tate, especially when they recall the extravagant claims

that were made by promoters of trolley schemes. In-

terest in this subject is growing steadily among steam

railroad men in spite of these drawbacks, and it is nat-

ural and right that electrical men should foster and en-

courage it, but at the same time it behooves them not to

repeat the mistake of their predecessors in the street

railway field The question that concerns the man-
agers of steam railroads is how far they can go in the

substitution of electric power on their lines with good

results. The practicability of the plan will be deter-

mined by the engineering and financial departments of

these corporations. Estimates of the cost of trans-

formation and operation under the proposed system will

be made and examined by conservative engineers, as in

the case of the Pennsylvania system, and if the figures

published in the report of the latter investigation are cor-

rect it would seem to be to the interest of that corporation

to undertake- the change. It is evident that railroad

managers do not propose to accept any figures or adopt

any plans without being convinced of their practica-

bility. They will investigate for themselves and in their

own way, and that means that they will go slowly, try-

ing a branch road here anianother there, under differ-

ent conditions, until they have obtained a sufficient

amount of data from actual experience to dispel all

doubt. This is being done in New England as well as

on the Pennsylvania system, and it is promised that this

work will be followed by the equipment of more im-

portant branches with heavier rolling stock until suffi-

cient practical data of a favorable nature has been gath-

ered in this way to justify a change of entire systems.

An authority on steam railroad management says that

when this point is reached the transformation will be

rapid, and the complete invasion of the steam railway

field will take place at a pace equal to, if not greater

than, that of the street railways. It is worthy of men-

tion, too, that in the opinion of the ablest men engaged

in steam railroad management in this country to-day,

this desirable point is being rapidly approached, and the

progressive engineers are fitting themselves for the new

conditions that are bound to confront them.
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New York Convention and Exposition.'

By Thomas R, Mercein.

In April last I was appointed by the president and
board of directors to represent this association at the

Mav convention and exposition of the National Electric

Light association in New York; so I arranged matters
accordingly, and on Monday morning. May 4th. reined-

in my foaming valise at the ^larray Hill Hotel in

Gotham, and soon thereafter invaded the national head-
quarters and presented ray credentials to Secretary

Porter. That gentleman promptly decorated my per-

son with "honorary guest" and other badges, intro-

duced me to his fellow officers and a number of dele-

gates, and made me generally welcome. An hour after

I was in a front seat at the convention hall and seeing

President Wilmerding delivering his address, I cannot

say hearing him, for noisy preparations for the exposi-

tion were close at hand, and the sound of active saws
and hammers came preponderant through intervening

muslin walls, and drowned the presidential diction in

its turmoil. It remained for the more vigorous lungsof
our own honorary member from Cincinnati—lungs in-

flated with a sense of wrong, and impelling a voice keyed
bv indignation to unusual resonance— to rise superior to

mere carpenters' tools in action; and the rasping of saws
sounded but as a harsh murmur, and the sharp staccato

of hammers as but a subdued tapping, as the member
from Cincinnati scored, for alleged neglect of duty, a
committee appointed to harmonize the relations between
manufacturing and central station companies.

Cleveland's representative, with San Francisco's as an
ally, rallied to the defense of the besieged, and. at their

own request, the big guns of the assailed committee
were discharged in the face of the enem}-. When the

smoke of battle had cleared away the erstwhile combat-
ants shook hands, figuratively, across the bloodless

chasm, and the convention adjourned toquieter quarters.

The incident revealed to me an apparent feeling of

antagonism between the national association members
and the manufacturers—a feeling which may exist, but
has not been evident in our own meetings.

During the succeeding three days, I was in attendance
at the several sessions and heard a number of papers
read and discussed, but there was no paper or discussion

on the subject of municipal lighting and ownership, a

question which year by year is obtruding itself more and
more persistently upon central station interests, and
which the National Electric Light association, above all

others, should thoughtfully and thoroughly consider,

and arrive at some well-advised and concerted action

upon.
It is not within the scope of this paper to suggest what

this association should do in the matter, but there is

certainly a tendency toward municipal ownership of

electric lighting and street railway plants. It is imma-
terial from what causes it arises, whether dissatisfaction

with existing plants, or jealousy of corporations, or the

desire for patronage that city ownership would confer

on the dominant political party or from an honest belief

in the better methods of municipal ownership. A vital

question before this association is what steps should we
take, as an organization, to d'^^feat, in the interests of our

members, and, as we believe, in the interests of the

public at large, the tendency referred to. Thanks to

the efforts of this association, scantily appreciated as

they seem to have been, Wisconsin laws now contain

but few features detrimental to electrical interests, but

we are a Northwestern, not merely a Wisconsin asso-

ciation, and it is not sufficient to prevent, as we have,

the enactment of unjust state laws. The danger lies in

city, town and village boards of control, influenced

largely by unintelligent public demand, by selfish and
perhaps sordid motives, and while we must not know-
ingly infringe upon the unquestioned rights of a com-
munity to work out its own salvation, we may endeavor

by all legitimate means to educate that community to

the justness of the position we assume on this question

of ownership. No investment in any business serv-

ing the public can be permanently safe when in opposi-

tion to a generally adverse public opinion; therefore the

public must be with us to insure success. I hope that

some day. near at hand, there will be a joint meeting of

delegates from the National, the Northwestern, the

Southwestern, the Canadian and other kindred associa-

tions to discuss this matter and take action thereon.

The papers presented at New York were, as a rule,

too theoretical and technical for the average electrical

education, and were not calculated to meet the demand
for general practical information. The discussions were

not at all spontaneous, and very few took part, and those

largely at the solicitation of the presiding officer, an

evidence that the subjects were not of general interest,

or were too technically treated. An exception was the

paper of L. A. Ferguson on "Acetylene Gas," a care-

fully prepared and intelligent statement of facts as the

author found them. L. H. Rogers' paper on "Evolu-

tion of the Arc Lamp" combined history, suggestion and

prophecy in an interesting manner and demonstrated

the possibility of combining fact, fancy and foresight in

an enjoyable convention paper.

I was struck by the almost aggressive manner of those

desiring information on the subject in hand. There

seemed a desire to trip the author up, as it were, and

many of the questions asked aimed, apparently, at his

discomfiture. You will bear in mind that I was there,

among other reasons, to observe critically the methods

and manners of the National association in conven-

tion with the view of so influencing our own compara-

tively new organization's ways as to include the virtues

and exclude the failings of the older and more expe-

I. Read before the Northwestern Electrical association, Mari-

nette. Jnly 16, 1896-

rienced body; therefore I beg to say that such criticisms

as I make are not in an unkindly spirit, but that we
may profit by lessons to be learned therefrom. Itpleases

me to believe that in uniformity of attention, spontaneity

of even-tempered discussion and courtesy to speakers
the Northwestern Electrical association has nothing to

learn from the parent society, whose success and influ-

ence it nevertheless admires, and whose many excellent

features it is glad to adopt.
The National association has a rule requiring all pa-

pers to be in the secretary's hands some time prior to

the convention at which they are to be presented. The
purpose of the rule is that the papers may be revised if

deemed necessary, and that they may be printed in ad-
vance and copies mailed to all members before the meet-
ing, with the view of eliciting discussion. In my judg-
ment that plan has serious defects outweighing its al-

leged advantages, at least to our association.

First—The conditions of the National and our associa-

tion are different. The one has a comparatively large in-

come from its fees and dues which enables it to incur

larger printing, postage and general expense than the

other would be justified in. It employs a permanent
secretary-treasurer at a salary that enables him to de\ote
practically his entire time to the duties of his office, and
the revision of papers and their advance printing and
distribution are but a part of his routine work. The
secretary of the other realizes that his salary does not

justify him in the labor now incumbent upon him,' to

say nothing of additioaal work, and will willingly relin-

quish his official position and the emoluments thereof,

at the expiration of his term of office.

Second—The National association, with its prestige of

age and reputation, is more generally representative of

electrical interests, and therefore attracts more public

attention at present than the other, consequently its regu-

lations command the ready acquiescence of the members
and the authorities and experts of the profession, as well

as large audiences and wider publicity.

Third—-Few men of proper pride and self-esteem would
submit their gratuitous papers to the advance criticism

of any individual or committee, or consent to any eras-

ures or alterations of their own matter. It would, there-

fore, be difficult to secure papers from competent au-
thors cognizant of the rule. Of nine papers read at the

New York convention, but two were submitted in ad-

vance.

Fourth—The freshness and interest of the papers
would be decreased were they read beforehand by the

members of the convention. One of the aims of the as-

sociation is to secure the personal attendance of the men
whom it has complimented by the request for papers,

and who have complimented it by their compliance, as

well as the presence of interested auditors to listen to

something new. To handicap the lecturer or discount
the novelty of his views by prematurely publishing them
would not, in my opinion, be a satisfactory method of

conducting the important literary and educational fea-

tures of our convention.

Papers should be published, as they are, after delivery,

for preservation and future reference, as well as in

courtesy to their authors. I have mentioned some of the

disadvantages of the rule referred to, and "there are

others." Its only advantages seem to be promotion of

discussion, meaning criticisms prepared, like most "im-
promptu speeches," in advance, and the opportunity of

eliminating advertising and other objectionable matter,

meeting a possibility which is not complimentary to the

programme committee or the gentlemen it asks favors

from. I have given some space to this subject because
several members have spoken to me of the advisability

of such a rule-

Apropos of lectures, those given in New York by D.

McFarlan Moore on "The Light of the Future" and by
Max Osterberg on "Rontgen Rays" were very interest-

ing, especially the former. A large stage well lighted

by tubes was a delightful novelty, and the striking

personality of the nervous young enthusiast, whose
name and fame are growing apace, was pleasant to see.

The beauty and efficiency of the new light were also

demonstrated on the opening night of the exposition.

when Governer Morton of the Empire State appeared

framed in a 16 to i silver radiance that must have been

a revelation to one of his golden proclivities. Curious

that the oratory of a gold standard candidate should have

been described' as ' 'silver tongued," but possibly because

it was a matter of sound, not substance, and the masses

seem to yearn for bimetalism.

My interest in Rontgen rays was much enhanced by

a personal meeting with Mr. Edison, who interrupted

himself in active fluorescent screen work to talk with me
of our association and its future potentiality. "All cen-

tral station men in the West should join you," said he,

and it is needless to say that I thoroughly agree with

him. The kindness of Prof. Max Osterberg made me
one of a small party at a practical demonstration of the

utility of the famous rays in locating a bullet in the arm

of a Bellevue Hospital patient.

The exposition itself was a well arranged series of in-

teresting exhibits, from the basement, with its modern

self-stoking boilers and its high-speed direct-connected,

independent and combined engines and generators, to

the third floor and its galleries, with Edison fluorescope

room, vacuum tube apartments, Osterberg and other ex-

hibits Everything in successful operation but one. and

that was the electric elevator scheduled to carry dele-

gates to the convention hall on the fifth floor and visitors

to the various exposition halls. I have rarely heard

more variegated and descriptive profanity than in that

elevator. One entered it at the basement, a gay, glad-

some, trustful boy. Middle age and deep suspicion

overtook him at the third floor, and at the fifth decrepi-

tude and blasphemy claimed him for their own. The

motive power seemed to culminate in sundry stops that
protruded here and there, and when the musician in
charge played a fugue upon them, the elevator reluct-
antly left its moorings and solemnly rose to the occasion.
Frequently there was a hitch and nothing rose but the
temper of the occupants, apprehensive of indefinite mid-
air suspension in this modern coffin of Mahomet. I

think, perhaps, with a few easy chairs, a lunch counter
and a time-table, a man of leisure might have taken
the trip in some comfort, though the scenery is monot-
onous.
The salient features of the main floor were: First,

the model of the Niagara power plant, with the genuine
roar of the cataract by telephone; second; the Erie canal
electric traction model, which I believe some of our
bright minds here could materially improve upon; third,

the Electric Heating company's exhibit, where deft
handed and attractive maidens evolved toothsome dain-
ties from electric ovens in which spry young volts strug-
gled against obstinate ohms to produce adequate am-
peres for a batch of biscuit. I courted indigestion and
the blooming bakeresses assiduously, but made more im-
pression on the produce than on the producers. Fourth,
the General Electric company's exhibit, including the
little electric theater, with its miniature dramas of
light and color effects. Fifth, the Edison company's
show of ancient as well as modern apparatus, shocking
interested visitors freely, with marked preference of
the attendants for feminine victims. Sixth, the tele-

seme annunciator system, whereby the top-most dweller
in a modern sky-scraper, by the turn of a crank, calls
successfully for any desired article from a cocktail to
a coffin. Lastly, everything in the electric line. The
side aisles were flanked by handsomely decorated
canvas caves, where genial human spiders lured willing
flies to the webs of interest, and furtive but excellent
cigars paid tribute to American sympathy with strug-
gling Cuba,

Discussion.

John I. Beggs: I heard read here yesterday by your
chairman, or referred to rather, an appeal made by a
company. I think, in this state, for protection against an
already too limited field being invaded by a municipal
plant. I say that if the central stations of this country
would stand together, there would not be so much effort

made by the representatives of manufacturing companies
to exploit municipal plants. I have always been strongly in

favor of standing by the central station; I have in season
and out of season urged the manufacturing companies to

realize that their interests will always lie in making cen-
tral station alliances. We, in our Ohio State associa-

tion, last October, passed very strong resolutions pledg-
ing the members of that association, that has nearly as

many members. I think, as you have here, to discrimi-

nate against any concern interested in exploiting an op-
position plant in the territory of any central station

lighting company.
Mr. Debell: We had a little siege down in my

home last year about street lighting. The one thing
that came nearest to defeating us. and losing us the con-
tract for city lights for all time to come, was figures pre-
sented as to the cost of lighting in a certain town down
East, which were somewhat lower than what we did the

lighting in our city for. On investigation, however, and
on obtaining figures which we knew were reliable and
complete, it was found that the city referred to was pay-
ing at the rate of four cents an hour for a 1,200 candle
power lamp, while the people in Sheboygan, where our
plant is located, were getting a 2,000 candle power lamp
for two cents an hour; yet these figures, distorted, per-

verted and incomplete as they were, came very near
losing us the contract. The simple fact was stated in

the City Council of Sheboygan that they were getting

their arc lamps in the city referred to for about S60 a
year, while the people in Sheboygan were paying SSo, no
reference being made to the difference in candle power,
nor difference in hours which the lamps were run. What
we need is accurate local information in such matters.

It is just such incomplete information as that referred to

that is doing more harm to the street lighting business
than some of us imagine, and to obtain accurate infor-

mation regarding local contracts would be one of the

most important works that this association could take

hold of.

Elihu Colman: I have only been a member of this

association for a few minutes, and perhaps ought to keep
still, but I want Lo say that I have already got my
money's worth. It comes in a practical line suggested

to me by Mr. Beggs' remarks. I have been getting sta-

tistics of the rates charged by the different associations,

especially in the vicinity of Lake Michigan and north of

Milwaukee, and had them very completel}' compiled in

order to fix rates for ourselves. I shall be very glad to

assist the association by letting it have the use of any
statistics that I have compiled.

Mr. Schuette: I think the suggestion of Mr. Beggs,
which it seems to me amounts practically to a boycott of

those manufacturers who are creating opposition to our
plants, is impracticable, owing to the large number of

manufacturers; moreover, such action would be contrary

to the law of this state. I fear that an attempt will be
made to repeal the law which prevents cities from build-

ing their own municipal plants if there is another plant

offered for sale, and I believe it would be well for the

secretary and president to be requested to notify all elec-

tric plants to join us in our next meeting so that we may
form some arrangement to have some one in Madison
all the time to guard our interests.

Mr. Beggs: I desire to say in reply to what Mr.
Schuette has said, that he mistakes the sense of my re-

marks. I did not suggest a boycott. I do think it

advisable for the local companies to form a very close
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union, but certainly it would be injudicious, unbusiness

like and improper, not to say offensive, to institute or

make any attempt at instituting a boycott. But the

number of large manufacturers with whom we deal is

small, not to exceed five or six. and there are not so

many sprouting up as there used to be, because there is

not the great amount of money in the business that there

formerly was, and the price at which apparatus is now
obtained is not such as to invite manufacturing compan-
ies to enter a town, as they formerly did, to put in some
apparatus, take one-half of the price in bonds and the

other half in cash. Those were the good old times

when the manufacturing companies would do that and
use the bonds for lighting cigars as they left the town,

because the cash consideration that they received was
twice the cost of the apparatus.

I do not think it is very difficult to-day to demonstrate

to almost any municipality that the price at which you
are willing to render them ser\'ice is about as low as

they can possibly render it themselves, and in many in-

stances it is much lower. Some companies, to be sure,

presuming upon their pull- with the municipal authori-

ties, insist on an outrageous figure. In Springfield, 111.,

the local lighting company insisted upon the renewal of

a contract at something over S139 for arc lights per an-

num, a rate which it had obtained for two years. Such
posi tions should be avoided. The Standard Electric

company, whose apparatus I use, induced some bankers

and prominent citizens of Springfield, contrary to my
advice, to form a syndicate, which agrees now to furnish

lights to that town at something like S^oper annum, the

local company having been demanding or getting S139.

But this syndicate of bankers and other citizens buys the

plant, pays for it, and at the end of 10 years expects to

be able to turn it over to the city as a free gift. That
is one of the things that we have likewise got to contend
with, and to try to take steps to forestall. The price of

electric lighting has now gotten down as a general rule

throughout the country to between SSo and S90 for a

2,000 candle power lamp, burning all the dark hours (I

do not refer to a moonlight schedule, of course). Our
own contract, entered into in Cincinnati four years ago,

was thought to be very low, being S84 90 for a 2,000

candle power lamps, burning between 3.800 and 3.900
hours a year, being a fraction over two cents a light on
an all-night schedule every night, the schedu!e being

fixed by the municipal authorities.

My idea was not to urge upon this association to adopt

the method of meeting competing manufacturers in anj'

offensive way. If a manufacturer knows that 50 or 60

companies are standing together to prevent their busi-

ness being injured, the fact w^ould prevent, in all

probability, his entering into competition wilh you. You
could tell such a manufacturer, "I cannot buy stuff from
)-ou, as you are seriously injuring our business by enter-

ing into competition." This matter of competition is

more serious in the small towns than in the large cities,

because franchises are more easily obtained in the small

towns.

We must be careful not to enter into any competition

which will have a tendency to demoralize prices, such

as is now being attempted in Columbus, in order to get

a city contract.

I think one of the fairest operated municipal plants

ever put up in this country, the one in which the sta-

tistics have been more reliable, more accurately kept

and all the factors taken into account in the fairest man-
ner, is the plant located in the city of Detroit, operated

by the municipal government there. As a matter of

fact, very few of you gentlemen are getting as much for

an arc lamp as it is costing the city of Detroit to-day to

operate their plant per lamp, and that character of sta-

tistics is becoming available more and more e\'ery day.

The statistics in this case have been made by a very in-

telligent, conscientious man, Mr. Dow, who has run the

plant up to a very recent date. According to Mr. Dows
very accurate and systematic statistics, it is shown that

it is costing the city of Detroit nearly S90 per lamp per

annum to run their plant,

Mr. Schutte; A populist was up in Sheboygan a

short time ago and showed me an article from a paper
which stated that a certain city was being furnished

electric light at a remarkably low rate, and that the

plant has been constructed at a very low price. I doubted
the truth of the statement and wrote to the city clerk

of the city referred to, and his reply showed that the

plant really cost twice as much as it was represented to

have cost in the article, and that the light cost twice as

much as I charged for my light. I would like to ask

Mr. Beggs how it is possible for central station owners
to find out what manufacturers are furnishing opposi-

tion plants.

Mr. Beggs; That is not always difficult. For in-

stance, your chairman has referred to two companies
that applied to this association for protection. It would
be very pertinent to ascertain the names oE these manu-
facturers proposing to put in the apparatus referred to.

Then bring the matter directly home. The officers of

the association could communicate with the manufac-
turer and tell him lie is menacing the business of the

members of our association; tell him there is no neces-

sity for an opposition plant; that the present plant is giv-

ing good service at reasonable rates, and request the

manufacturer not to exploit his apparatus except to reg-

ularly organized companies. A request of that kind,

gentlemen, will receive careful consideration. The cen-

iral station people of this country are far more pow-
erful to-day .han are the manufacturing companies. I

made that statement broadly in the National conven-
tion in May. in New York, and 1 make it here. The
electric lighting stations of this country have within
themselves all the elements necessary to manufacture
their own apparatus if they are provoked to it, and

if pro\'oked they will do their own manufacturing.
These manufacturers well know our power. There are

few manufacturers of electrical apparatus to-day that are

not bankrupt, particularly the large ones. The two
largest manufacturing combinations in the United States

are bankrupt to-day. On the other hand most of the elec-

tric lighting companies in this country are not only not
bankrupt, but they are making a fair return upon their

investment, and we have it in our hands, gentlemen, to

say to these people what is fair business practice, and to

require them to recognize fair business principles in

dealing with us, who have been their customers during all

the years of their business. I do not mean to carry this

plan out in any offensive way, but you can accomplish a
great deal by moral suasion when you know you are
backed up by reason, good judgment and ample capital.

There is ten times more capital represented in our local

companies than in manufacturing companies. In fact.

the manufacturers are dependent upon us; we are not
dependent upon them.
Now, in this line I might say that the Association of

Edison Illuminating Companies, which is the organiza-
tion that has done more for its membership in the last

seven years than any other electrical organization has
ever done, has given almost its entire time during the
past 18 months to tha question of incandescent lamps.
That is a question that comes home to all of you gentle-

men , We have forced the largest manufacturers of incan-
descent lamps in this country to admit now that they did

not know what they had been producing; that we have
not been getting one-half the light that was guaranteed^—^I

mean now the effective light. We are now laying down
the conditions under which they shall manufacture lamps
for us. We have turned the tables.

Convention Notes and Personals.
Even the street-car conductors of Marinette and Me-

nominee vied with each other in their courteous treat-

ment of convention members.

The Dearborn Drug & Chemical Works distributed

a lead pencil as an advertisement. Anda sachet'powder
distributed among the delegates was another "sweet-
ning."

It will be safe to state that no electrical paper receiv-

ing Stenographer H. D, Goodwin's report of the details

of the proceedings but that will be glad to give him
credit for his prompt and most excellent work.

The National Carborn company was represented by
L. M. Stevenson. Mr. Stevenson travels the country
in the vicinity of Marinette, and also looks after the
National Carbon company's business in the Chicago
territory. His large acquaintance kept him busy while
in Marinette,

Ira
J. Covey, representing the Inifrovejncnt Bulletin

of Minneapolis, made a trip across the country to mingle
with ttie "boys," Mr. Covey is an old and well-liked

newspaper man, and has the reputation of being one of

the most successful business men and news gatherers in

the Northwest.

L. C. Anderson of the Crouse-Tremaine Carbon com-
pany was one of the last to leave Marinette. Always
present with the boys on every expedition, it will not be
strange if his company finds itself remarkably well
known to the management of certain large stations of

the Northwest.

The convention found Lindsley, the Menominee
pole man, too busy to enter as much as he would have
liked to into the festivities. Mr. Lindsley's motto is

' 'good, straight poles at fair prices. " and his business has
grown with a rapidity that indicates that his shipments
are well appreciated

F. S. Terry of the Sunbeam Incandescent Lamp com-
pany of Chicago had expected to accompany Mr.
McGill to the covention, but was unavoidably detained
by very urgent business. It was a matter of great re-

gret that Mr. Terry was not present, as he heretofore
has been one of the "regulars."

The delegates to the Northwestern Electrical associa-

tion were full of praise and commendation for the Hotel
Marinette and its popular landlord, Lant Wood.
"Lem" Kelly came in for his share, too, for his careful

attention to the wants of an overcrowded house, as did
also his side partner, George W. Stillman.

William Wilson appeared in due time representing the

Diamond Electric company, Peoria, 111. Mr, Wilson
spoke most enthusiastically of his company's success
with its alternating and direct current meters. He states

that the Scheeffer meter and transformers are meeting
with great success, and the "Scheeffers" are "every-
where."

Herman Andrae of Milwaukee was on hand, too, but
came to Marinette more for rest than business, Mr,
Andrae is now looked upon as one of Milwaukee's most
successful business men, and his electrical and bicycle

business is now thoroughly known throughout this

country. His rest, although reluctantly taken, is well

earned.

It was remarked about the hotel rotunda that George
Cutter of Chicago had largely increased his already

high reputation as an after-dinner speaker by his re-

markably intelligent and happy address at the banquet.
Mr. Cutter came to Marinette with the idea of taking a
vacation rather than taking an active part in the pro-

ceedings.

The General Electric company was represented by
A. C. Bunce, F, N. Boyerand P. A. CHsdell, and, as is

usually with this energetic and aggressive contingent,
they were ' 'generally electric" in every sense of the word,
with three such men on the ground. Although the
General Electric company made no exhibit, competi-
tors were kept busy.

C. E. Wilson of the Fort Wayne Electric corporation
was accompanied to the convention by Mrs. Wilson.
and came up in the parlor car on the same train as
brought the Chicago delegation. While there were but
few ladies accompanying delegates, Mrs. Wilson was
most hospitably entertained and cared for by her hus-
band's host of friends.

Representative L, W. Kittman of the Chicago Gen-
eral Fixture company found time to mingle with the
boys. Mr. Kittman's pleasant manners and business-
like methods made him many friends. He travels the
West and Northwest for his company. It was rumored
that he did not leave the convention empty-handed as
far as orders were concerned.

Unfortunately for the many friends of A. L. Lewis &
Co,, Mr. Lewis was out of town. Like many of the
pole men in the neighborhood of Marinette and Menom-
inee. Mr, Lewis is compelled to. be away from home a
large part of the time. His cedar pole and tie business,
as he expresses it, from the "stump to the consumer,"
takes him also into the woods a great deal.

It is safe to say that no more popular and successful
business men visited Marinette during the convention
than W, S, Donnelly, representing the interest of the
Westinghouse Glass Factory's Chicago office. Mr.
Donnlely, or "Lord T-^—— ." as he will be hereafter
known, is identified with a number of electrical inter-

ests in and about Chicago and through the West.

President Joseph Flesheim and General Manager
Edward Daniels, of the Menominee Electric Light, Rail-
way Sc Power company, not satisfied with their exten-
sion of the freedom of their street railway system to the
association, were in constant attendance with the mem-
bers through the entire time of meeting, and also acted
as hosts during the trip to Scaling Gap and the Leisen &
Heines brewery.

Manager W. A. Dennis of the Paul Perizzo, Jr., Ce-
dar & Lumber company found time to drop in repeat-
edly upon the boys. Mr, Perizzo's company is now do-
ing a most successful pole business among the electrical

people, and it was owing to the fact that a remarkably
large shipment was under way at his yards during the
convention that Mr, Dennis was unable to give the del-

egates more of his time.

In his dual capacity
J. H. McGill, western repre-

sentative of the Ohio Brass company of Mansfield. Ohio,
and also of the Akron Insulator & Marble company,
Akron. Ohio, did noble work, Mr. McGill is an ideal'
convention man, a good speaker, with an inexhaustible
fund of stories and other good "bits" for entertainment
at his command. Mr. McGiU's work at the North-
western convention simply demonstrates conclusively
his value as a "placer" of electrical goods.

H. D. Latimer, who has for so long "done" the elec-
trical conventions for the Central Electric company, Chi-
cago, was, of course, in attendance at Marinette. As
usual, the Central Electric company was represented
"to the queen's taste." Mr. Latimer is a polished gen-
tleman, and to say that his many friends were glad to

have a glimpse of him, while off the road for a few
days, would simply be a reiteration and voice the feel-

ings of the many who believe him to be "one of the
best,"

George S. Whyte, secretary of the Leschen-Macom-
ber-Whyte company, was on hand and was the life of
many a pleasant gathering. Mr, Whyte is well known
in the wire business as an aggressive and successful
salesman. The Leschen-Macomber-Whyte company
makes wire rope. iron, steel and copper wire, and bare
insulated. It is safe to say that there wasn't a man in
Marinette and Menominee at all interested in such goods
that didn't know Whyte before the party dispersed for
home on Friday evening.

Of course John I, Beggs was in attendance, and his
long-headed remarks on convention and association man-
agement commanded the closest attention at the meet-
ings. It was a matter of great regret, however, that
Mr, Beggs was compelled to leave Marinette on Thurs-
day to keep an important business engagement in Mil-
waukee, and was therefore prevented from appearing at
the banquet. Mr, Beggs is a fine and ready speaker.
and a talk from him would undoubtedly have been one
of the features of the evening,

Joseph M. Hill was ubiquitous as general sales agent
for the Wagner Electric Manufacturing company of St.

Louis and as Chicago manager for the Columbia In-
candescent Lamp company of the same city, and he
made many friends among the Northwestern central
station buyers. Mr. Hill is one of the most popular
and thoroughly liked business men that come in contact
with the people of the West; his energetic work, too,

brings large returns, for it has been said "whatever
Hill champions is bound to go."

Thomas R. Mercein, secretary of the association,

proved himself a veritable Chauncey Depew through
his masterly response at the banquet to the toast, "The
Ladies—Why Should They Be Present?" Mr. Mer-
cein's oratory won him much praise. Speaking of
Mercein reminds one of the fact that, through that gen-
tleman's good offices, Col, Gustave Pabst most gener-
ously donated several cases of the liquid refreshment
so widely known as " Pabst 's Best" to refresh the Chi-
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cago delegation en route to the convention. Colonel
Pabst was voted three hearty cheers by the party on the

train when his generosity became known.

Milwaukee's Board of Fire Underwriters sent to the

convention lis popular electrician, George S. McLaren.
Accompanying Mr. McLaren was Hudson Jones, also

with the Milwaukee Fire Underwriters. Messrs. Mc-
Laren and Jones made many friends, and the former
expressed himself as being exceedingly glad of the op-
portunity to be present, as he had been brought in con-

tact with a number of practical men whose ideas he
felt sure would prove valuable to him. Mr. Jones will

be a welcome guest at all future conventions.

General Manager Henry L. Doherty of the Madison
Gas A Electric company appeared at the convention as

the champion for the central station man against mu-
nicipal encroachment. Mr, Doherty is one of the re-

cent valuable additions to the association, having for-

merly been in the gas business in the East and acting

now as representative of eastern interests in his

present plant. Mr. Doherty will prove a valuable
worker, backed by his experience with gas, and he will

doubtless be able to do much that will prove of value to

the association at large.

To leave Marinette without mention of a pair of inde-

fatigable and effective newspaper workers, would be an
injustice to the profession. City Editor W. R. Fair-

child of the Marinette Daily Xort/i S(ar and City

Editor E. W. LeRoy of the Daily Eagle were on hand
during the three days' stay in Marinette and Menominee,
Their reports in the daily papers were full and exceed-

ingly accurate: and, handling as they did. matter thai of

necessity was more or less unfamiliar, they deserved and
received high praise for their skillful treatment of so

difficult a subject as a technical convention.

During the convention the following-named gentlemen
were admitted to membership: Henry L. Doherty. Mad-
ison, Wis.; H. M. Kellogg. Adrian. Minn.; Force Bain,

Chicago; G. E. Fish, Little Rock, Ark.; G. M. Sanborn.
Indianapolis, Tnd.; S E. Christie, Racine, Wis.. C. E.
Van Bergen, Duluth. Minn.; A. A. Cross, West Super-
ior, Wis.; R. J.

Randolph. Chicago, 111.; Elihu Colman,
Fond du Lac; Frank Kellogg, Spencer; Casper Faust,

Rhinelander, John F. Hancock. Marinette; Francis A.

Brown, Marinette; J.
M. Hill. Chicago; J. H. McGill.

Chicago: W. S. Donnelly, Chicago: H. F. Pierce, Ne-
gaunee.

The strongest rivals of the people of Marinette in the

matter of entertainment of delegates were C. E. Wilson
and William

J.
Buckley, of the Fort Wayne Electrical

corporation. These gentlemen simply outdid them-
selves in their hospitable treatment of not only the

strictly electrical people but the citizens of the "Sister

Cities." Messrs, Buckley and Wilson seemed to realize

that while the midsummer convention is a thoroughly

business-like one, still half the time was devoted to mak-
ing pleasure for delegates. Unquestionably they made
many friends for the Fort Wayne corporation, as their

royal hospitality brought out many kind remarks.

The Dewitt Brown Cedar Lumber company of Me-
nominee has only comparatively recently begun most
energetically to push a business in white cedar poles

among the electrical trade. A representative of the

Western Electrici.\n learned that the company is

much pleased over its progress with the electrical peo-

ple, and incidentally spoke of a very large order recently

received through advertising in the Western Electri-

cian. The Dewitt Brown Cedar company evidently

means to secure a large share of the pole business, and
with such energetic workers as the Messrs. Brown at

the helm it is most reasonable to believe that success

will attend its efforts.

Daring t'lela^t fewy^ars it has become the custom for

the electrical papers to state the fact that no electrical

convention would be complete without the presence of

Western Manager James Wolff of the New York Insu-

lated Wire company. It is due to the truth of this

statement that this fact is so often published, and on this

occasion he did himself "prouder" than ever. Wire is

a hard thing to talk, so Mr. Wolff says very little about

it {it is said he now prefers sailing to selling), but if

there was a man at the convention that can forget one

of Wolff's stories, so cleverly told, it is safe to say that

he has never bought and never will be in the market for

a foot of "Grimshaw" or "Raven WhiteCore."

C. O. Baker, the business-like and gentlemanly west-

ern representative of the Anchor Electric company, was

at Marinette the first few days of the convention. It was

a matter of great regret, however, that he was unable

to remain throughout the entire time, but his rapidly

growing business commanded his attention, and he was

obliged to leave on Thursday. Mr. Baker, it may be said

incidentally, is one of those men that leaves a pleasant

impression wherever be goes. A thorough gentleman in

every respect and with a straightforward manner that

impresses one immediately as an evidence of his integ-

rity, it is not to be wondered that he has been remark-

ably successful as western representative of the Anchor

Electric company.

President WillardW. Low of the Electric Appliance

company came up with the Chicago delegates on the

special car, and proved himself, as usual, one of the

most popular men present. On the train Mr. Low met

with an unfortunate and severe accident to his eye,

which undoubtedly somewhat marred his pleasure in

the meetings and entertainment. Although slightly dis-

figuring him, the accident will cause no permanent in-

jury to the sight. Mr. Low distributed "Paranite" but-

tons, and through his genial and hearty response and

willingness to join in every "good time" and plan for

the boys' pleasure, there was left not a man unwilling to

bear his Paranite standard. Mr. Low took the oppor-
tunity to remind certain influential people of the con-
vention that he was now in the market with Armorite
conduit— " best, quite, on earth

"

One of the most prominent men at the convention was
L. W. Burch, the leading spirit of the People's Electric

company of Madison, Wis. Mr. Burch came to the con-
vention feeling much elated over the fact that his ven-
ture in Madison is now an established success. Travel-
ing, as he has for years in the Northwest, has made him
many strong friends in the electrical business. It was
prophesied that his enterprise in Madison would rapidly

become a Northwestern center for high-class electrical

supplies, and his record thus far seems to have proved
his wisdom in locating in Madison to have been excel-

lent. Mr. Burch exhibited an automatic limit switch, a
fine line of Anchor switches and reported the recent

sale of a 25-drop telephone exchange, including a Stand-
ard switchboard system, to the Fair Electric Construc-
tion company, for the Northwestern Hospital at Winne-
bago.

Among the Menominee people most interested in con-
vention matters and entertainment were President

Joseph Flesheim and Superintendent Henry Tiedeman,
of the Menominee Electrical & Mechanical company,
and Manager Edward Daniels, of the Menominee Elec-

tric Light, Railway & Power company. To properly
describe the interest of these gentlemen in the pleasures

and entertainment of the members would entitle them to

a column, rather than to a few lines; suffice it to say that

the Menominee Electric Light, Railway & Power com-
pany, in which both Messrs. Flesheim and Daniels are

largely interested, extended the freedom of its street

railway system, as did the Marinette street railway, to

the electrical people. Incidentally it may be stated that

the Menominee Electrical & Mechanical company has re-

cently sold 50 fan motors as far east as New York City,

and has lately filled another large order as far west as

San Francisco. The Menominee company is eminently
well equipped for high class electrical manufacturing.

carrying a large general line of goods well worth inspec-

Gillett Reflectors.

Two of the many styles of incandescent lamp reflectors

made by the Gillett Manufacturing company of Detroit,

of which V. J. Gillett is manager, are shown by the illus-

trations. The reflectors are made of tin, japanned a

dark green on the outside, and lined with a sheet of pol-

ished aluminum. It is not generally known, but none

the less a fact, that aluminum will take and retain al-

most indefinitely a very high polish, fully equal to that

of silver. The aluminum used in the manufacture of

these reflectors is almost chemically pure, and therefore

GILLETT REFLECTORS.

will not tarnish by exposure to the atmosphere and moist-

ure, and, with its high polish, forms a reflecting surface

of the highest efficiency and durability. The tin forms

a strong stiff support and protection for the thin alumi-

num, the two being securely wired or seamed together at

the top and bottom edges.

The reflectors are fluted by an improved method, the

curvature of the flutings in each style being carefully

calculated so as to produce a uniform intensity of light

over the area to be lighted, without double reflection or

throwing the light where it will be of no use. These

ANCHOR FLUSH SWITCHES DlSl'LAV

tion. It should be noted by telephone manufacturers that

this company is now making what it claims is a specially

cheap but good telephone magneto, that warrants corre-

spondence from those purchasing magnetos in large

quantities.

Anchor Flush Switches Displayed at the
Marinette Convention.

The Anchor Electric company's exhibit at the conven-

tion of the Northwestern Electric association at Mari-

nette last week consisted mainly of the company's various

switches, prominent among which were the Anchor

push-button switch and a new flush snap switch. The

former has become so well known as to require no de-

scription here, but the latter presents some new features

especially worthy of comment. This switch^as will be

seen by the accompanying cuts-—has a plate made of

heavy metal which admits of a high finish. The handle

is designed so as to be practically flush. A spring be-

neath the handle, in the plate, makes the plate abso-

lutely rigid; and lastly, the enclosing shell, by simply

loosening the set-screw, maybe removed, thus giving easy

access to the binding-posts in wiring. Already the sales

of these switches have been eminently satisfactory and

great popularity may safely be predicted. C. O. Baker,

manager of the Chicago office of the Anchor company,

was in charge of the display, and he was highly gratified

at the interest awakened among the members by his

specialties. ^^^^^_^^^^^^_^^

It is reported that the new purchasers of the street

railway system of Joliet, 111., will soon endeavor to se-

cure the right of way for a road to Chicago. The pro-

jectors intend to build at once and expect to have the

line in operation in a short time. Col. S. L. Nelson of

Springfield, O., is interested in the scheme.

ED AT THE MARINETTE CONVENTION.

reflectors are claimed to be superior to the silvered glass-

lined style in efficiency, there being no glass loabi^orb the

light before and after it is reflt-cted; they give a uniform

distribution of light, and their unbreakable qualities and

light weight make them especially valuable for use in

show windows, stores, offices, machine shops, factories,

etc. They are made in all the deep and flat cone styles

from 10 to 35 inches in diameter.

Magnetic Cut-out Box.

The magnetic blow-out principle, familiar in the

street car controllers, automatic circuit breakers and

MAGNETIC CUT-OUT BOX

lightning arresters, has been recently applied to the

smaller currents. In the form "H" cut-out box (shown

in the illustration) the General Electric company has

provided a cheap and simple means for the protection

of direct current generators and other apparatus against

the destructive effects of overload and short-circuits,

provided the current does not exceed 600 volts and 100
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amperes. The device may be fitted with fuses of any

capacity, from three amperes to 100 amperes, and any

arc which may occur is instantly extinguished. Under

test this cut-out box even handled a short-circuit of 2,000

amperes at 500 volts, extinguishing the arc instantane-

ously. The box is of porcelain, 5% inches by 4^4 inches

by 4 inches thick. The fuse is secured in the cover, and

when the cover is in position rests in a closed chute.

The base of the box contains a small electro-magnet in

circuit with the fuse, having its magnetic circuit con-

tinued by the iron plate on the cover and by the iron

screw posts. The magnetic lines are thus compelled to

pass across the space containing the fuse, maintaining a

strong magnetic field in the chute when the current is

flowing. At the blowing of the fuse the arc which starts

finds itself in a powerful field and is immediately ex-

tinguished. ^^___^^^^^^^^^^_

CORRESPONDENCE.

company, it is said, has secured the promise of 1,500

business men of Newark that they will use its light and

power. A franchise will be applied for from the Board

of Works as soon as a permanent organization is

effected. The old power house of the defunct Thomson-

Houston company has been secured. M. S.

New York Notes.

New York, July 18.— It is stated here that Tesla, in

company with Theodore Ely, chief of motive power of

the Pennsylvania Railroad company; George W. Mel-

ville, engineer-in-chief of the United States Navy; Ed-

ward D. Adams, president of the Niagara Junction rail-

way and George Westinghouse, Jr., is making a western

trip to inspect electrical and engineering works of Pitts-

burg and Chicago.

The State Railroad Commission has made public its

decision and findings regarding the accident occurring

to an open electric car on the Thirty-ninth street hill

track, operated by the Nassau Electric Railroad com-

pany in Brooklyn. The accident occurred on June 7th,

when the trolley pole of the car became detached from

the wire, and the car backed down the hill despite the

efforts of the motorman to stop it. One passenger, a

boy, was instantly killed, and another, a woman, died

in the hospital several days after the accident. In ad-

dition to these fatalities, a number of passengers were

more or less injured. There were 133 persons on the

car, many of them standing on the side steps. The

board finds that the immediate cause of the accident was

the trolley leaving the wire, although "the primary

cause was the overcrowded condition of the car, where-

by the conductor was prevented from reaching the rear

platform in order to replace the trolley wheel or assist

the motorman in applying the brakes." It censures the

overcrowding of cars and recommends that passengers

be prohibited from riding on running boards. Among

other recommendations of the commissioners is the fol-

lowing:

All cars operated on a grade of five per cent, or more
should be equipped with an auxiliary brake, or with

some appliance which may be used by the conductor or

motorman in stopping the car. A simple device used by

the Albany Railway company on the State street hill in

the city of Albany, where the grade is even greater than

on Thirty-ninth street, Brooklyn, is a so-called dog at-

tached to a chain running up through the rear platform

of the car, by which it is held up when not in use.

This is always dropped by the conductor before ascend-

ing the hill and materially aids in holding tht car when
a stop is made. The board recommends that this or

some similar device be placed on all electric cars in the

state used upon streets where the grade is more than

five per cent,, and also calls the attention of street rail-

road managers to the new auxiliary brake on the new
cars of the Third avenue cable line in New York city.

The Consumers' Electric Light & Power company of

Newark, which expects to compete with the Newark

Electric Light & Power company, met to organize on

Thursday, Owing to the absence of several stockholders

a permanent organization was not effected. The new

PERSONAL.
Dr, John Linden of Exeter, Fillmore county, Neb., is

seeking information relating to his son, Henry Lindon,
who, when last heard from, was employed by the Thom-
son-Houston Electric company in Chicago. A man of

the same name was recently killed by a railroad acci-

dent at New Baden, Neb
,
and the father fears that his

son is dead.

Announcement is made of the serious illness of
Stephen J. Field, associate justice of the Supreme
Court of the United States. Justice Field is a brother
of the late Cyrus W. Field and is considered one of the
greatest jurists this country has produced. He is rec-

ognized as the highest authority in real estate law and
in the law governing mining property.

TRADE NEWS.
The Beacon Lamp company of Boston, Mass., is

building at New Brunswick, N. J,, a new brick lamp
factory, 200 by 100 feet, two and a half stories high. Its

business has increased to such an extent that the pres-
ent quarters are entirely too small. The reason for
moving to New Brunswick is the excellent shipping fa-

cilities which New Brunswick affords, especially for the
increased export trade. The company expects to be in

its new building on or about September ist.

The General Electric company's long-burning arc
lamp is meeting with considerable favor. Several ex-

tensive orders have been recently secured, 350 of both
the 100 and 150 hour type having been shipped to Hart-
ford, Conn., and nearly 200 to Warren, R. I. The
company is also giving considerable attention to the
question of mill lighting with these long burning arc
lamps, and a large number have recently been purchased
for the lighting of several large cotton mills in the South
andelsewhere.

The J. H. Ewen Manufacturing company of New
York, manufacturer of the McEwen engine and the
Thompson- Ryan dynamo, is to be congratulated on se-

curing the services of Cyrus Robinson as general man-
ager of the selling department and of the outside en-
gineering. Mr. Robinson has had wide experience in

both the commercial and engineering aspects of the
electrical industry. For four years he was an engineer
in the power and mining department of the General
Electric company and after that he was manager and
engineer of the Jeffrey Manufacturing company of Co-
lumbus, 0., for three years. Mr. Robinson is well
equipped for the responsible position he now holds.

The step-ladder of the arc-lamp trimmer has been a
daily annoyance with open-air arc lamps. The fact
that this ladder would be needed only every two or
three weeks instead of every day has facilitated the in-

troduction of the "Pioneer" 150-hour enclosed arc lamp.
The trimmer was never welcome, and when he came at

a time when a business house was crowded with cus-
tomers he was positively objectionable. Add to the
relief from daily trimming an additional savingof overgo
per cent, in carbons, a steady, soft light free from shadows,
and a security against fire from falling 8 parts, and
the campaign cry of the "Pioneer" lamp is presented in

a nutshell. The Electric Arc Light company of 687 and
689 Broadway, New York, is not hiding its light under
a bushel-basket.

A. L, McRae announces that he has opened an office

as consulting electrical engineer at 306 Oriel building, St.

Louis, Mo, Plans and specifications for electric lighting,
electric railway and electric power plants will be fur-
nished, and the work of construction superintended. Re-
ports on new projects and estimates of the cost of proposed
equipments or installations will be given and especial at-

tention will be paid to examination and tests of existing
electrical -plants with the view of increasing their effi-

ciency and earning capacity. Mr. McRae will also act for
purchasers as agent in buying electrical machinery. Mr.

McRae is a B. S, of the University of Georgia, a Sc. D.
of Harvard, an associate member of the American Insti-

tute of Electrical Engineers, fellow of the American
Association for the Advancement of Science and fellow of

the Texas Academy of Science. He was formerly pro-

fessor of physics in the Missouri School of Mines, and
more recently professor of physics in the University of

Texas.

BUSINESS.
The reputation of the Electra carbon for brilliancy,

length of life and freedom from dust is well known
wherever the carbon has been used. The Electric Ap-
pliance company, as general western agent, is prepared
to give full particulars regarding these features of the

Electra carbon and to supply them from Chicago stock

at manufacturers' prices.

The beautiful pictures and letter-press of the new cat-

alogue of the Watertown Steam Engine company of

Watertown, N. Y,, are a delight to the eye. Direct-

connected engines for dynamos are shown in the simple

and compound, horizontal and vertical types, and the

advantages of the engine for electric light service are

set forth. The company states that it can refer to every
customer to whom it has sold.

Thomas Pray, Jr.. of Boston, a well-known mechani-
cal engineer, made -exhaustive tests of a Cahall vertical

water-tube boiler and a Hawley down-draft furnace at

the plant of the Armstrong Cork company in Pittsburg,

on May 4th and 5, iSg6, The results, which show
great efficiency for the combination, have been tabu-

lated and printed and may be obtained by application to

H, E, Collins & Co., Bank of Commerce building,

Pittsburg.

To those who contemplate taking a summer outing, the

Detroit & Cleveland Steam Navigation company will

mail for a two cent postage stamp an illustrated pam-
phlet, which contains a large number of fine engravings

of every summer resort between Cleveland, Toledo,

Detroit and picturesque Mackinac. The book has many
artistic half-tones of points of interest of the upper lake

region, with information regarding both short and ex-

tended tours, coit of transportation and hotel fare, etc.

Address A. A. Schantz, general passenger agent, De-
troit, Mich.

A brief, well illustrated and clearly written descrip-

tion of its truck "No, -^f is issued by the
J,
G Brill

company of Philadelphia. It will be of interest to street

railway men. The theory of the American passenger
pivotal truck is thus stated: "It is an independent car-

riage; its wheels are independent of each other in their

vertical motion, while the truck frame itself can rise and
fall at the ends or mo\'e sideways bodily without im-

parting any of these motions to the body of the car.

Theory also calls for the extinguishment of the vertical

motion of the truck by means of springs. A car consid-

ered as a carriage is supposed to be carried along in a
plane parallel to the track, while the truck passes along

the rails, conforming to their irregularities both hori-

zontally and vertically, but without communicating any
of its motions to the body,"

The J. H. McEwen Manufacturing company, Church
street, between Dey and Cortlandt, New York, reports

the following sales for the month of June: Dynamos

—

60 kilowatt belted and 100 kilowatt direct-connected to

16 by 16 McEwen engine, Jeffrey Manufacturing com-
pany, Columbus, O.

; 50 kilowatt and 100 kilowatt direct-

connected to a 12 by 12 and 15 by 16 McEwen engines,

Bissell, Dodge Sc Erner company, Toledo, O ; 100 kilo-

watt and 150 kilowatt belted machines to Link Belt

Machinery company, Chicago; 30 kilowatt belted, Jef-

frey Manufacturing company. Columbus. O,; 25 kilo-

watt belted. New York Safety Insulated Wire company.
New York; 200 kilowatt direct-connected to McEwen
tandem compound engine and 400 kilowatt direct-con-

nected to McEwen tandem compound engine, Tacony &
Frankford Electric Railway company. Tacony, Pa.

(This is the second order placed by the Tacony com-
pany, the first being for two 200 kilowatt direct-con-

nected to McEwen engines.) Engines^g by 10, W. M.
Johnston & Co., Chicago; 8 by 10, Elk Tanning com-
pany, Philadelphia; 13 by 14, Jeffrey Manufacturing
company, Columbus. O,: 13 by 14, Scranton Electric

Construction company, Scranton, Pa. ; 8 by 10, Jef-

frey Manufacturing company. Columbus, O.

ILLUSTRATED ELECTRICAL PATENT RECORD.
563,250. Multiple Switchboard System for Telephone

'Exchanges. Oro A. Bell, Brooklyn, N. Y. Appli-

cation filed May 19, 1892.

The combination comprises two line-springs a test-rinR

in front o£ the presented ends of the line-springs and in-

sulated from them, and an extra contact-piece insulated

from both the line-springs and the test-ring but adapted to

be crossed with the test-ring by the insertion of the plug

into the jack.

563,254, Electric Railway. Henry Brandenburg, Chi-

cago, III. Application filed April 16, 1895.

The slotted cylindrical conductor is supported in the in-

Hulalor and co-operating shoulders on ilie insulators and
conductor for retaining the slots in line,

563,257. Lightning Arrester and Automatic Fuse Block.

Thomas L. Carleton, New Orleans, La. Applica-

tion filed February 28, 1894.

EHsential features of this invention are a conductinE-bar,

a non-conducting bar, a series of contact-wirca extended

Issued July 7, iSgd.

frorn one bar to the other, a contact-arm mounted to suc-
cessively engage the contact-wires, spring-controlled gear-
ing for moving the contact-arm at a regular speed, and a
brush making sliding contact with the contact-arm.

563,269. Combined Annunciator and Fire Alarm.
Manious Garl, Akron, Ohio. Application filed

September 27, 1894.

A battery and a main conductor leading therefrom, a
series of magnets each connected with the terminal of the
main conductor, a series of visual signals actuated by the
magnets, return circuits connected to each of the magnets
and leading to the battery, a push-button, electric bells and
thermostats arranged in groups throughout the building,
are the chief features of tliis arrangement.

563,273. Means for Insulating Electric Conductors.
Theodore Guilleaurae. Miilheim-on-the-Rhine, Ger-
many. Application filed March 19, 1895.

A naked conductor is inclosed in a twisted angular tube
of non-conducting material, the latter having spiral promi-

nences and intervening spiral airspaces, the result of
angularity of section and of twisting, the points of the
spiral prominences being alone in contact with and sup-
porting the conductor.

563,274. Electric Cable. Theodore Guilleaume, Miil-

heim-on-the-Rhine, Germany. Application filed

November 2, 1895.

Grated or ground vegetable fiber or bark {such as cellu-
lose, cork, tan and the like) either in a natural state or
saturated with an insulating substance, is employed as the
insulating medium, the latter being retained in position
about tlie conductor by means of a braiding or tubular
covering.

563,282. Electric Railway, Eduard Lachmann, Ham-
burg, Germany. Application filed June 30, 1894.

The inventor claims an underground conduit closed at

top, a drain extending along the surface of the conduit,
slot-rails above and parallel with such conduit, one of the
rails forming one of the side walls of the aforesaid drain
and a passage out of line with the slot between the rails

and above the bottom of the drain.
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563,28s. Electrical Production of Chemical Reactions.
Walter Lobach, Chicago, 111. Application filed

November 30, 1S94.

The process of bleaching oils consists in producing an
electrical discharge between two electrodes, passing oxy-
gen or an oxygen product between the electrodes to pro-
duce oxygen in the nascent state, and passing the oil be-
tween the electrodes and into contact with the oxygen
while in the nascent state.

563,290. Method of Automatic Current Regulation of

Dynamo-electric Machines. Frederick H. Love-
ridge, Coldwater, Mich. Application filed August

6, 1S94,

The method employed of varying the electromotive force
developed by a dynamo machine to maintain the volume
of the current at a practically uniform value uuder changes
of circuit resistance consists in maintaining two portions of
ihe field at a uniform magnetic moment, the portions being
those intersected by the line of commutation, varying the
resistance of that portion of the circuit comprising the coils

of the portions of the field intermediate of the uniform
portions and reversing the polarity of the current traversing
the coils, the variations in resistance and the direction of
the current through the coils being effected automatically
and in response to clianges in the current traversing the
external circuit.

563,294. Apparatus for Selective Signal Systems.
Frank R. McBerty, Downer's Grove, 111. Applica-
tion filed August 23, 1S95.

Several selective signals are connected with the same
;onductor; a spriug-jack for each signal is also connected
with the circuit; a source of current for operating the sig-

naib anH means for connecting it with any spring-jack, and
circuit connections with each spring-jack for adapting the
current through the signaling circuit to operate the corre-
sponding signal are provided.

563,304. Electrically Controlled Boat Steering Appara-
tus. Charles E. Ongley. New York, N. Y. Appli-

cation filed December 20, 1S92.

Means are provided for connecting the cable and rudder
and a magnet in a suitable circuit normally holding the
means out of engagement with the rudder.

563.315. Electric Arc Lamp. Charles E. Scribner,

Chicago, 111. Application filed January 2, 1883.

One claim is given: The combination with two carbon
rods, the second of which is insulated, of a bifurcated
switch-lever, a contact-point and a collar attached to the
first rod, said collar in its descent being adapted to pass
the upper prong of the lever and come against the lower
prong thereof and in its ascent to come against the upper
prong, a friction-spring adapted to retain the lever in posi-

tion and circuits.

563.316. Speed-regulator for Dynamos. Charles E.

Scribner, Chicago, 111. Application filed Decem-
ber 10, 1SS8.

The combination is claimed with a responsive controller

for a dynamo-electric machine, of a pulley belled to the ar-

mature shaft for driving the machine, a driven shaft upon
which the pulley is mounted, a speed-varying engagement
mechanism beiween the pulley and the driven shaft, the
engagement mechanism being connected with the respon-
sive controller whereby the speed of the armature is regu-

lated to maintain a practically uniform current strength.

563,317- Speed- regulator for Dynamos. Charles E.

Scribner, Chicago, 111. Application filed Decem-
ber 10, 1SS8.

Variation of the pull upon the armature is utilized for

automatically changing the speed with which the variable-

speed connection drives the armature,

563,318. Bridging Bells. Charles E. Scribner, Chi-

cago, 111. Application filed March 6, i8gi.

In a sub-station calling apparatus there is the combina-
tion with an electro-magnetic ringer located at a sub-station

and having an electro-magnet provided with two coils, of a

magneto-generator connected in series with the ringer and
located at the same sub station, and normally open contact-

points adapted to be closed automatically by the rotation

of the generator, and when closed to complete a short-cir-

cuit around one of the ringer coils.

563,319- Incandescent Lamp. Charles E. Scribner,

Chicago, 111. Application filed July 20. 1S91.

The combination with an exhausted bulb of glass, of a
film of carbon or other refractory condnctitig material de-
posited upon the inner surface of tjie bulb, and leadingin
wires se^ed into the bulb making electrical connection
with the film.

563

563

563

563

563

320. Multiple Switchboard System for Telephone
Exchanges. Charles E. Scribner, Chicago, 111.

Application filed March 5. 1892.

The first claim is given : The combination with the core
of an electro-magnet, of the magnetizing helix thereof, an
aHditional normally open-circuited coil encircling the same
core and means for closing the circuit of said additional

coil in short circuit.

,321. Incandescent Lamp. Charles E. Scribner,

Chicago, 111. Application filed May 9, 1893.
The bulb is provided with a neck having a slot therein;

theie are a filament and its stem, means for supporting the

stem within the neck of the bulb, and a plate separate from
the stem removably sealed over the opening in the neck.

322. Telephone Circuit. Charles E. Scribner,

Chicago, 111. Application filed June 16, 1893.

The combination with a line circuit, of a receiving in-

strument and a source of current connected with the line

at one station, and at another station a receiving instru-

ment and a source of current in different parallel branches
of the circuit, and a source of electromotive force in the

branch with the receiving instrument adapted to oppose
the passage through the receiving instrument of current
from the source in the other branch.

,323. Testing Apparatus for Multiple Switchboards.

Charles E. Scribner, Chicago, 111. Application

filed November 13, 1893.

The combination with a plug-circuit, of a repeating coil

having its helices included in series in one conductor of

the circuit, and a key adapted to disconnect the repeating-

coil and close circuit directly in place thereof.

,324. Electric Police-signal System. Charles E,

Scribner, Chicago, 111. Application filed May 14,

1894.

The combination with a signaling circuit including sig-

nal-transmitting instruments at different stations, of a re-

turn telephone circuit, telephones at the different stations

connected in parallel bridges between the signal circuit and
the return circuit, and a switch in the return circuit ateach
station actuated by the signal-transmitting instrument dur-

ing its operation to open the return circuit.

563.326. Contact Point for Electrical Instruments.
Charles E. Scribner, Chicago, 111. Application filed

August 17, 1S95.

The combination with two switch springs, of platinum con-
tact-wires carried on the adjacent surfaces of the springs

in planes substantially at right angles to each other, the
ends of each wire being passed through perforations in the
spring and soldered to the spring on its rear surface.

563.327. Telephone Exchange Switchboard. Charles
E. Scribner and Ernest P. Warner, Chicago, 111.

Application filed February 7, i8go.

A switchboard table is provided with separately-remov-
able plug-sockets arranged along the longitudinal center of
the board and the spring-jack switches placed on opposite
sides of the sockets.

563,329. Process of Building up Carbon Filaments.
Frank S. Smith, Pittsburg, Pa. Application filed

August 29, 1892.

The process of increasing the conductibilily of an incan-
descent electric lamp filament consists in heating the fila-

ment in a rare medium together with anthraquinone.

563.335. Circuit-reestablishing Cut-out. Albert L.
Tucker and Frederick H. Loveridge, Chicago, 111.

Application filed August 8, 1895.

The combination with the pivoted arms is described of
the contacts adapted to be alternately engaged thereby, the
solenoid, the core of which is fixedly connected with the
pivoted arms, and the solenoid the core of which is detach-
ably connected with the arms.

563.426. System of Electrical Distribution. Charles
P. Steinmetz, Schenectady, N. Y. Application
filed January 30, 1895.

A translating device or circuit containing such devices
and alternating supply circuits of different frequency, are
arranged with a transfer switch or switches, and an induc-
tion motor brought into circuit to alter the frequency of the
circuit to be transferred so as to correspond with the fre-
quency in the circuit to which the transfer is to be made.

563.427. Compound-wound Multiphase Generator.
Charles P. Steinmetz, Schenectady, N. Y. Appli-
cation filed March ig, 1S96.
The last claim: In a polyphase alternator, a magnetic

shunt permitting independent control of the fields.

563.428. Storage Battery. William
J. Still, Toronto.

Canada. Application filed September 18, i8g4.
There is a series of conducting plates all of the same po-

larity, interposed active material, elastic means for binding
the plates together at right angles to their adjacent faces.
all the plates having an unbroken surface extending from
end to end, flexible bowed extensions from the plates of
different length forming a wedge-shaped end and a cor-
respondingly shaped saddle.

563.440. Electric Motor. Ernst J. Berg, Schenectady,
N. Y. Application filed October 8, i8g5.

As a means nf indicating synchronism of an alternating
current motor, one or more incandescent lamps are con-
nected across the field terminals.

563,442. Electrical Signaling Apparatus. Samuel S.

Bogart, Schraalenburg, N. J. Application filed

October 16, 1894.
An answer-back is provided with a winding and checking

mechanism, in combination with circuit-closing devices
connected therewith and actuated thereby when released,
means actuated by the movement of the answer-back mech-
anism when released to first close a circuit and thereby
actuate a signal or other device, and then send a return
message to line.

Electrical Selector.

NO. 563,288.

563,336. Electric Signaling Apparatus. Frederick W.
Turner, Newton, and Winthrop M. Chapman,
Needham, Mass. Application filed April iS. 1891.

A signal transmitter and an answer-back bell are com-
bined with a signal-receiving instrument.

563,352. Individual Calling Apparatus. William W.
Alexander, Kansas City, Mo. Application filed

April 8, 1893.
An electro-mechanical combination lock is a feature of

this invention.

563,342. Cable Terminal Attachment. Arthur T.
Welles, Chicago, 111. Application filed March 3,

i8g6.
A connecting block is used with which a safety-fuse is

connected, and a binding-post consisting of a screw at-

tached to the block and passing through a hole in a plate
of insulating material, and a section of rubber tubing above
the plate, combined with the nuts and washers above the
same, whereby the connection of the distributing wire is

made at a distance from the block.

563, 37g- Flexible Mica Insulating Sheet. Charles W.
Jefferson, Schenectady, N. Y. Application filed

March 16, rSgg.
An electric insulator, in sheet form, consisting of layers

ot fibrous and mica sheets, and gutta percha tissue between
any and every two of said layers.

563,395. Telephone Transmitter. William A. Moore,
Brooklyn, N. Y. Application filed March 25. 1896.

Claim one: In a telephone transmitter the combination
of a recessed block, a diaphragm whose rim is supported
independently of said block, and an annulus of soft non-
conducting material whose interior diameter is greater
than the diameter of the inclosed solid carbon interposed
between the two and completing the inclosure of a space
bounded by the diaphragm, the walls of the recess in the
block and the annulus. a solid carbon seated in said recess
in the block and a quantity of finely divided conducting
material interposed between the face of the solid carbon
and the interior face of the diaphragm.

NO. 563,290.

563,407. Electric Switch. Charles G. Perkins, Hart-

ford, Conn. Application filed April i, iSg6.

A base of insulating material supporting stationary con-
ducting contacts and spring brushes, a cap with a central
perforation and a single segmental perforation, and a ro-

tary spindle that extends through the cap from the inside

to the outside, the spindle outside of the cap bearing a

handle by means of which it can be rotated and within the

cap supporting a threaded nut. a block of insulating ma-
terial loosely connected with the nut and rotating there-

with, the block bearing conducting pieces that are adapted
to connect and disconnect the contacts and brushes as the

block rotates, a spring with one end connected with the

spindle and the other end with the nut, and a lettered disk
secured to the upper end of the nut adjacent to the inside

of the cap so that the lettering will rotate directly with the

block bearing the connecting and disconnecting pieces and
indicate absolutely through the perforation in the cap after

each movement of the nut and block the position of the

connecting and disconnecting pieces.

563,425. Power Gearing for Electric Cars. Elmer A.

Sperry, Cleveland, Ohio. Application filed June g,

1894.

A motor, the running-gear of the car, power-driving con-

nection from the motor to the running-gear, an inclosing

housing for the connection consisting of two independent
casings, one only mounted upon the axle, and the other

mounted upon the motor-supporting bar.

Samuel S. Bogart,
Application filed January 5,

563.443
Schraalenburg, N. J

1895.
A movable device is actuated by the armature of an elec-

tro-magnet to the end of its phase in response to impulses
from a transmitter ; means are provided for retarding the
backward throw of the armature between the impulses,
thereby preventing it from completing its backward throw,
and means are provided for returning the selector to zero
actuated by the same armarure in completing its backward
throw when the actuating impulses cease.

563,453- Magneto-electric Machine. Peter J. Crouse
and Ellsworth W. Milgate, Utica, N. Y. Applica-
tion filed September 7, i8g5.

The claim: The combination in a magneto-electric ma-
chine, with the magnets and rotary armature, of the armature
shaft mounted in fixed bearings, a gear-pinion on the arma-
ture shaft, a main driving-shaft having a driving gear-wheel
meshing with the pinion and mounted in a fixed bearing at
one end of the machine and in an adjustable bearing piece
at the end on which the driving-gear is mounted, the ad-
justable bearing-piece having a guide or slide directly be-
tween the shafts and slotted openings and the set-screws.

563.474. Automatic Fire Alarm. Joseph W. Frost,

New York, N. Y. Application filed February iS,

1888.
Circuit-controlling mechanism is provided with distinc-

tive signaling devices and an electro-magnet normally con-
trolling the same; there is a closed local or building circuit
through the magnet, and a switch operated by the signaling
mechanism, before the sending of the second signal, the
switch terminals being connected with the local circuit,

one on each side of the magnet.

563.475. Thermostat and Circuit Therefor. Joseph
W, Frost, New York, N. Y. Application filed

March 28, 1S90,
In a thermostat the combination with a concavo-convex

disk, held at its edges, of two or more contact-pieces, co-
operating therewith, and differentially located with respect
to the disk.

563,482. Insulating Support for Rails of Electric Rail-

ways. Patrick Haley, Chicago, III. Application
filed March g, 1896.
The combination with a rait and an insulating block

secured thereto, of a base having a hoi low standard adapted
to support said insulating block, and a hollow bifurcated
spindle adapted to enter said block.

563,491. Electric Tunneling Machine. Herbert R.
Keithley, Chicago, 111. Application filed May 21,

1892.
A machine for excavating earth is described, comprising

an excavating device movable bodily toward and away from
the heading to be excavated, an open-ended shield adapted
to be forced into the heading and within which the ex-
cavating device is movable, means for actuating the shield
and excavating device, and a car between the excavator
and its actuating device and adjjcent to the excavator

563.527. Process of Producing Calcium Compounds.
Thomas L. Willson. New York, N. Y. Application
filed March 16. 1S93.
The process described of producing a calcium compound,

consists in subjecting mingled li[ne and a carbonaceous
deoxidizing agent to the heat of an electric arc in an elec-
tric furnace, the carbonaceous matter being in excess of
that required to combine with the freed oxygen, whereby
the liberated calcium combines with the excess of carbon
to form a calcium carbide,

563,531. Trolley-catcher. Charles F. Wilson. Brook-
lyn, N. Y. Application filed March 6, 1896,

The features of this invention are; The tender, com-
prising a winding mechanism for receiving the trolley-
operating rope, a support, swinging dogs pivoted to the
winding mechanism, a link connecting the dogs for causing
them to mutually operate, and means for holding the dogs
out of engagement with the support under an ordinary
movement of the winding mechanism and for permitting
them to engage the support under an extraordinary move-
ment of the winding mechanism.

563,575. Reversing Controller for Electric Motors.
Alva C. Dinkey, Munhall, Pa. Application filed

September 3. 1895.
A rheostat having arc-shaped main contact-plates through

which the current always passes in the same direction,
separated series of resistances, each series having two sets
of contact-blocks, and an arm arranged to move over the
arc-shaped plates and the contact-blocks in opposite direc-
tions and thereby reverse the current.

563,586. Automatic Repeater. Joseph W. Frost, New
York, N. Y. Application filed August 16, 1892.

A circuit-breaking device is mounted upon the armature
of an electro-magnet, and consists of a disk having an insu-
lating portion; there are also a contact-spring bearing upon
the disk, a clockwork adapted to engage with the cir-

cuit-breaking device, and a spring for restoring the disk.



WESTERN ELECTRICIAN. July 25, 1896

563.599- Magneto-electric Generator. Arthur G. Leon-
ard, New York. N. Y. Application filed August 10,

1894-
The combination with a rotary armature of a magneto or

dynamo-electric generator, and a driving-pinion fixed to_ ro-

tate with the shaft or spindle of the generator, of a drive-

wheel provided with a circular yielding corrugated or
roughened surface in position to engage the periphery of

the driving-pinion, the engagement of the yielding surface

with the pinion being such as to permit a slipping under a

sudden impulse imparted to the drive-wheel.

563,600. Rheostat for Electric Motors, Harry W.
Leonard, New York, N. Y. Application filed June
21, 1895.

This is a controlling rheostat having a final protective
step of high resistance so as to prevent the net effective

electromotive force in the circuit from sending a destruc-
tive current through the rheostat.

563,614. Telephone System. Jean Piel, New York,

N. Y. Application filed April 13, 1896.

NO. 563.773-

The claim : In a telephone system, the combination with
the secondary of an induction coil, the receiver and the
call-bell or other signaling instrument in the main line, of
a switch and wires therefrom to the main line for shunting
either the secondary of the induction coil and the receiver
or the call-bell or other signaling instrument, according to

the position of the switch.

563,692. Telephone Signaling Circuit. John S. Stone,

Boston, Mass. Application filed March 18, 1896.

A metallic calling-circuit is provided at one terminal
with a call-bell and at its other terminal with a spring-jack
in a bridge ; there are an impedance coil in series with each
conductor, and a normally connected battery in a bridge
supplying current for incoming signals; a plug is inserted
in the spring-jack having in series with its tip and sleeve
conductors the battery reversed, a calling-generator, and
two balancing resistances.

563,716. Electrical Insulating Sheet. Charles W, Jef-

ferson, Schenectady, N. Y. Application filed No-
vember 23, 1S95.

An electric insulator in sheet form consisting of layers of
asbestos and mica; and adhesive gutta-percha tissue be-
tween any and every two of the layers.

Issued July 14, iSgd.

563,723. Coating Metals by Electrolysis. Hans Alex-
ander, Berlin, Germany. Application filed July
31, 1895. Patented in Germany May 13, 1887, and
in Austria-Hungary October 4, 1890.

An electrolytic metal-coating process is claimed, the
bath consisting of a solution of from five to eight parts of
commercial chloride of aluminium containing free acid in

one hundred parts of water and of so much of reguline
coating metal as will dissolve therein, while the bath is

heated to the boiling-point, and from two-tenths to three-
tenths of a part of chloride of the coating metal.

563 724. Annunciator System for Buildings. John M.
Arthur, Detroit, Mich. Application filed April i,

1896.

This is an electrical annunciator system operated in con-
junction with door-locks.

563,725. Brake for Electric Cars. Walter V. Ash, Ir-

vinglon, N. J. Application filed August 5, 1893.

A brake having two shoe-sections—one to engage the
wheel and the other the track.

5^3.743- Circuit-controlling Device. John H. Clark,
Boston, Mass. Application filed January 29, 1892.

The device consists of an operating-shaft with an eccen-
tric thereon, a circuitreverser operated by the eccentric
combined with a crank on the shaft, a current regulator and
a regulating member therelor. a shaft on which this mem-
ber IS pivoted, a pinion on this shaft and a rack in mesh
with it connected with and reciprocated by the crank.

563,749. Trolley-wheel. William C. Cottrell, Asbury
Park, N.

J. Application filed August 28, 1895.

The claim reads: The combination with the yoke and
the axle having its ends journaled therein in ball-bearings,
and having a square portion between its ends, of the inner
portion of the wheel carried on the square part of said axle,
the outer portion of the wheel and the balls arranged be-
tween the two.

5^3.773- Electric Arc Lamp. JohnC. Knight, Roselle,
N. J. Application filed November 21, 1895.

The combination with a movable carbon rod and a feed-
ing mechanism therefor, of a shunt-magnet and an armature
for controlling the feeding mechanism, and a short-wound
pick-up magnet in the main circuit, the armature being nor-
mally practically outside of the field of the magnet and the
latter serving merely to hold the armature steady when the
arc is first formed and before the shunt-magnet becomes
suflicicntly energized to properly control the armature.

563,780. Electric Heater. Charles H. Minchew, Taun-
ton, Mass. Application filed November 19, 1895.

Thin heater is in the form of a rectangular metallic bo.\
provided at its ends with a series of openings. In the box
15 a non-conductintj compound entirely filling the interior,
a Bericfi of flanged insulator-button.s removably fitted in the
openings in the ends of the box. supporting hooks having
their shanks removably and adjustably (ittcd in the inner
ends of the buttons, and a heruing-wire looped at the ends
of the box ovor a pair of the supporting-nooks and pro-
vided with a series of parallel longitudinal heating-coils
embedded in the non-conducting packing.

563,831 Thermostat. Leonidas G. WooUey, Grand
Rapids, Mich, Application filed June 24, 1895.

In combination with a cylindrical casing adapted to serve
as one electrode are two springs serving as the other elec-

trode, and placed within the casing, together with fusible
means for securing the spring electrodes to each other, and
out of contact with the casing.

563,832. Automatic Fire Alarm System. John Young,
Chicago, 111. Application filed August 8, 1895.

One of the claims is given : In a fire alarm system, the
combination with two separate circuits extending from the
central station to the district to be protected, of a signal-

transmitting device in each of said circuits in the vicinity

of the district to be protected, a responsive device in each
of said circuits at the central station, an electro-magnet in

one of said circuits at the signal-transmitting end, and a
signal-wheel controlled thereby and included in the other
circuit; whereby, when the circuit containing the electro-

magnet is short-circuited, the signal-wheel is operated to

transmit a signal to the central station over the opposite
circuit,

563,877. Telephone System. William R. Patterson,

Chicago. 111. Application filed January 21, i8g6.

For village or house telephone system, the combination
with telephone lines extending to each of a plurality of
sub-stations, each telephone line being provided at each
sub-station with a switch-socket, of a plug at each sub-sta-
tion connected with the telephone set and adapted to be in-

serted into any switch-socket at will to connect the tele-

phone set in circuit with any one of the telephone-lines, a

signal device, and a device operated by the returnisf the
"telephone to its position of rest for actuating the signal de-
vice when the plug is not inserted in its individual socket.

563,883. Electrical Programme Clock. Andrew J.

Reams, Chicago, 111. Application filed November
20, 1895.

One claim allows the combination with the time-keeping
train of a clock of a controlling-wheel actuated thereby ro-

tating with the minute-hand, a second driving-train and
spring actuating the hour-hand of the clock, an hour-hand
carrying the traveling contact, and a lever for controlling
the driving-train of the hour-hand controlled by the rota-
tion of the controlling-wheel.

563,895. Rotary Transformer. Elihu Thomson, Swamp-
scott, Mass. Application filed December 21, 1893.

The invention consists of a rotary transformer having a

main armature connected upon one side to the commutator,
and receiving or delivering upon the other side polyphase
alternating currents, a field-magnet co-operating therewith,
having a coil the effect of which is substantially constant,
a second or accessory armature connected in series with
the main armature upon the alternating-current side, and
an independent field magnet co-operating with the acces-
sory armature and deriving an excitation from the main
continuous current circuit varying in effect according to
the current therein.

563,911. Dynamo-electric Machine. William Cooper,
Schenectady, N. Y. Application filed April 18,

1S96.

The distinguishing feature of this invention is a field-

magnet structure provided with laminated pole-pieces,
certain of the laminae being of less extent than the others.

563,917. Instrument for Measurement of Electric Re-
sistances. Sydney Evershed, London. England.
Application filed February 6, i8g6. Patented in

England June 6, 1894.

This instrument has these features in combination: A
soft-iron horizontal needle, with soft-iron vertical tubular
limb, a pin pillar support within the vertical limb, exciting-
coils about vertical limb, two current-coils about equal
arms of the horizontal needle, a pressure-coil adapted to

the frame of the instrument, under and in proximity to the
horizontal limb of astatic needle, and means for the main-
tenance of the stable balance of the needle system.

NO. 564,036.

563,920. Telephone System. Alfred Graham, Lon-
don, England. Application filed May 3, 1894.

The second claim is as follows: In a telephone system
having three or more stations, the combination of a separate
line-wire for the receiver of each station, extending to two
or more other stations, and having a talking-receiver con-
nected permanently therewith, with transmitters at the
several stations, a switch at each station for connecting the
transmitter of tliat station with the receiver-wire of any
other station, and a return-circuit or ground connected be-
tween the transmitter and receiver at each station.

563,922. Electric Lamp Stand. Wilmer D, Gridley,
Brooklyn, N. Y. Application filed February 19,

1896.

Features of this stand are: A sectional standard, a
lamp-supporting plate interposed between successive sec-
tions of the standard, and provided with a screw-threaded
socket for the reception of the adjacent ends of the stand-
ard sections, and an insulating ring interposed between the
ends of the standard sections within the socket and pro-
jecting inwardly from the inner walls of the standard sec-
tions.

563,924. Railway Signal. Charles Hansel, Easton,
Pa. Application filed December 4, 1895.

A circuit-controlling device for railway signals, compris-
ing a spring-pressed plimger actuated by a signal blade, an
adjustable collar on the plunger for determining its move-
ment in its supports, rind a circuit making and breaking de-
vice adjustably mounted upon the plunger and co-acting
with contacts located in the electrical circuit.

563,934- Aero-electric Automatic Brake, Charles Luy_
ers, Brussels, Belgium. Application filed Septem-
ber 29, 1894. Patented in Belgium March 14,

1S94; in France September 10, 1894, and in En-
gland September 13, 1894.

An electrically controlled air-braking systena for freight
trains is described.

563,935- Telephone Transmitter. Henry A. Martin,
Hartford, Conn. Application filed November 13,

1895.

This is one of several claims: In a device of the class
specified, the combination of a chambered body, a dia-
phragm, a series of independently movable conducting
members in the chamber of said body and removed from
direct contact with said diaphragm, conducting fluid in
said chamber intermediate said diaphragm and movable
members, and acting as a cushioning means for said dia-
phragm and conducting members, and conducting material
intermediate said diaphragm and fluid.

563,940. Dynamo-electric Machine. Albert L. Par-
celle, Boston, Mass. Application filed January 7,

1896.

The combination with an alternating current generator of
a synchronous rotary transformer and a two-part commu-
tator which is connected to the secondary of the trans-
former.

NO. 564,084.

563,960. Electric Light for Cold Storage Rooms. Dan-
iel B. Hawes and Ralph H. Hawes, Springfield,

Mass. Application filed May 22, 1896,

Included in this arrangement are a vibratory door-fasten-
ing lever inside of the room, an electric lamp in the room, a
suitable source of electric energy, electric conductors con-
necting the lamp and source of electric energy, having
separated terminals near the door-fastening devices, a cir-

cuit connecting and breaking device attached to the lever
for engagement between the terminals, and means outside
of the room for imparting a vibratory motion to the door-
fastenitig lever.

563.972. Method of and Apparatus for Regulating
Temperature of Electrolytes. Rudolf Kroseberg
and Eugen Straub, Berlin, Germany. Application
filed July 13, 1893.

The method consists in passing a continuous current of
a regulating fluid in contact with a series of hollow elec-
trodes having their terminal electrodes connected with the
opposite poles of the source of electricity, each electrode
thus forming both anode and cathode.

563,995. Electric Generator Attachment for Dental
Engines. Claude L. WooUey, Baltimore, Md. Ap-
plication filed May 18, 1896,

An electric generator is supported by the standard, and
has a revoluble armature which is driven by contact with
the drive pulley.

563,998. Trolley Finder. Harry H. Blanchard, Au-
gusta, Me. Application filed September 24, 1894.

The right and left flaring arms are provided with
shoulders; the chains are supported by the shoulders; the
sliding rods are provided at each end with the projecting
lips, and the terminal link is adapted to support the oper-
ating cord and to unite the sliding rods.

564,036. Electric Headlight for Street Cars. Alexan-
der C. Thompson, St. Louis, Mo. Application
filed August 26, 1895.

A pair of adjustable tubular elbows is employed, the
upper one of which is attached to che car hood ; a collar is

adjustably attached to the lower end of the lower tubular
elbow; a reflector is carried by the collar, and an electric
lamp is removably attached to the collar and depending in

the reflector.

564,084, Protective Appliance for Electrical Appa-
ratus. Achilles de Khotinsky, Boston, Mass. Ap-
plication filed May 5, 1896.

The device consists of a rod or filament of carbon form-
ing a part of the circuit, holding between its ends a com-
pressed spring. Means are provided whereby the circuit is

grounded when the rod or filament is volatilized or disin-
tegrated.

564,101. Printing Telegraphy. Joseph J. Reifgraber,

St. Louis, Mo. Application filed July 30, 1S95.

The combination is claimed with a synchronizer for
transmitting the electric impulses of a cable to a single
wire, of a transmitter for sending separate impulses over a
separate wire of the cable extending to the synchronizer,
the synchronizer comprising a rotary disk having radial
pins; and electro-magnetic controlled armatures ou opposite
sides of the disk for operating it by engaging the pins.

564,168. Speed and Direction Indicator. George A.

Tower, Richmond, Va. Application filed March
21, 1S96.

Two electrical circuits are provided, a suitable indicat-
ing device in each circuit, a part adapted to be shifted into
one circuit by the rotation of the shaft in one direction and
into the other by its rotation in the opposite direction and
form a part of tiie circuit into which it for the time being
remains, and a device for intermittently closing the circuit
into which the part is shifted.

564.173. Telephone Exchange Apparatus. JohnJ. Carty,

New York, N. Y. Application filed November 17,

1887.

One claim is for a pair o£ loop plugs having the corre-
sponding terminals thereof connected together by different
strands of flexible cords, an operator's metallic telephone
circuit adapted to be connected in circuit with the strands,
and a ground connection from the operator's metallic cir-

cuit containing a resistance adapted to prevent the disturb-
ance of the operator's telephone set by static discharges,

564.174. Armored Insulating Conduit. Russell T. El-

well, Hyde Park, Mass. Application filed January
28. 1S96.

A metallic armor tube, an inclosed insulating tube capa-
ble of being bent or curved without fracture, and an inter-

posed layer of water resisting cementilious substance,
uniting the two tubes one to the other.
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Unique Out-door Burglar Alarm.
Chicago was lately afflicted with an alarraiDg number

of burglaries and store "hold-ups." So numerous and

bold were these depredations that not a few merchants,

despairing of adequate protection from the police au-

thorities, armed their employes, so that the latter might

effectually protect the property in their charge. Out of

this feeling— that each must devise means of defending

his own—grew the unusual scheme of store protection

by an electrically operated alarm bell on the outside of

the building which is herewith illus-

trated.

YouDgdahl & Lilja have a jewelry

store at the corner of West Madison

and Morgan streets, and the senior

partner conceived the idea that a bur-

glar alarm that would attract the atten-

tion of people on the street when neces-

sary would best fit the emergency.

Being something of an electrician, he

installed a battery of six Samson cells

and connected the circuit with 16 con-

tacts in various parts of the store. As

the alarm he rigged up a lo-inch bell

on the street corner of his building,

where all might see and. if necessary,

hear. As shown in the picture, the bell

is sheltered from the weather in a box

bearing the initials "Y. & L., P. B. A."

The letters stand for the firm name and

the words "protective burglar alarm."

Underneath is a shield with the inscrip-

tion: "Burglar Alarm—This Bell Will

Ring in Case of Robbery."

The push-buttons are placed about

the showcases and shelving and in the

flooring. They are arranged with a

tongue contact, which is caught and

held in place after the circuit is made,

even after the pressure is removed, so

that a slight touch will cause the big

bell outside to ring continuously until

the circuit is deliberately broken. The

idea is that a clerk can hardly be sur-

prised so completely by robbers that

he cannot, with hand or foot, touch

some button, with the result of arous-

ing the whole neighborhood, as the

clatter of the gong can be heard for a

distance of three blocks and the words

beneath it will show the cause of the

disturbance.

At night the street door and the safe

doors are also connected with the bell in

such a manner that a person unac-

quainted with the attachments will

sound the alarm in forcing an entrance.

Of course care is exercised to prevent

an inadvertent ringing of the bell. A
disregard of this precaution furnished

an effectual test of the apparatus a few

days ago. The scrubwoman who cleans

the store had been carefully instructed to refrain from

touching the push-buttons, but she carelessly set her

pail upon one while at work early in the morning. The

result was that the bell began ringing at a great rate and

a policeman came running up to see what was the mat-

ter.

ment expected to derive a great deal of information from

the canferen^e which has been discussing ths feasibility

of a Pacific cable from British Columbia to Australia, but

until the result of the labors of the conference was

known it would be impossible for him to say what course

he would recommend Parliament to take.

Upon the arrival in New York last week of Sir Donald

Smith and Sir Mackenzie Bowell, the Canadian com-

missioners to the London conference, the latter said in

the course of an interview: "I feel pretty certain that

it would no doubt prevent the laying of a British cable.

There is no time to be lost. The importance o£ such a

cable from a commercial, financial, and industrial point
of view cannot be overestimated.

.-^.^l^StO^Hni-MftfiTli'lT'J^.'- --•

Attitude of the Canadian Government
Toward Pacific Cable Project

Under British Control.

Report has reached Ottawa. Ont., that the British

government will lake no further action with regard to

the Pacific cable until it is learned what attitude the

new Dominion government intends taking in the matter

in the way of helping the project with a Dominion sub-

sidy. When asked as to what policy he intended follow-

ing in this connection Premier Laurier said the govern-

UNinuE uLT-DOOR BURGLAR ^^LARM,

the cable will be laid. I believe that the appropriation

will be made next fall. The subject was thoroughly

discussed, and the wisdom of the scheme was forced

upon the minds of the commissioners."

Francis Wayland Glen, in a communication to the

New York Sit/i. urges Americans to take advantage of

the present condition of uncertainty and advance the

project which has been under consideration in this

country. He says:

The conference of colonial capitalists and delegates

which assembled in London to arrange terras for the

construction and laying of a cable from Vancouver to

Hawaii, Japan, India. China and Australia has adjourned

without taking any decisive action. This will probably

delay the undertaking by British capitalists for a con-

siderable period. If American capitalists would organize

and assure the prompt and early completion of a cable

from the United States connecting the same countries.

Chicago Trolley Ordinances.
At the meeting of the Chicago City Council Monday

evening Mayor Swift presented a veto of the ordinance

passed last week giving the Yerkes companies the right

to run trolley cars in the down-town district. Accom-

panying his message were two amend-

ments. One of them limits the invasion

of trolley cars in the down-town district

at Fifth avenue on the east for lines

running from the west, at Van Buren

street for lines running from the south

and at Lake street for lines running from

the north, except in Clark street. This

exempts the district between Van Buren

and Lake streets and Fifth avenue and

the lake from overhead wires, except

in streets where grants had previously

been made. It also grants the companies

the right to put trolley lines under the

elevated road structures, and author-

izes a loop around State. Dearborn,

Lake and Randolph streets. For the

privilege the companies are required

to pay to the city 875,000 in cash within

60 days after the passage of the ordin-

ance.

For the West Side ordinance, grant-

ing 1^)4 miles of streets to the Yerkes

corporation, the mayor had amend-
ments but no veto. On the West Side

the company is required to pay the

city S300 per mile for the streets for

the second five years of the term of

the grant, S500 per mile for the third

five years and S700 per mile for the

last five years. For the first five years

nothing is to be paid. Mayor Swift

said the companies had agreed to accept

these terms for the West Side ordin-

ance, but he said he was not able to

speak for them on the down-town meas-

ure.

Another amendment was presented

by Alderman Powers, striking out the

section of the ordinance eiving the city

the right to declare when the wires

shall be placed underground. This

amendment, together with those pre-

sented by the mayor, was accepted,

and in this form the ordinance was

passed.

Before the vote was taken Mayor
Swift announced that he had stricken

out that part of the ordinance re-

lating to Dearborn street much against

his will. He said the property owners

had presented him a petition showing

they were almost unanimous in favor of the trolley, but

he said in support of his policy in dealing with the ordi-

nance he could not consistently allow Dearborn street to

go in as a trolley street.

The London 7'hncs correspondent with the Soudan

expeditionary force, writing from Ferkeh on June 15th,

says: "At this end the Egyptian and black troops ara

constructing the railway formation at such a rate that the

engineers surveying the line have difficulty in keeping

ahead of them. The telegraph wire was brought here

on the loth, and will be at Suarda within a few days.

For a great part of the way the non-insulated wire is

merely laid on the sand, which in this dry country is an
absolute non-condaclor of electricity' " The English
Electrical Engineer thinks that it would be interesting

to have added what is considered "good earth" for such
a line—probably water.
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Great Gorge Railway.

By Orrin E. Dunlap.

The Niagara Falls & Lewiston railroad, better known

as the Great Gorge road, was completed last spring, and

for the first time operated over its entire length. A
porlion of this road was operated during the summer of

1S95, cars having been run between the Buttery Rapids

elevator and Lewiston. Ever since its first operation, in

part or in whole, this road has commanded much atten-

tion. It is without doubt one of the grandest scenic

routes in America, as it affords glorious views of scenery

unsurpassed in the world. The conception of a road along

this route was bold in the extreme, and the promoters

could not have met with success without the results

made possible by the application and use of electricity.

For years men talked of the feasibility of such a rail-

road, but the desire to preserve the natural state of the

banks of the gorge and the lack of a clean motive power

deterred the investment until electricity came into pop-

ular use as a motive power on street railways. Then
the molestation of the natural beauty of the New York

state bank was no longer a barrier in thought. Capital

was ready and men were ambitious. The path was sur-

veyed and soon hundreds of men and tons upon tons of

dynamite were at work shattering huge boulders, shaving

off the cliffs and cutting down trees, that electricity

might display its conquering march.

The route selected from Lewiston to the Michigan

Central's cantilever bridge lay about 20 feet up from

the water's edge. From that point the roadbed ascends

gradually until it reaches the top of the high bank, fully

a half mile beyond. Soon after reaching the top of the

bank the road passes under the tracks of the New York

Central and runs over private property to Second street.

At the corner of Second and Main streets the tracks of

the Niagara Falls & Lewiston road meet those of the

Niagara Falls & Suspension Bridge railway, and all cars

use the tracks of this latter road in their passage down
Second and Falls streets. This common use of tracks

gives both roads a starting and a finishing point right at

the entrance to the state reservation.

The construction of the Gorge road was a monumen-
tal task, but it well displays the encouragement and sub-

stantial aid given to capital by electricity. The illus-

trations in connection with this article give views on

that portion of the road operated for the first time this

summer. In Fig. i is seen the Falls of Niagara with a

truly beautiful stretch of river between the high banks.

The course oE the road is seen as it gradually ascends

the bank. From the cantilever bridge abutments there

is a five per cent, grade for a distance of 500 feet.

Then for about 2,500 feet the grade is four per cent.,

and for 1,000 feet it is 6 per cent., this latter being near

the top of the bank.

Fig. 2 is a view of the great cantilever (Michigan

Central) and railway suspension (Grand Trunk) bridges

as seen from the gorge road 200 feet below.

Fig. 3 shows the course of the road close to the

whirlpool rapids and gives the reader a very good idea

of the magnificence of the scenery along its route. At

limes the apparently angry waters seem to leap higher

than the cars in their race through the gorge to old On-
tario. In this picture the famous whirlpool, the great-

est of river pockets, is seen in the distance, the river

and road both turning at right angles at this point.

In the construction of this remarkable new artery of

travel every effort to secure absolute safety has been

made. The rails used are of the 60-pound variety, con-

nected at joints with bolt splice bars. All curves are

protected by firm guards. In Fig. 2 Is shown the two

wooden guards which extend along the outer rail from
the cantilever bridge to the top of the bank.. The outer

one of these guards is a timber 12 by 12 inches while

the inner timber is six by eight inches. In passing the

abutments of the cantilever bridge the double tracks

run one inside the other on a wooden truss bridge, each

car keeping its respective track, it being impossible for

two cars to pass over the truss at the same time.

Power for the operation of the road is supplied by the

Niagara Falls Hydraulic Power & Manufacturing com-
pany from its plant on the high bank of the river, which
has heretofore been fully illustrated in the Western
Electrician. The cars were made by the J. G. Brill

company of Philadelphia, the motors being of the

Westinghouse make. The generators in the station of

the Niagara Falls Hydraulic Power & Manufacturing

company are the product of the General Electric com-
pany.

The road is especially fortunate in having men of con-

siderable energy on its board of officers, Captain
J. M.

Brinker of Buffalo being president, while Joseph K.

Brooks is the efficient superintendent.

To those not fully aware of the difficulties met with

by the promoters of this railroad the work necessary to

its completion is beyond comprehension. In places the

perpendicular cliff had to be blasted away to give the

road a footing, one point where this was necessary being

visible in Fig. 3. Tons upon tons of rock were hurled

into the rapids for a foundation. Boulders of mammoth
size, undisturbed since their plunge from the cliff, were

shattered, and the forest-like growth here and there

cleared, all going to show the very substantial ally elec-

tricity is to man and his enterprises.

Telephone News from the Northwest.
[Fiorn the Minneapolis correspondent of the Western Elec-

trician.]

A horse belonging to W, H. Ryther of Austin caught

its foot between the curb and a telephone pole. The
owner put in a claim of $80 against the city, which was

rejected on the ground that there is a local ordinance

against hitching to telephone or telegraph poles.

Commissioners have been appointed in Freeborn

county to assess damages resulting from the putting in

of poles belonging to the Northwestern Telephone com-

pany.

A new long-distance line has recently been completed

by the Western Electric Telephone company connect-

that this branch of the system will be working inside of

three weeks.

Work is to be commenced within a few days on the

Grafton extension of the Northwestern Telephone sys-

tem.

Senator D. F. Morgan, attorney for the Northwestern

Telephone company, says that the line between St.

Cloud, Minn , and Grand Forks, N. D., will be com-

pleted some time this fall. A celebration will be had in

St. Cloud soon after the two cities are connected. The
Minneapolis-Chicago line it is expected will be com-

plete before snow flies.

R. B. Freedy, in charge of the Northwestern Ex-

change in Winona, will come to St. Paul, and W. F. Grif-

fin of the latter place will go to Winona to manage the

local system.

Manager B. L. Freedy of the Northwestern Tele-

phone company says that Minneapolis and St. Paul will

be able to talk to New York, Boston and many other

Atlantic coast cities by the first of January. The cost of

the present Northwestern improvements he places at

$400,000.

The line from Aberdeen to Redfield, S. D., has been

completed and recently Manager Zietlow sent the first

message over it. It worked very nicely.

Paul Huefner of Fountain City will erect a line from

his office to Eagle Mills, a few miles out of that village.

Lightning at Black River Falls, Wis., ran into the

FIG, I. GREAT GORGE RAILWAY.—VIEW OF

ing Austin, Minn,, with Waseca, Dodge Center, Man-
kato and many other southern Minnesota towns. An-

other long-distance line from this same point goes south

through Le Roy, including a number of Iowa, cities.

Albert Lea, Minn. , now has telephone connection

with Sioux City, Iowa, a distance of over 100 miles.

The new line from Worthington, Minn., to Brandon,

S. D., is completed, excepting a small gap between

Magnolia and Beaver Creek.

Thomas H. Leary of Sioux City, Iowa, is to have

charge of the construction of the new exchange at Cedar

Rapids, Iowa. He will be assisted by four expert line-

men from Sioux City,

At Butte. Mont., a company known as the Red Rock

& Salmon City Telephone company has been formed to

do business between Red Rock, Mont, and Salmon City,

in Lemhi county, Idaho. The directors are: Emerson

Hill and H. C. Lewis of Red Rock; G. G. Shaver.

W. F. Roxwell, Phil Sheron, M. M. McPherson and

E.
J.

Wilkinson of Salmon City. The contract for the

construction of the line has been let to Scott & Decker

of Red Rock.

Delavan. Minn., has been connected by telephone

with Fairmont.

The Barron County Telephone company is preparing

to put 75 telephones in the business houses of Rice Lake,

Wis. A rate of $1 and Si 50 will be charged in addition

to the first cost oF the instruments, which has been

placed at $15.

The Arcadia Telephone company is now placing the

poles along the line between Blair. Wis., and La Crosse,

by way of Independence and Whitehall. It is expected

N[\i;\R,\ F,\LLS FROM THE GORGE ROAD.

American Express office, destroying the Wisconsin Tel-

phone company's central station and cutting off all com-

munication on the 13th inst.

It is claimed that the Blue Earth Valley Telephone

company has established 124 telephones in competition

with the Bell company at Mankato. The fight is being

waged fiercely on both sides.

The Duluth, Missabe & Northern depot at Hibbing is

soon to be connected with all of the Hibbing mines for

the benefit of the ore shippers.

The Garner Telephone association of Goodell, Iowa,

is about to enlarge its membership, and it will construct

anew line from Garner to Concordia by way of the race

track. A new station is to be erected at the track.

John K, West was recently in Cormorant, Minn.,

making arrangements for a telephone line from that

point to Detroit, Minn.

A new line has been completed, between Elroy, Wis.,

and Clifton, by E. Hart, a prominent banker of the

former city. This gives Elroy connection with Kendall,

Camp Douglas, Hustler, New Lisbon, Clifton, Tomah,
Sparta and La Crosse.

Street railway men in Cleveland seem to consider their

first duty the upholding of the labor union instead of
serving their employers and the public. Last week, ac-

cording to the dispatches, themotormen on the Cleveland
City railwa)', whose St. Clair street lines run near the
Brown works, where a strike was in progress, refused to

carry non-union men. One motorman left his car when
a policeman attempted to put a non-union man aboard
and told the patrolman to run the car himself. The po-
liceman and his man left the car and walked to the
works.
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Some Business Paper Advantages.
By N. C. Fowler, Jr.

The representative trade paper is of composite con-

teats. It coatains every form and stj'-le o£ matter, from

the technical article to the story, and from news to hu-

morous items. The trade paper is at once a newspaper,

a lesson book, a magazine of entertainment and a cata-

logue of business.

The advertising pages of the good trade paper are vir-

tually mirrors of success, reflecting ways and means of

doing business and of increasing business. They not

only suggest commercial needs, but thsy are guides to

the reaching of those necessities.

Every reader of a trade papsr reads the advertise-

ments, for in them is the concentrated essence of busi-

ness information, and the fact that they are written in

the interest of the advertiser does not remove one parti-

cle of their value to the reader.

The trade pipsr advertisement, if good for anything,

is of mutual bsnefit quality, as valuable to the one who
reads it as to the one who writes it.

The custom of using several trade paper pages for the

reproduction of catalogue and circular matter, either

printed from original plates or set by the paper, is rapidly

receiving recognition, and is considered to furnish a

unique and economical way of increasing the circulation

and value o£ the catalogue. The expense is not great,

and the impression this method creates is sometimes

worth more than the cost.

The fact that some manufacturers can afford to use a

half a dozen or a dozen pages, or more pages, in any one

issue of a trade pipar. indicates that they have confi-

dence in their goods, and that business is good, or will

be good, with them. It is positive evidence of prosperity,

and everybody prefers to bu)' of the successful house,

for the successful house can better attend to the wants

of the customer.

It has been considered that the partial, or entire, re-

production of the catalogue in the trade paper, pays four

distinct ways: First, it is direct advertising; second, it

is progressive advertising; third, it is impressive advertis-

ing; fourth, it is economical advertising.

It is impossible for this class of advertising to remain

unseen, and even if it is not read it does its work, for the

very impressiveness of it may be worth more than its

cost.

The trade paper is a natural harmonizer and vender of

business cordiality. It reaches the inside of the trade,

and is recognized by everyone interested in its line of

business.

The wrapper may never be torn from the catalogue,

and the circular may not be unfolded, but the trade pa-

per is opened, read and filed, simply because it coatains

matter of profit.

put in at one end of the tunnel would turn up at the

other in four minutes—presumably if the turbines were
first cleared out of the way. Mr. Martin had not seen
the experiment performed, but the engineers told him so.

As regarded the noise made by Niagara Falls the only
comparison he could give was the roar which went upon
Lord Kelvin's arrival in front of the audience during the

Glasgow festivities.

In giving us a slide of a view in Colorado, Mr. Martin
cilmly told us that it was situated 2,000 miles above sea-

level. He happened to make a momentary pause in

waiting for the next slide, when the situation—a high

FIG. 3. GRE.A.T GORGE RAILWAY —ROUTE ALONG WHIRL-

POOL RAPIDS.

one—was grasped by the audience, who fairly yelled.

The lecturer was in total unconsciousness at first as to

where the joke came in, but, on discovering, explained

that he had meant 2,000 feet. "It was only a little

American exaggeration." he added, in reference to his

first statement. Mr. Martin gave us altogether a pleas-

ant evening.

Lightning Arresters.'
By W. R. Garton.

The subject of lightning arresters has received con-

siderable attention from various sources and we have,

at the hands of many able gentlemen, been greatly en-

more than a convenient path or outlet from theconden.
ser or charged body to a point of lower or no potential-

By this we mean that a certain body has by contact or-

communication with a statically charged body (which
may be air, wire or what not) become charged with the
influence predominating the adjacent body; or, in other
words, the originally charged body, which in this in-

stance is the atmosphere, has given off to the conductor
which it surrounds, the same influence which pervades
it, until the conductor has attained a high electric

potential. Oftentimes the oppo .ite conductor is far

from being equally charged, and in this case a great

strain is brought to bear on the insulation between the
two sides of the circuit. To relieve this strain the lit-

tle device known as the lightning arrester is used.

The simple and fundamental principle of the light-

ning arrester is the same as originally designed, viz.,

some form of an air-gap with serrated or plain surfaces.

The only changes made have been the addition of cir-

cuit interrupting or arc prohibiting features which the

different currents employed have necessitated. The
success or failure of lightning arresters in general can
be attributed mainly to the successful or unsuccessful
performance of the duties devolving upon these addi-
tional features. There have been very few of the

numerous forms of lightning arresters devised which
have not in one form or another employed the air-gap.

The chief reason for the employment of the air-gap,

in preference to that of substituting some form of re-

sistance, is that it is of variable resistance depending
upon the conditions; under ordinary circumstances it is

a splendid insulator, but to a discharge it offers far less

impedance than aa artificial resistance of much less re-

sistance.

Another great advantage is that it can instantaneously

be restored to normal, and if once broken down and an
arc established its resistance is reduced to a minimum,
whereas, before the disruption its insulating properties

were sufficient to absolutely prohibit the flow or even a

leakage of the normal current.

It is found also that the dynamic currents of high po-

tentials will leap certain air gaps and permanently es-

tablish a flow. Thus we have to guard against the em-
ployment of too small an air gap and still not have it so

large as to prohibit a free passage of the discharge

Having determined the proper and most advantageous

air gap, we have yet another problem with which to

baffle; that is, a means of automatically opening the

lightning arrester circuit, should an arc be established.

At this point we have all come to a halt, and to span

this chasm we have toiled and striven, and almost as

numerous as are the ideas have been the different meth-
ods employed to accomplish the end. There are, how*
ever, a few which apparently have employed better

methods than others and have been enabled to get very

good results by incorporating their ideas into a desirable

combination of principles.

One of the original ideas for accomplishing the de-

sired effect was the addition of a fuse to that of the air

gap, so that when the flow of current was established the

fuse would be blown and in this manner the circuit re-

stored to normal; but we were not satisfied with this

form of an arrester, for we wanted something which did

T. C. Martin in England.

Considerable attention has bsen paid by the English

electrical journals to T. C. Martin, the delegate from

the United States to the Kelvin celebration, and to his

lecture on the electrical work at ,
Niagara Falls. Some

of the comment is amusing to American readers—none

more so, perhaps, than that printed over the signature

"Elektron" in Electricity:

When Professor Forbes came back from the States he

startled us at the Institution of Electrical Engineers by

pronouncing a well-known river as the Nee-a-gah-ra.

There was no affectation of this kind in the discourse on

The Utilization of Niagara," which Mr. Barnes of New
York—I should rather say Mr. Thomas C- Martin of

New York—delivered at the Royal Institution of Great

Britain. He was described as the American delegate at

the Kelvin jubilee. That's so. you bet; but though no

American delegate, and possessing a Yankee accent, Mr.

Martin, I believe, is really a Britisher.

The ' 'discourse" really consisted very largely of pictures

interspersed by observations from Mr. Martin, in Arte-

mus Ward style more or less. He would do excellently

to send round with a panorama. I say this in the com-

plimentary sense, for I went half afraid of hearing any-

thing more about the undertaking, and was agreeably

surprised to find the lecturer amusing me. Niagara,

inter alia, he explained, was a great place for honey-

moon couples, who usually looked nice. He showed us

a line of rails running at the side of deep water; fares

were dirt cheap, only 25 cents—for that money you

sometimes bad the cars tumbling. He had been unable

to make out, when in the States, why the people did not

get damages. He does not yet know. I might suggest

to him that possibly in that case the company would

raise a counter-claim for damages for using the cars as

bathing coaches.

That Mr. Martin has not imbibed Yankee prejudices

was evident when he d-ew our attention to the ugly and

ghastly mills on the edge of the canal, and pointed out

the beautiful Canadian side of the falls and the hideous

American side. Gratings were provided, he said, at the

canal to avoid capturing icebergs and suicides. A ship

FIG. 2. GREAT GORGE RAILWAY.—CANTILEVER AND SUSPENSION BRIDGE.

lightened, but, like many other subjects, there is yet

room for expatiation.

We speak of lightning arresters in a general way, and

in general look upon them as an inferior or minor piece

of mechanism, to which not much importance is at-

tached, and rarely do we stop to consider what a light-

ning arrester is, or that the principles embodied therein

are noteworthy; therefore may we not ask ourselves

"What is a lightning arrester?"

The lightn ing arrester pure and simple is nothing

I. Read before the Northwestern Electrical association,

Marinelte, Wis., July 16, 1896.

not require constant attention aside from being unreli-

able in case of discharges following in quick succession,

and thus proving a constant source of annoyance.

The next step in advance was the increase in the num-

ber of fuses placed in multiple. Some inventors have em-

ployed a wedge or lever which automatically comes in

contact with each succeeding fuse after the blow-

ing of the fuse with which it was in contact. But even

this is unsatisfactory, because it required constant care

and attention, and must be carefully watched and reg-

ularly inspected. To overcome the annoyance of blown

fuses and interrupted service, various methods have
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been employed; among those best known is the "air jet

arrester." which automatically blows out the arc by a jet

of air forced from a chamber in which an arc has been
established in series with the outside arc. By the ex-

pansion caused by the heating of the air in the chamber
the air is given impetus and when directed upon the arc

it tends to blow it out; but even this form of arrester

proved inadequate and unsatisfactory.

An early principle and one which is recognized to-day

as fundamental is that of the magnetic blow-out with

which you are all familiar. Other and various forms
have been used—such as the iron and mica washers,

keystone, tank, etc., but in many of these forms either

the mechanical portion has been a drawback or the con-

struction was such as to render a barrier rather than an

inducement to the discharge. Of the many forms men-
tioned possibly it would be well to briefly look into the

principles and construction of the form known as the

tank.

This arrester is composed of a metal tank or one com-
prising a metal lining. To this tank is connected a

small pipe tapping the water main. This feed pipe may
be placed at or near the bottom of one end of the tank.

At the other end, and not far from the top is another and
large pipe for the overflow. By this means a constant

flow of water can be maintained. On the top of the

tank is arranged a rack, which holds carbon points which
penetrate the water. To each carbon point or set of

points is attached a cord and plug. Every cord and
plug represents a feeder.

Each feeder coming into the station is brought con-
veniently near the locality of the tank. In the vicinity

of the tank and inserted in each feeder is a coil of wire
equal in carrying capacity to that of the feeder. At the

I think that I may safely say that there are three

forms of arresters being used to-day which are con-

sidered standard. They are the Wurts non-arcing, the

General Electric magnetic blow-out and the Garton.

One thing will be noticed from careful inspection of

these three forms: that is, that in the non-arcing and
magnetic blow-outs different methods of construction

are employed in dealing with the various currents, while

in the Garton the same form and same principle enters

into the arresters for all of the different currents.

There are two forms of the Wurts non-arcing ar-

rester, viz., those for direct and those for alternating

currents. The former interposes between the earth and
circuit an extremely high ohraic resistance. So high is

this resistance that current flow is prohibited, but it is

calculated that to the static discharge no hindrance
whatever is offered.

The non-arcing direct current arrester consists of a

block of lignum-vit3e with metal terminals mortised

into it at each end so that the surface of the metal

terminal or discharge blocks is flush with the surface

of the lignum-vitas block, thus leaving a space of about
four inches between them. Several small streaks are

charred across the surface of the IJgnum-vits from
terminal to terminal, thus interposing a very high re-

sistance which forms the path for the discharge.

The non-arcing arrester for alternating currents is

composed of cylinders of non-arcing metal, the surfaces

of which are gnarled. There are several peculiarities

about this metal, and as thus far nothing but theories

of its action have been projected, we may term that

which exerts itself at the time of discharge an influence.

One thing very noticeable is that there is always left

a black spot upon the cylinder at the point of discharge.
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outer or line end of these coils is arranged a socket to

fit the plug which is attached to the tank carbons.

Now, when the ping is inserted in the socket the cir-

cuit is completed from line to ground through the water

which is in contact with the water mains through the

feed pipe.

The principle of this arrester and its coils is, first, the

coils offer a high inductive resistance to the discharge

while the tank offers an immediate outlet to earth. By
this arrangement it will be seen that a high inductive

resistance is inserted in the dynamo circuit, while a con-

stant ground contact is open to the discharge preceding
the high induction of the coils. It would seem impossi-

ble for the lightning to take any other than the ground
course, and in most instances this is the case, but there

have been cases where the discharge has passed by this

ground through the coils and gone to earth through an
air-gap arrester located in the switchboard, showing
that an air-gap is sometimes of greater inducement to

the discharge than the path to earth through the water
resistance, aside from the inductive resistance of the

coils.

This arrester has in most instances proven very satis-

factory. The two chief drawbacks are the constant con-

sumption of energy while in circuit and the possibility

of a storm approaching without warning and finding you
without your tank cut in; but if you are provided with

a complete complement of automatic arresters to work
in conjunction with your tank, your station need not

suffer. I would state, however, that the tank arrester

is used only on grounded or street railway circuits.

Street railway and electric light managers have been
and are now experimenting with the various forms of

arresters in search of something which would protect
their apparatus without having to be watched and still

be reliable. Many beautiful theories have been pro-

jected and some of them put into working models, but,

alas! Nature's batteries have proven many of them but
hypotheses, and thus we have been compelled to search
farther.

Another peculiar thing is its inability to break an arc
unless the air spaces are within certain limits. The ex-
planation which has been given of this is that the in-

fluence exerted, whether gas or otherwise, is limited to

certain distances and is of sufficient force outside of a
certain field to counteract the power of the dynamo to

maintain the arc.

The General Electric or Thomson idea is not to inter-

pose a resistance so high that the current flow is abso-
lutely prohibited, but the discharge points are placed in

a powerful magnetic field, which is so proportioned that
the current flow which would maintain the arc across
the air gap makes the arc self-destroying, from the fact

that it established a field sufficiently powerful to instan-

taneously destroy it.

In the Garton arrester the idea is to provide the best

possible course for the discharge and to instantly cut
off the current flow after the discharge. The chief aim
in the construction of all lightning arresters is to offer

the best possible path to the discharge and reduce the
consumption of energy to a minimum.

As is well known, in the Garton arrester that which
prohibits the constant consumption of energy or the flow

of normal current to earth is the employment of an air

gap. After the discharge has leaped the air gap and a

flow is established, the small coil or solenoid becomes a

magnetic field and the small plunger is suddenly drawn
from its contact in the tube. The very act of drawing
the plunger from its contact establishes in the circuit

a secondary arc, which, being in series with the origi-

nally established arc, instantly interposes an additional
resistance, which goes on increasing, by reason of its

lengthening, until the circuit is broken. Another means
of destroying the arc is that of elongating it in the tube,

which prohibits its assuming its natural form. The ele-

ment of time also enters greatly into this device, from
the fact of its being mechanical in its operation.

It will be seen from the foregoing that there are two
principles which enter into the make-up of a lightning

arrester, and those are the ilow-prohibiting or breaking

elements, whether electrical or mechanical, and the
form of discharge path, whether air-gap or artificial re-

sistance There are some people who. it would seem,
expect lightning arresters to perform miracles, but thus
far we cannot attribute to these devices any such power.
Why are lightning arresters used and why can we not

get along without them? For the same reason that we
cannot do without the fuse or circuit breaker-—they area
necessity. Nor can a circuit be safely operated iir this

climate without lightning arresters, any more than it is

possible to operate a large plant over the same copper
circuit that we would operate one of half its capacity.
But to come squarely to the question^Why do we use
lightning arresters? We may answer this question in

brief by saying, As a means of protection to our appa-
ratus against the disruptive discharge. But to this reply
we might say, They do not protect."
True it is that in many instances lightning arresters

have not proven a source of protection, but in nearly
every instance, (providing the device is within reason-
able bounds of perfection and involves correct princi-

ples) it will be found that the fault lies somewhere in

the installation and not in the apparatus, which is gen-
erally the first to be condemned.

It is very often the case that such devices are put in

position in a hurry, without selecting the best locality

with regard to prevailing conditions, While it is true
that the existence of nodle points is a great factor, it is

always wise to choose the locality for the placing of ar-

resters. After having chosen what in the best judgment
would be the best points for the arresters, there should
be a liberal number scattered through the entire system
to make sure of having some arresters at discbarge
points. This may seem like a wholly one-sided argument
in favor of the manufacturers, but it is not at all so, for

agoodly number of arresters can be purchased for far less

than the expense of repairing burned-out apparatus or
the loss of interrupted service, and it is reasonable to

suppose that a circuit equipped with a sufficient and
reasonable number of good arresters would prove the
investment a good one. Trouble invariably occurs on
circuits which are inadequately equipped. No station,

whether direct or alternating, should be operated with-
out the insertion into every feeder of a choking or kick-
ing coil in conjunction with the lightning arrester.

This applies to street railways as well as stationary
motors, but it is not necessary on series arc circuits.

A kicking coil properly constructed is of vital import-
ance, as it offers a very high inductive resistance which
is a most formidable barrier to lightning.

Another thing which should never be forgotten when
equipping a circuit with arresters is that every terminal
should be provided with an arrester, for invariably very
heavy discharges occur at the terminals. This rule can
be applied to any and all circuits. Different circuits

require different localities for the installation of arrest-
ers, as, for instance, on railway circuits, we equip each
car and station feeder and scatter them along the line at

varying intervals from oue-half to one mile apart, and
at the terminals, while on alternating circuits we place
arresters at the individual transformers or banks. But
there is one thing that should not be tolerated, and that
is to make a lightning arrester a part of or in any way
connected with a transformer. It should be the purpose
to keep the lightning just as far from the transformers
as possible. Although of high inductive resistance it can
very rarely ward off disruption unless it is supported by
some good lightning arrester. It has been the spirit of
this paper to draw comparisons only where it has been
found necessary to show the true principles and bring to

light and illustrate more clearly the elements necessary
for successful attainments.

Steam Engines for Electric Generators.'
Bv E. A. Sperry.

For the past 15 years the subject of adapting the steam
engine to the direct driving of high speed machinery,
especially of electric generators, has been one of grow-
ing importance. It was early seen that gearing and
other speed multiplying transmission of one form or an-
other were unsatisfactory for large units, especially in

lighting, and attempts were made to perfect engine de-
signs so as to make them conform to the high speed re-

quirements, this seeming to be the basal proposition in
the early history of this branch of the art. Later, large
belt-driven units were looked upon with greater favor. In
the early days of electric railroading the use of the belt-

driven generator and the multiplication of smaller units
were general. This, however, has given way to a grow-
ing preference for direct-driven generators of moderate
and even low speed, with direct coupling to engines of
the Corliss type, making as low as 60 and 80 turns per
minute.

While this construction is found to solve many of the
difficulties of the power station and to effect economies
in space, efficiency, etc., it entails a heavy outlay in the
cost of the manufacture of the generator itself, amount-
ing in many instances to twice, or more than twice, the
cost of the driving engine, even though the latter be a
multi-cylinder compound condensing machine. The
design of the direct-driven plant under discussion has
for its object the material reduction and even halving of
the first cost of the generator, which is the largest single
item of expense in the installation.

Speed multiplying power transmission is effective in

accomplishing this end, but it has its limitation, and,
even in the kindred arts, it has been found to be unde-
sirable. Within the period of which we are speaking a
change which constitutes almost a revolution has been
worked in this branch of engineering. In nearly all

1. Ro.id before the Enp;inoers' chib, Cleveland, O.
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the large cable stations we have seen gearing displaeed

by belting and rope transmission. The same thing is

true of many of the mills in New England, and in all

the most notable recent factory installations we have
seen each line shaft, and even each tool, "direct-

driven.
"

The growing prevalence of extremely low speeds for

direct-driven work is considered by many to be a direct

acknowledgment of the superior economies attained by
the class of engines operated by valves known as Cor-
liss. Direct-acting valves are preferred by some en-

gineers, but the Corliss valve has many followers. Ow-
ing to its cycle of operation, this valve has a serious

limitation as to speed. Doubtless this can be largely

increased over the present practice by the employment
of aluminum at certain critical points. The inertia of

at least two portions forming essential parts of each
valve, could in this way be reduced to practically one-
third of its present value, and these parts, which are

compelled to obey the law of falling bodies in their nor-

mal action, could thus be made to perform their func-

between the fulcrum and the articulating point, or any
method with the arrangement shown whereby the stroke

lengths of the piston and pitman may, if required, be
rendered equal and allowed to vary from this point

either way, I consider as one of the essential parts of the

system.
The upright engine thus produced, considered gener-

ally, is of desirable form, owing to the general accessi-

bility of the cylinder and valves from the engine room
floor, requiring no stairway and gallery unless tandem
construction is employed. The matter of extremely low
head -room and freedom from anything resembling top-

heaviness is generally considered to be a point of advan-
tage over the old type, and especially over the simpler
forms of upright engines. Moreover, the cylinder is

closer to the pillow block, both in line of strain and by
measurement, and the spread upon the foundation is

good. While this is true, all the advantages of the up-

right engine, such as inexpensive foundation, low cyl-

inder wear, etc.. are retained.

Among the other points of value fourid to exist in the

FiGS. 2 AND 3. STEAM ENGINES FOR ELECTRIC GENERATORS.—NEW AND OLD SYSTEMS OF VALVE DISTRIBUTION.

tions in far less time and at a greater actual speed. In

this way it has been found that the present limitation of

speed of the Corliss engine—from 90 to no—can be in-

creased before the limits of certainty of operation is

reached. While the Corliss valve gear may be the pre-

ferred form adapted to the plant and coupling under
discussion, the coupling is by no means limited to this

style of valve, but is equally adapted to any of the prac-

tical and successful types of valve and valve-operating

mechanism.
Turning now to the special features of the new de-

sign, its operation may be briefly indicated by reference

to the accompanying cut. Fig. i, illustrating a 22 by 34.32

inch stroke engine. The power arriving at the cross-

head is transmitted by a short pitman to a divided lever

fulcrumed at the gudgeons seen in line with the horizon-

tal pitman. The lever is provided with a counter

weight to the right of the gudgeons and the parts of the

lever are sometimes united by a bridge just above the

gudgeons. The free end of this lever is connected with

the pitman by a swinging link, which is about the same
length as the lever, and is also preferably of divided

form. At the point of union between the link and pit-

man a guide is provided which may work in slides, but

preferably as shown upon the upright swinging arm,

which extends from this point down to the left side of

the body of the foundation through a recess to a sole

plate, where it is suitably journaled. This sole plate is

connected in turn with the bed plate of the engine by

bolts which are clearly indicated by dotted lines. The
engine is shown in the uppermost point in the stroke of

its p'ston, and in descending swings the lever about its

gudgeon to an equal angle below the pitman, also indi-

cated in dotted lines. In its descending stroke it will

be seen that the pitman is given a double oscillation to

the left during the first half and to the right during the

last half of the downward stroke of the piston. These
strokes are again repeated, in order, on the full upward
stroke of the piston. Thus it will be seen that an en-

tire revolution of the crank shaft requires but a single

stroke of the piston rather than a double stroke as with

the ordinary connection. In other words, the speed of

rotation of the crank shaft is doubled.

If this engine piston, therefore, were given 110 full

reciprocations we would have 220 revolutions of the

crank shaft; or if given 140. then 2S0 equals the crank

shaft speed. This is seen to be a high velocity for an

engine provided with Corliss valves, and at the same
time the piston speed is kept at a comparatively low

point. The upright swinging arm extending upward
from the lower portion of the foundation may be utilized

to operate the condenser pump and also an oil system

for all the running parts of the engine. The oil natu-

rally collecting at this lowest point in the system, the

sole plate is provided with oil retaining walls so that the

pivot of the swinging arm always stands in oil.

By varying the point upon the lever by which it is at'

tached to the cross-head, the stroke of the piston and

pitman may be held on equality or may be made to vary

in any desired ratio to each other. When these ratios

are equal the strength of the pans, for instance the

crank shaft, pillow block, crank pin, pitman, etc., need

not be materially altered from the best practice in the or-

dinary type of engine. This, it will be readily understood,

would not be the case if, for instance, the piston were

attached to the oscillating links at their articulating

point. In this case the strokes of the pitman for any-

thing like the best distribution of strains would have to

be far less than the length of the stroke of the piston,

and would therefore have to be made very much heav-

ier for an engine of a given piston speed; furthermore,

this piston speed, which is by far the greatest limitation

in present engines, would in no wise be overcome, but

would on the other hand be aggravated. The attach-

ment of the piston at a point on the lever intermediate

construction may be mentioned briefly the equalization

of the crank strains throughout the rotation, together

with the opportunity for balancing the weights of the ver-

tical reciprocating and oscillating parts. The crank
strain in the ordinary engine is illustrated in the accom-
panying diagram, Fig. 4. All parts of the extension of

the lever beyond or to the left of the point of attachment
of the short pitman, from the cross-head, move at a

greater velocity than the piston. This fact offers oppor-

tunity for power storage during the accelerating portion

of the stroke or toward the horizontal center, for use dur-

ing the last half of the stroke, or the stroke from the hor-

izontal center, and the weights of the lever and link es-

pecially in this part have been so adjusted by increasing

their section that practically a uniform crank effort is se-

cured throughout the piston stroke, as indicated in dia-

gram, Fig. 5 The weight acting with the accelerating

velocity is also valuable in lieu of a flywheel. Owing to

the high speed of the crank shaft the flywheel of the en-

gine is in any event a little less than one-half that required

in the ordinary construction.

To illustrate the function of the masses and counter
weights attached to and forming a part of the oscillating

or reciprocating elements let us take a case of a 400
horse power engine making roo double strokes of the pis-

ton and 200 revolutions of the crank shaft. The articu-

lating point between the lever and the link will be found
to attain a velocity of about 52 feet per second crossing

the center line of its oscillation^that is, in half a stroke

it has attained approximately this velocity. It has been
found that the weight of vibrating masses should be
such that at this central point they will have absorbed

in their acceleration a considerable percentage of the

energy delivered from the source of power. This in

most instances should vary from 30 to 50 percent, of the

power. With high velocities light parts will be found to

far from the bore, giving a very material gain in cylinder
clearance, as is made evident by the diagram. Fig. 3,

showing the old construction.
The prime object sought in the design—viz., the re-

duction and practically halving the cost of the direct-
driven generator—will be found to be fully accomplished
in practice. The following considerations have also been
observed: The generator being only one-half the size

and weight of the former machines, the smaller sizes can
be shipped assembled at greatly reduced cost compared
with the larger units. Furthermore the reduced weight
and greatly reduced number of the crossings required in

the copper armature winding and segments in the com-
mutator give a material saving in the cost of erecting.

It is hoped that the simplicity of the design and the double
use of the power connection between the piston and the
crank, fulfilling in this case the added function of doub-
ling the speed, will offer a new stimulus to the two indus-

tries to which it more directly relates and find a wider
application to the art than has been the province of this

paper to discuss. In addition to the direct driving of
electrical generators it is now being adapted to the di-

rect driving of fans and high-speed rolls for sheet mills,

xnd other applications will no doubt be forthcoming.

Dearborn Street Electric Railway Fran-
chise.

The General Electric Railway company of Chicago

owns a franchise for an electric railway in Dearborn

street and other streets leading out to, and in. Englewood.

This distresses the Chicago City Railway company,

which has a practical monopoly of the street railway busi-

ness on the South Side. All sorts of statements have

been made about this franchise, the means adopted to

secure its passage in the council and its ultimate owner-

ship. At one time the road is to be equipped with Love

conduit; at another with storage batteries, while a third

report states that negotiations for the sale of the franchise

to the Chicago City people are in progress. Most people

believe that such a sale will be the eventual outcome of

the existing state of affairs.

Meanwhile the two companies are in the courts, with

mutual charges of fraud and collusion. Judge Tuley

granted a temporary injunction on July i6th. restraining

the General Electric company from laying tracks in Dear-

born street. The accompanying decision is a voluminous

document, filled with sensational criticism of the defend-

ant concern. It is charged with fraud, bribery and

other forms of corruption in securing the passage of its

ordinance by the City Council and in securing frontage

consents from owners of abutting property. The com-

plainant in the case, the Chicago City Railway com-

pany, sought as a property-owner to enjoin the defendant

concern on the ground of trespass. The defense sought

to have the case thrown out of court on the ground that

the issues involved had been adjudicated by Judge Dunne

in quo warranto proceedings a few months ago. It was

admitted that the charges of forgery and misrepresentation

to secure signatures were true. On the other hand, the

Chicago City Railway company admitted that it had

beena party to the quo warranto proceedings.

Another feature of this tangle of litigation and intrigue

FIGS. 4 AND 5. STEAM ENGINES FOR ELECTRIC GENERATORS.- -CRANK STRAIN IN ORDINARY ENGINE AND NEW DESIGN.

fulfill these requirements. These percentages may be

with advantage increased considerably, but should not

be decreased very much below the percentages given.

although experience may lead to a wider variation for

special purposes.

In the case cited one ton at this point may be made
to absorb 165.6 horse power seconds. The energy store

in the moving masses up to this point is delivered by them

to the pitman and crank shaft in the last half of the

stroke. The increase in weight of the oscillating mass

furthermore tends to neutralize the lunge or any tend-

ency to pound and to give a more uniform movement
while passing the center of oscillation, at which point the

strains are reversed. Both these points have been found

essential and necessary in the calculations, not only to

smooth running but for economical construction.

Fig. 2 indicates the new system of valve distribution

for the engine. The valves are two in number instead

of one. These are located in the same plane, their axes

taking up an angle to each other partially embracing the

cylinder for a short portion of its circumference, so that

no part of either of the valves is allowed to recede very

came up recently. The General Electric company was

some time ago enjoined from transferring, disposing of

or setting aside $2,000,000 worth of stock by Charles

Austin Bates of New York, who claims to own it. As

the company's business suffered from so much stock

being tied up. Judge Neely was asked to dissolve the

injunction. During the hearing it was asserted that the

company was being unjustly made a victim to this

claim. Bates, it was asserted, brought his suit in behalf

of his father-in-law, Henry Brandenburg, The latter

was the original promoter of the road, but sold his inter-

• est, the company claims, to Lucius Clark for 55,000 soon

after the enterprise was started. Mr. Clark believes

that Brandenburg regretted the deal and instructed Bates

to recover his interest. A sensational feature of the case

was the claim made by Mr. Clark that his signature on

certain receipts for the 92,000,000 in stocks had been

forged.
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The Western Electrician's first special electric

light convention number {dated May gth) contained

7,576 square inches of advertising. For the same week

the Electrical World contained 7.326, the Electrical

Eng^iticer 3,687 and the Electrical Reviezu 3,375

square inches of advertising.

The Western Electrician's advertising, therefore, ex-

ceeded that of the Electrical IVorld by S30 inches,

that of the Engineer by 3,889 inches and that of the

Review by •4,1^01 inches. It exceeded the combined

advertising of the Reviezu and Engiyieer by 51-4

inches.

The steady advancement of special convention adver-

tising in the Western Electrician can be shown by a

little table well worthy of attention:

Issue.
Number of
Advertising

Pages.

Total
Number of

Pages.

Square Inches
of Paid Ad-
vertising
Matter.

March 3, 1894, , .

.

February 23, 1895.

May 9, 1896

40

72

56
68
88

4.145

5,593
7.576

These figures are carefully and accurately compiled.

They illustrate more forcibly than words a steady and

vij^orous growth during the hard times. It is to be re-

membered, also, that, in computing the square inches

of advertising, all announcements of the Western

Electrician or the Electrician Publishing company are
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rigorously excluded, so that the result shows net, boyia

^rf^, paid /advertising. The figures show a growth of

2,000 square inches in a year. They are eloquent and

may be left to speak for themselves.

The application of single-phase alternating current to

street railway work has been the goal of many a hard-

working electrical inventor. IE Mr. Scott has solved the

problem—and only a practical demonstration can de-

termine the point—he will work a revolution in electric

traction; that is, he will accomplish this result if his

translating apparatus is not so complicated and expen-

sive as to make the method impracticable. As shown
by the article printed elsewhere, Mr. Scott is full of

hope. The cost oE coppsr for transmission is to be very

greatly decreased, and "a loo mile railroad operated

from one station can bs operated as easily and more

economically than the best direct current railway to-day."

If this is true, the new system is bound to succeed.

Once more the street railway companies of Chicago

are confronted with the problem of putting in an under-

ground trolley system in the business district. Discus-

sion of this subject was revived by the action of the

City Council upon the petition of the companies for the

substitution of the overhead trolley upon lines now oper-

ated down-townby horses. Mr. Yerkes, it is claimed,

absolutely refuses to consider another underground

project. He has had enough experimental work in that

line, and he does not propose to put in a conduit system

in the heart of the city until it is demonstrated beyond

doubt that it can be operated successfully. He thinks

he has contributed his share toward the development of

an underground system, and he does not propose to be

the "angel" for any more of "Professor" Barrett's

schemes. The experience gained in the work on the

Love conduit system in Chicago gave Mr. Yerkes an ex-

cellent opportunity to place a proper valuation upon

Barrett's ability and standing in the profession. His

views upon this subject were published some time ago

in an interview in the Western Electrician, and it is

needless to say that they have not since been modified.

This may explain in a measure the "professor's" activity

in leading the opposition to the ordinances lately passed

by the City Council. Chicago's city electrician cuts but

a sorry figure in this controversy.

Compressed air has many valuable uses; but it will

be difficult to make the average engineer admit that it

is to be regarded as a practicable agent for the propul-

sion of street railway cars. Experiments have shown

that the cars can be operated, but it has yet to be dem-

onstrated that the proposed method can show sufficient

economy and adaptability to entitle it to serious con-

sideration as a possible factor in street railway work.

Electrical men are, as a rule, wideawake and open to

conviction; still they are undisturbed by the recent at-

tention paid to compressed air traction in New York and

Chicago, as it is believed that, in the essential feature

of economy, the pneumatic system will never be in com-

petition with the common form of electric railway. This

view is upheld, we think, by the article on the com-

petitive value of compressed air for street railways

which is published on another page, notwithstanding

the fact that the statements are made by an advocate of

the use of compressed air. Mr. Parke, the writer, ad-

mits that "it cannot reasonably be expected that the

efliciency of the electric trolley system can be materially

surpassed by that of a compressed air storage system

operating under the most favorable conditions." It is

not probable that street railway managers will go to the

great expense of erecting the number of charging sta-

tions said to be necessary for the most favorable opera-

tion for efficiency. A careful reading of Mr. Parke's

article will not induce fear of the competition of com-

pressed air in the mind of the electric railway man.

An interesting account of the first visit of Tesla to the

plant of the Niagara Falls Power company is furnished

by a special correspondent of the Western Electri-

cian on another page in this issue. It is worthy careful

perusal, and must of necessity attract much attention

among the friends and admirers of the great investigator,

as it presents his impressions of the greatest electric

power equipment of the world. It was the first oppor-

tunity the visitor had of seeing in practical operation

the special apparatus which he designed for the great

generating station which put into practice the theories

he had developed after years of careful study and exper-

iment. It would be impossible to describe the sensation

which such an impressionable mind asTesla's must have
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experienced on first beholding in operation the system

of development and transformation of the power of the

great waterfall into electrical energy with which he had
so much to do. That must be left to the reader's imagi-

nation. Our correspondent declares that Tesla was de-

lighted with the manner in which his discoveries had
been adapted to practical use by the engineers, and that

he was particularly pleased with the successful operatioD

of the transformers upon which he had spent so much
time and thought and labor. He looks for still greater ac-

complishments in the electrical field. At present, he
said, he was devoting all of his attention to the trans-

mission problem, and he added that he would continue

his study and experimental work in this direction until

he had obtained results that would be satisfactory to

him. Speaking of the project for transmitting power to

Buffalo from the Niagara plant, Tesla said of the under--

taking: "Its success is certain." Of the commercial
feature of the question, he said that the power company-
could sell current in Buffalo at a much lower price than

the present cost of power in that city. Altogether the-

visit was eminently satisfactory to the great inventor.

He inspected the power plant "from top to bottom," as-

he expressed it, and pronounced it "the greatest and the

best, the most thoroughly equipped in the world." He
said that it came up to his expectations; in fact, sur-

passed them. ' 'It is one of the wonders of this century!'"

he exclaimed. This view will find general acceptance.

The world is greatly mdebted to Nikola Tesla for his

share in bringing about this accomplishment.

It would seem that at some time or other in his short

public career William
J. Bryan, candidate of the Demo-

cratic. Populistic and Bimetallic conventions for tbe

presidency, has in some way or other been identified with

or an advocate of every form of socialism, populism and

other isms that have gained temporary prominence in

this country. It is not surprising then to learn that

the brilliant mouthpiece of free silver sentiment has

advocated governmental ownership and control of the

railroads, the telegraphs and the telephone. This of

course is one of the fundamental principles of pop-

ulism and has been endorsed in the national and state

conventions of that party. But Mr. Bryan has done

more than accept the declaration of his party upon

this subject. He has openly espoused the cause of

governmental ownership, and in 1894, during his can-

vas for the United States senatorship from Nebraska,

he specifically declared himself an exponent of this

idea. It is rather strange to hear the gentlemen who-

reject the English financial policy advocate the adop-

tion of the British postal telegraph idea, entailing as

it does a yearly deficit. In England it averages about:

52,500,000 per year of late, and according to the chan-

cellor of the exchequer this deficit has averaged over

Si, 000, 000 annually since the acquirement of the tele-

graphs by the government more than 20 years ago,

despite the fact that there is everything in its favor in

that country and that it should be self-sustaining there

if it can be made practical in any country. It would be
amusing if it were not dangerous to the commercial in-

terests of the country to follow the line of argument pur-

sued by the advocates of this system. One would be
justified in assuming on the strength of these arguments

that the British telegraph was an ideal system, far

ahead of the service given by American companies, and
this is evidently the idea entertained by those advocat-

ing the change. Yet the facts do not warrant such be-

lief. In the first place the British telegraph system is-

insignificant in comparison with either of the great

American companies and the methods employed are a

weak imitation of the admirable service given by these

corporations. Imagine, for instance, the British tele-

graph system handling the business of the Chicago con-

vention. English officials have absolutely no idea of the

requirements of American practice. Mr. Preece has

tried to make his department keep up with the times,

but he has failed to keep pace with American enterprise,,

although he has borrowed freely from the Americart

system. His trips to this country, it is true, have been

followed by the introduction of reforms and improve-

ments in the British service, and he has freely acknowl-

edged, while in this country at least, that he was largely

indebted to the Western Union company for suggestions

and devices which enabled him to make a fair showing:

in comparison with other European countries. And
this is the class of service and the condition of affairs

that Mr. Bryan and his followers ask the Americani

people to accept in place of the enterprise and constant

improvement that have marked the service of the Amer-
ican system under private management.
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INCANDESCENT LAMPS.
Proposed Combination of IVIanufacturers

to Uphold the 20-cent Rate.

It is stated by many men in the business that the lead-

ing incandescent lamp manufacturers of the countr)-, at

the recent conference in New York, drew up an agree-

ment to enter into an arrangement to maintain a

fixed schedule of prices. Exact details of the arrangement

have not been made public, but it is asserted that several

companies have signed the articles of agreement and that

others are expected to do so.

The agreement is entered into for the purpose of re-

storing the 20-cent rate and to prevent disastrous rate-

cutting that has prevailed in the lamp business for a year

or so past. For this purpose, it is said, each company

puts up a forfeit of S5.000 to guarantee good faith, and it

is understood that the fine for selling below the fixed

rate is to be 10 cents per lamp. The schedule of prices

said to have been agreed upon is as follows;

Size of lamp in Price in Price in Standard
Candle Power. Broken Lots. Packages.

8 to 23 So 22 So. 20
32 0-35 0.30
50 055 50
lOO 1. 10 1. 00
150 1.65 1.50

The prices given in this table are for lamps on Edison

or Westinghouse bases. For Thomson-Houston, United

States, Brush-Swan or Schaeffer bases one cent must be

added; for Hawkeye bases two cents, and for all others

three cents.

Standard packages are defined as follows:

For 8 to 25 candle power sizes 200 lamps
For 32 or 50 candle power sizes 100 lamps
For 100 to 150 candle power sizes 20 lamps
For 16 or 20 candle power sizes (railway) 200 lamps

The management is to be placed in charge of a

committee, and provision is made for jobbers' commis-

sions and for wholesale rates in lots of 10,000 or more.

The foregoing facts are given on good authority, but it

should be stated that they lack official confirmation, and

representatives of some of the companies named insist

that the deal has not been closed. No one denies, how-

ever, that negotiations are in progress.

Milwaukee's Four-cent Fare Ordinance.

Judge Seaman in the United States Court at Osh-

kosh, Wis., on July i6th, issued a temporary injunction

against the city of Milwaukee restraining it from en-

forcing the four-cent .street-car fare ordinance. The

application for the writ was made by the Central Trust

company of New York, which is the trustee of the road

under the mortgage executed by the railroad company.

The company, in its petition, among other grounds, al-

leges that the city has no power to reduce the fare,

and that an ordinance undertaking to reduce fares is a

violation of the constitution of the United States, in that

it attempts to impair the obligation of a contract and

fixes a rate that is not compensatory. Judge Seaman's

order calls upon the city of Milwaukee to show cause

why a permanent injunction shall not issue and restrains

the city from enforcing the four-cent ordinance until

after the hearing

Surrender by Telephone.
The adaptability ol the telephone in modern warfare

was shown in a novel manner a few weeks ago during

the war which is now in progress in Cuba, if a veracious

chronicler may be believed. A Cuban general, Pablo

Olivia, arrived at the outskirts of the town in which was

a large Spanish garrison. Owing to the fact that a

number of gun^ were posted so as to command the

only point at which the town could be approached,

he was rather adverse to marching up and de-

manding a surrender until he could find some means of

assuring the garrision that for the time being his inten-

tions were pacific.

While Olivia and his aids were discussing the situa-

tion, one of the members of the revolutionary party re-

ported the discovery of a telephone which was con-

nected with the exchange inside the town.

Olivia immediately repaired to the place, rang up the

Spanish commander, and called upon him to surrender

within an hour, under the penalty of having the town

burned about his ears. \t the end of the hour he called

up the front gun. and found the garrison ready to sur-

render, upon which he entered the town without fear of

attack.
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Nikola Tesla at Niagara Falls-

Bv Orrin E. Dunlap,

Nikola Tesla paid his first visit to the great electrical

power plant of the Niagara Falls Power company on

Sunday, July igth. In the party with Tesla were George
Westinghouse, Jr., president of the Westinghouse Elec-

tric & Manufacturing company of Pittsburg, and his son,

H. H. Westinghouse; Thomas N. Ely of Philadelphia,

superintendent of motive power of the Pennsylvania

railroad, Commodore George W. Melville of Washing-

ton, chief engineer of the United States Navy; Edward
D. Adams, president of the Cataract Construction com-

pany, and William B. Rankins, secretary of the com-
pany; Paul D. Cravath, counsel for the Westinghouse

company, and George Urban, Jr., of Buffalo, president

of the Cataract Power & Construction company of

Buffalo, which company was organized recently to dis-

tribute the electric power in Buffalo.

Quite naturally, the event of Tesla's visit was one of

importance, for never before had his eyes rested on this

greatest of power plants. For four years he had refused

to leave his work and visit the Falls, preferring to work

out his theories and await the proper time to -see them

put into practical use and operation. Tesla was de-

lighted with the manner in which his discoveries had

been adapted to practical use by the engineers, and he

unhesitatingly declared that there was no doubt of the

success of the gigantic undertaking and that power

would be transmitted to Buffalo without the least sem-

blance of failure in any important detail. He was

greatly interested in the working of the transformers in-

vented by him, and the great electrician declared that

they solved one of the most difficult and important prob-

lems in electrical science.

It is a well known fact that Tesla doss not like to

speak of himself. He will talk freely about electrical

discoveries or inventions, but when his own are

broached he modestly says that he prefers to say little

about them.

''I do not like to speak of what I am doing or what I

hope to do," said he. "It is enough to let others do

tha. when what I have done is before the world. I am
content to be in my workshop and to work day and

night to discover something which we are looking for

and which will assist the development of electricity as a

great and universal power. The time will come when

steam will not be used for commercial purposes. I am
working to bring that about." This, then, is the present

great ambition. He desires to see electricity fully oc-

cupy the power field.

"I came to Niagara Falls," said he, "to inspect the

great power plant and because I thought the change

would bring me needed rest. I* have been for some

time in poor health, almost worn out, and I am now try-

ing to get away from my work for a brief spell and at

the same time see the great results of electrical develop-

ment within the last half dozen years. Those results

have been wonderful, have far surpassed the expecta-

tions of the people generally, but they are what those

who have made electricity their study for years and

their life work have expected and have labored so hard

to bring about. Yet scientists are not content and great

wonders in the future development of electric power for

many purposes are anticipated and are confidently ex-

pected by the great men in all countries who are trying

to discover nature's secrets and to develop the things

which God has placed within the reach of those who

will seek that they may find."

"What do you think of the Niagara power plant, Mr.

Tesla? Is it fully up to your ideas and expectations?"

It was this question that aroused the great electri-

cian's enchusiasm. "Yes," said he; "it is all and more

than I anticipated it would be. It is fully all that was

promised. It is one of the wonders of this century.

The power-producing plant of the Cataract Construc-

tion company is a marvel in its completeness and in its

superiority of construction. When it shall be in full

operation the results in many ways will be wonderful;

will be surprising to those who have doubted that such

things could be accomplished. In its entirety, in con-

nection with the possibilities of the future, the plant

and the prospect of future development in electrical

science, and the more ordinary uses of electricity, are

my ideals. They are what I have long anticipated and

have labored, in an insignificant way, to contribute to-

ward bringing about."

"What, in your judgment, will be the effect on Niag-

ara Falls?"

"The first effects naturally will be to the advantage

of Niagara Falls, and the falls will be the greatest
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reaper of benefits. The result of this great develop-

ment of electric power will be that the falls and Buffalo
will reach out their arms and will join each other and
become one great city. United they will form the

greatest city in the world."

"This is your first visit to the plant?"

"Yes, I came purposely to see it. I am somewhat in-

terested in the working of some of the machinery. But,

and it is a curious thing about me, I cannot stay about
big machinery a great while. It affects me very much.
The jar of the machinery curiously affects my spine

and I cannot stand the strain."

"It is Mr. Tesla's two-phase system which is used,"

put in Secretary Rankine, who was standing by. "It is

the new and great system of the two-phase alternating

currents."

"What do you think of the transmission of electric

power to Buffalo? Is it an assured undertaking?" Tesla
was asked.

."Its success is certain. The transmission of electricity

is one of the simplest of propositions. It is but the ap-

plication of pronounced and accepted rules which are as

firmly established as the air itself."

"Do you think the cost of electric power in Buffalo

will be half, or lower, than the present cost of steam?"
"I do not know what is the cost of steam power in

Buffalo."

"About S60 to 570," said Mr. Rankine.

"Well," continued Mr. Tesla, "the cost certainly will

bs much less than the cost of steam. The beaaty of us-

ing electricity for industrial purposes is that you can use
it without any loss. When you get done with your work
you just shut it off until you want it again; therefore

there is no appreciable percentage of loss except that in

transmission. On the other hand you cannot use steam
without loss. Steam must be kept up. That involves a
loss of 20 per cent, at the start, which is continuous and
must be counted as a fixed loss. No matter if steam
were cheaper than electricity there would be a great sav-

ing in favor of electricity because of its adaptability, its

freedom from smoke and dust and the fact that it may
be shut off when it is not needed."

At this point Secretary Rankine advanced a piece of

news. "Buffalo," said he, "will have its first install-

ment of electric power by November. You may say
that without fear of making any mistake. The first de-

livery will be about 1,000 horse power, all that we can
give this fall. It will be the initial installment of the

10,000 horse power which we must furnish under our
franchise within the ensuing year. The contract for

the construction of the pole line will soon be .let. The
work will be pushed rapidly and Buffalo will find that

the company will be faithful to all of its agreemenrs."

In regard to the transmission of power Tesla con- -

tinned: "It is cheaper to transmit electricity in large

quantities than in small. Ttie larger the force the less

the loss in transmission. The loss in transmission of

power to Buffalo, for instance, will be comparatively

small because of the large quantity which Buffalo will

receive."

Tesla was averse to speaking of his recent investiga-

tions of the vacuum electric lamp and telegraphy with-

out the use of wires.

"I am not prepared to say anything now about those

little schemes of mine," said Mr. Tesla. "They must

stand aside for awhile. Just now I am devoting my time

to the study and development of the transmission and in-

sulation of electricity. Until I get these matters well

worked out and obtain satisfactory results I shall do lit-

tle else. I shall return to my laboratory in New York

and continue my work, I am delighted with my trip to

the Falls. I have been from top to bottom of the power

plant. You may say it is the greatest and the best, the

most thoroughly equipped in the world."

Telephone System for Cicero, III.

The Business Men's association of Austin was granted

a franchise by the town board of Cicero Monday night

to establish a local telephone exchange throughout the

town. The association also proposes to put in a burglar

and fire-alarm system.

The action on the part of the citizens regarding a town

telephone exchange was due, they say, to the poor serv-

ice furnished by the Chicago Telephone company. The
new company will have a capital stock of Sio,ooo. It

promises to reduce the cost of local service materially.

It is proposed to have the line in working order by Octo-

ber ist.

The city of Faribault, Minn., desires bids for an elec-

tric fire-alarm system.
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Scott's Single-phase Alternating Sys-
tem for Railway Work.

The recently patented system of electrical dislribuiion

exploited by the Scott & Janney Electric & Manufac-

turing company of 1707 Filbert street, Philadelphia, is

described in the following interesting account, written

for the Western Electrician by the in\-entor, Gordon

J. Scott:

There have been no single-phase motors built up to

the present time which are load -starting in the full

sense of the word, and which are designed to run on a

two-wire circuit without commutators and be economical.

Even giving the self-starting (as distinguished from load-

starting) motor its due. allowing it to start itself and run

at synchronous speed, operating a direct current dynamo
and direct current motors, the economy and regulation

factors are hand in glove with each other, and go far to-

ward making up the inefficiency of such portable central

stations.

Alternating currents have little or no respect for com-

mutators and brushes, and, while it is possible to make
single-phase motors with commutators, it is a source of

constant expense and annoyance to keep them going,

and, as railway motors, they would rival some of the

early types of street car motors in chewing up brushes

and commutators. The two-phase and polyphase sys-

tems can be used for railway work, but the use of two

S.OOO AMPERE CIRCUIT BREAKER-

Irolleys is not to the liking of railway people. The best

polyphase motors hesitate when it comes to starting a

loaded street car or stripping the teeth off a gear or

pinion, and object to being forced. In addition to this

they are inefficient except when running in synchronism,

which they cannot always do.

In the course of our experiments we found that a two-

wire system could be employed to do the work to the sat-

isfaction of every demand made upon a railway motor.

The motor which will be employed is a rotary field mo-

tor of single phase. The use of the term "rotary field"

should not be taken to mean a polyphase motor; the dif-

ference is very decided, although it will be difficult for

some to see it at a glance. We have first (see Fig. i)

what we have termed an "induction director," as upon

this piece of apparatus the effectiveness of the system

and of the motor in particular depend. The induction

director takes the current from the line and acts, as its

name implies, as the director over that or those motors

connected with it. It may be connected in a great many
different ways for different cases and results. Its chief

duty is to create a rotating field in the motor or motors

which are connected to it. which rotary field may have

two or TOO poles aboui a given armature, and which

poles rotate at any speed that the director may elect at

the will of the motorman.

The velocity of the rotating field being variable and

being under absolute control, it is readily understood

why a very great starting effort can be obtained. It is

practically the same as if the frequency on any alter-
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nating polyphase system was variable, and the dynamo
and motor brought up to speed at the same time. This,

as everyone knows, would only do and is only done

where all the power of a dynamo is absorbed by one

motor or where all the motors on any circuit are shut

down or all running at once, or, in other words, are not

independent.

The theoretically perfect system of motor control is

that in which the electromotive force and current are

both variable at will on any given motor without em-
ploying a resistance in the circuits to obtain such varia-

tion. This we are enabled to do with alternating appa-
ratus, as the C-R loss on a street car equipment even at

the slowest possible speeds is very small. The question

of distance does not cut any figure for ordinary railways-

We claim that a 100 mile railroad operated from one sta-

tion can be operated as easily and more economically

than the best direct current railway to-day; the enormous
copper investment would be done away with. Alternat-

ing current machinery of every kind is more durable
than direct current apparatus, on account of the ease

with which the insulation may be placed.

Fig. I. shows one of the ways in which the system
can be operated. The dynamo (alternating current) is

in the upper left-hand corner; leading from it are the

two wires for long distance transmission. Greatly re-

duced, in the lower right-hand corner, is a small variable

speed alternating current motor which is

employed to drive the primary circuit or the

sliding contacts upon either of the circuits.

The main figure at the right is the induction

director, which is an extremely useful piece

of apparatus with which to deal with alter-

nating currents. It is used to create a differ-

ence of potential electrically upon circular

rings, and then, by the proper connection of

the circuits with windings upon a field ar-

ranged about a motor amature. to create dif-

erences of magnetic potential. This establishes

poles in field magnets which can be rotated

at will about the armature, either fast or slow,

and in either direction, and these poles .can

be made strong or weak according to the de-

mand upon the motor.

Another important feature is the fact that

the coils upon field and armature may be con-

nected in series or in parallel as desired, in

order that a very great starting torque may
be obtained with a small amount of energy,

or that a very great speed may be obtained

with a larger amount of energy. This is due
to the fact that the points of greatest differ-

ence of electrical potential cut or pass through
every point of circumference of 360 degrees at

a constant average pressure; it follows that the

magnetic potential will be of necessity as

constant as the cause producing it, and the

poles will pass through every point upon the

circumference. There will be no position of the

armature where it will not be acted upon by

the field. There will not be the tendency in

our motors to blow out the lines of force in the gap space

as do all two-phase, three-phase, and in fact all motors

of the induction type in which the slip at starting is de-

termined by the frequency and number of poles about

the armature.

With our system the frequency has no relation to this

slip; neither has the number of poles; the speed of the

induction director controls this slip and allows the reac-

tion between armature and fields to be a maximum at all

times for a given amount of energy applied.

It will be seen that in any piece of apparatus so de-

signed that the points of greatest potential can be

shifted along the length of the electric circuit or cir-

cuits without cutting the magnetic lines, the frequency

will not be changed.

In the motors the curve of energy in each circuit will

be positive, as it is not reversed, and as many different

circuits may be run as are necessary to get the greatest

average height. These curves are independent of the

frequency, which may vary through many cycles while

the energy curves are rising and falling once.

Fig. 2 presents diagrams showing the frequency con-

stant and the energy curves (three in each case), varia-

ble with the speed, the areas showing the way in which

the energy varies with the speed with constant electro-

motive force. With a variable electromotive force the

average height of the power line would describe a curve

gradually approaching the zero line (as shown in the

lower diagram) as the power required for an increasing

speed decreases, and then when limit of decrease is
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reached, power required for a further increase of speed
will increase and the power line will be a curve grad-
ually reaching away from the zero line, which is also the

base line of power curve. It is to be understood that

these are simple diagrams intended to show the princi-
ple, not the actual performance, as it would require too

much time at present writing to go into details. It is

enough to show those who wish to investigate the sub-
ject how to start, and if they are familiar with alternat-

ing currents, assuming certain conditions, they can sat-

isfy themselves of the effectiveness of the system.

8,000 Ampere Circuit Breaker.
In the accompanying cut is shown an automatic cir-

cuit breaker, constructed by the General Electric com-

FIG. r. SCOTT'S SINGLE-PHASE ALTERNATING SYSTEM FOR
RAILWAY WORK.

pany, and designed to break a circuit of S,ooo amperes.
It is to be used on a i6o-volt circuit, although made to

handle the same current at 600 or 700 volts. This is a
form K circuit breaker and differs only in size from the

instruments used by the General Electric company on
its standard railway generator and feeder panels. The
studs which carry the current are 3'+ inches in diame-
ter; the base is 28 inches square. It is constructed to

open the circuit automatically at any point between 3,000

and 20.000 amperes, the opening point being arranged
by the adjustment of a tension spring on the armature.

Freight Service for Electric Locomotive.
The first electric locomotive of any considerable size

built in this country, exhibited by the General Electric

company at the World's Fair, having a rated draw-bar
pull of 7,000 pounds, has bsen purchased by the Manu-
facturers' Street Railway company of New Haven,
Conn. It is equipped with air brake and is being pre-

pared for shipment from the Schenectady works within a

very few weeks. Its total weight is 30 tons and it will

be utilized to haul freight cars from the junction of the

New York & New Haven railroad at Cedar Hill, which
is about one mite from the New Haven passenger depot,

to the works of the Bigelow company, manufacturer of

boilers, the National Pipe Bending company, the Quin-

nipiac Brewing company, the New Haven Rolling Mills

and other manufacturing establishments located along the

water front at some distance from the freight yards of

the Consolidated road. The freight cars will be hauled

FIG. 2. SCOTT S SINGLE-PHASE ALTERNATING SYSTEM FOR
RAILWAY WORK.—CURVE 1, ALTERNATING ELECTRO-

MOTIVE force; 2, 3, 4, energy curves.

directly into the yards of the manufacturers, and the

loads will be collected by the electric locomotive and

hauled to the main line of the New York & New Haven

road, where they will be taken up by the steam locomo-

tive for transportation to their destination. The length

of the line along which the electric locomotive will run

is nearly two miles, the maximum grade against the load

being about 2 '< per cent. The guaranteed speed of this

locomotive on this grade will be seven miles an hour,

with a heavy load behind it, but, judging by its perform-

ance at the Lynn works of the General Electric com-

pany, it will probably bs able to largely exceed the guar-

antee.

All the locomotives which the General Electric com-

pany has built will be, when this one is delivered at

New Haven, in service. The 40-ton locomotive is used

as a switch engine at the Taftville cotton mills at Taft-

ville, while the three 96-ton locomotives, are engaged in

hauling the freight trains through the Belt Line tunnel

of the Baltimore & Ohio railroad; indeed, no freight
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train is hauled through the Belt Line tunnel of Balti-

more except by the electric locomotives. The matter of

electric traction on steam roads since the successful

operation of the elevated roads in Chicago, the branch
lines of the New York. New Haven & Hartford

railroad and the Baltimore & Ohio main line has elic-

ited the interest of steam railroad men all over the

world.

Globe Lowering Device.
To satisfy the need of a device for lowering an arc

lamp globe in the shortest possible time without danger

of breakage the General Electric company has designed

the apparatus shown in the cut. The holder proper is

hung from the vertical rods sliding along the sides of the

lower frame. When in normal position these are held

from above by a latch that is positive and certain in ac-

tion, and locked by the weight of the rods and holder.

GLOBE LOWERING DEVICE.

To lower the globe it is first lifted slightly to unlock the

latch, which may then be raised, releasing the rods and

permitting the globe to be lowered several inches farther

than in the old-style lamps. This gives better access

for trimming and cleaning. The fact that the globe

must be lifted slightly before lowering insures a support

from below and prevents its dropping accidentally.

Mayor Pingree and Detroit's Street Rail-

ways.
[From William E. Curtis' letter in the Chicago Record:\

Pingree's chief backer and "angel" in the campaign

for governor is a millionaire lumberman named Albert

Pack, who made his money at Alpena and came down to

Detroit to live. He went into various enterprises here,

and when Pingree started the street railway crusade he

got the City Council to pass various ordinances, giving

Pack charters for trolley lines that paralleled those of

the old monopoly, which was owned by Senator Mc-
Millan, D. M. Ferry and other prominent republicans.

It was a long, bitter fight, but Pack, with aid of the

mayor and the Common Council, which Pingree con

trolled, drove them out of the business. They were

compelled to sell their stock at a sacrifice to a syndicate,

of which Tom Johnson of Cleveland is the head. Then
the new owners surrendered, formed a combination with

the Pack company, and noiv you can buy eight tickets

for 25 cents, exchange from one line to another and ride

all over the citv on transfers. This brought Pingree

popularity and Pack wealth and the poor people satisfac-

tion, so that they are all working together now to make

Pingree governor of Michigan.

C. Falkner, a fruit grower near Waco, Texas, has had

a long-distance telephone placed in his orchard and now

keeps in constant touch with the market in Galveston,

230 miles away.
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Submarine Cables in War Time.'
In one of the first messages which passed through the

first Atlantic cable, and which was sent b}' Mr. Buchanan,
president of the United States of America, to her majesty
the queen, the hope is expressed, "Will not all nations
of Christendom spontaneously unite in the declaration
that it shall be forever neutral, and that its communica-
tions shall be held sacred in passing to their places of
destination, even in the midst of hostilities?"

Nearly 40 years have elapsed since this message was
sent. During this time cable after cable has been laid,

but in spite of several international attempts to assure
the neutrality of submarine cables in war time, no
agreement has yet been concluded. On consideration it

is apparent that any such agreement is not at all likely

to meet with general acceptation among the nations.
Great Britain stands alone in this question. To no other
nation can the need of neutralizing the lines of commu-
nication appeal with such force, and for none has it the
same interest. With colonies and troops in every quar-
ter of the globe, with war ships and coaling stations in

every ocean, and depending for her very food supply on
other lands, it is useless to expect that, even nominally,
the potential adversaries of England (and they are many)
would agree to place themselves at a disadvantage, such
as would result from guaranteeing continuity to the very
means which might prove to them a source of defeat and
disaster.

We may here recall to mind the good work done in the
beginning of the century by Lord Cochrane, who was de-
tached from the fleet in independent command, and de-
stroyed the semaphore stations (the telegraph of that day)
along the coast of the gulf of Lyons, thus rendering most
valuable service to the troops on shore by hampering the
movements of the enemy. In this case, the interrup-
tions being on land, could cause no great delay; but if

we consider the effect which would be produced by the
cutting of the cables, which now unite England with In-

dia and the colonies, we find food for very serious reflec-

tion.

To those who have studied the cable routes which con-
nect England with her possessions and with other coun-
tries, and which unite the English colonies with each
other, it is not difficult to appreciate the ease with which,
in the event of a war with any first-class power, the
whole network of cables would be destroyed. To some
of our readers we may seem alarmists in our views, but
it should be borne in mind that the great network of sub-
marine cables, through which we are daily supplied with
news from all parts of the world, has been constructed
since the last serious war in which this country has been
engaged, and that for this reason the attention of the
public has not been called by experience to the great
value of our cable system during the time of stress, or

to the great loss which its damage would entail. It is

true that this has been indicated to us in a small degree
recently. We refer to the interruptions to the cables to

South Africa during the troubles in'the Transvaal; al-

though working unsatisfactorily at this critical period,

the cables managed to serve their purpose to the extent

of carrying the messages from Mr. Chamberlain, which
saved the situation, and which undoubtedly prevented
another Boer war. and possibly even much more serious

consequences in Europe. The delay of telegrams and
consequent anxiety also had the effect of showing the

great value of reliable cable routes.

We may here refer to some occasions less generally

known, from which the vital importance of submarine
cables in war time can be estimated. During the

Franco-German war, when the land-line system in

France changed hands to a great extent, a cable was
laid along the French coast from Dunkirk to Bordeaux,
landing at various points. Although the ship which
laid this cable was accompanied by two large French
war vessels, the cable was no sooner laid than it was
picked up and cut by a small German gunboat. On the

West coast of South America, during the war between
Peru and Chili, the Chilians cut the cables which
formed the only source of communication between the

various coast provinces of Peru, and later, during the in-

surrection against President Balmaceda's government in

Chili itself, the submarine cables were cut, thus destroy-

ing the hope of any organized action between the gov-

ernment troops in the northern and southern provinces.

It may not be generally known that when the first shot

was fired in the bombardment of Alexandria the lines

were immediately cut by the Egyptians; and thus, for

her communication with India, Australasia. China, and
the East generally, England had to rely either on the

overland wires, which, crossing various European coun-

tries, run through Turkey and Persia to India and the

East. or. as an alternative, on the other land-line, which,

running through Russia and Siberia to the Russian
stronghold of Vladivostock on the Pacific coast, forms a

roundabout means of communication, z'ia China, with

the Straits settlements; there meeting lines to Australia

and India. Again, some few years ago, when great

political tension existed with Russia, the cables which
united Australasia with the rest of the world were inter-

rupted simultaneously; this sudden cessation of news
caused much uneasiness in Australia and led to the im-

mediate mobilizing of the colonial troops, the manning
of batteries, and to the putting in active commission of

the Australian defense ships.

There are other instances, on which we will not now
enlarge; but it may be right to recall to the attention of

our readers a statement made to the House of Lords by

the Earl of Carnarvon, who pointed out to the House
that in 1878, when there were great alarms as to a Rus-

sian war, the Russian government had taken measures

to equip ships for cutting our submarine cables.

I. From the London Electrical Review.
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That this would have been an easy matter is obvious,
when we remember, as has been already pointed out in
this journal, that in the Java seas, and the southwest
part of the China Sea, there are some 3,500 miles of
telegraph cable which lie in less than 50 fathoms of
water, and which could be broken by any vessel carrying
only the ordinary supply of chain and anchors. Now
the above, as far as ocean telegraphy goes, may be
looked on as ancient history; but as history is said to re-
peat itself, it would be unwise of us to close our eyes to
such warnings. To poets and orators, a state of "splen-
did isolation" might form an inspiring theme; but to
more practical minds, such a state of affairs could only
be looked on with serious misgivings.

Holding, as we do, the views above outlined, it is with
much satisfaction that we find in the report of the Con-
gress of the Chambers of Commerce of the Empire that
the necessity for adding to, and amending, our present
cable system, has been so thoroughly recognized and
advocated by this influential meeting of the represent-
atives of Greater Britain.

A Right Way and a Wrong Way to Place
Compressed Air in Competition

with Electric Power for
Street Railways.'

Bv R. A. Parke.

The indications being that compressed air will be ex-
perimentally used for practical street railway operation
at an early day, it should be earnestly hoped by all

friends of compressed air, and especially by those who
are interested in its introduction as a motive agent, that
it will be so experimentally introduced as to give a reason-
ably fair impression. The use of compressed air for
street car propulsion has hitherto been regarded with dis-

trust and prejudice, for several reasons. It may be
reasonably hoped that a fair trial of compressed air for
this purpose, under circumstances that will do it justice,

will, to a large extent, remove this prejudice and draw
attention to the advantages of such a motive power. A
number of important, requisites to the fullest success of
a compressed air system for street railwa)' operation
might be profitably considered. These features vary
somewhat in importance in different systems which have
been proposed. There are, however, two considerations
which apply with equal force to all compressed air sys-

tems, and it appears desirable to draw attention to their

importance at this time. The two features referred to

are, first, the pressure at which the compressed air is

stored upon the cars, and second, the suitability of com-
pressing apparatus for charging the cars. These two
matters may properly be considered simultaneously.
The only apparent practical method of using com-

pressed air for street car propulsion is that known as the
storage system. In every case where air is stored in

reservoirs upon the cars for this purpose, the air is ad-
mitted to the motor cylinders at a moderate pressure and
is stored in the reservoirc at a considerably higher pres-
sure, in order to enable the car to be run some distance
without renewing the supply of air. There are two ways
of increasing the mileage of a car with one stored charge
of compressed air—one is to enlarge the reservoir volume
for storage and the other is to increase the pressure of

the stored air. For practical reasons the size and vol-

ume of storage reservoirs is limited and the temptation
to store the compressed air at high pressures has conse-
quently been great, in order to cover long distances with
one supply of air. If the absolute pressure of the stored
air be doubled, the a\-ailable power, at the reduced pres- .

sure for the motor, is doubled; but in thus doubling the
stored power, the cost of the compressed air supply has
been very much more than doubled. After compressed
air is stored in the reservoir, the temperature of that air

becomes practically the same as that of the external at-

mosphere. Each cubic foot of air so stored, at an abso-
lute pressure of p pounds per square inch, has required,
in the process of compression and delivery into the reser-

voir, the expenditure of work, which, in a properly de-
signed compressor is represented by

sn I (PI
W=i44 p I

n-i / \ 14.7 J

-I \ foot lbs.

In this formula, s represents the number of stages dur-
ing compression, with complete cooling of the air to at-

mospheric temperature between each two consecutive
stages; and n is a number not exceeding 1.408, and is

usually a trifle less.

If the air be subjected to no cooling influence what-
ever during compression in the air cylinder, the value of

n is 1.408. For practical reasons, it is always customary,
in compression plants of any considerable size, to water
jacket the air cylinders, which exerts a cooling influence,

in greater or less degree, upon the air during the period
of compression. Where the compressing cylinders are
very small, it is not improbable that the cooling effect,

due to the water jacket, is a very material one; but it has
been fully demonstrated that where large compressing
cylinders are used, as would be the case in a compressing
plant of suitable proportions to supply a street railway
system with compressed air, the cooling influence of the
water jacket upon the air during compression is quite
small. In view of the fact that more or less loss occurs
by leakage past the air piston and valves, it may, with-
out any material error, be assumed that the cooling in-

fluence of the water jackets about offsets these losses,

and the value of n should therefore be regarded as 1.408.

The number of stages which should be employed for

compression depends upon the final pressure and the

r. Cotnp7-cssed Air.
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quantity of air to be supplied. When a large quantity of

compressed air is to be supplied at a high pressure, an
economical performance of the compressor can only be
obtained by compressing in several stages. For the pur-

pose under consideration, the final pressure being 500
pounds or more, the number of stages should not be less

than three or four.

Assuming that the compression occurs in four stages,

the following table shows the foot pounds of work ex-

pended upon the air for each cubic foot of compressed air

stored at atmospheric temperature and different storage

pressures, from 500 pounds to 2,000 pounds. Indicating by
w the foot-pounds of work which may be done in the mo-

compressed air enthusiasts will not give the future of
compressed air a black eye by adopting the wrong way.

.

Work Expended. .

•S& (W) 2 C

si"
E-a

Foot lbs. Rel've.

500 Ids. 300 600 I. 1. 000 w 1. 000 E
1.000 lbs. 724 100 2.409 I. 9-1 w .818 E
1,500 lbs. I 201 300 3-997 2.943 w .736 E
2,000 lbs. I 71+ 800 5-705 3.914 ™ .686 E

tor by one cubic foot of air stored at 500 pound.s pressure,

the table also shows the relative amounts of work that

can be performed in the motor by one cubic foot of air

stored at the various other pressures. Also, represent-

ing the efficiency of any system, when operating with a

stored pressure of 500 pounds by E, the table shows the

relative efficiencies of the same system with greater

pressures of storage.

It will be seen from this table that the efficiency of

the system diminishes very rapidly as the pressure of

the stored air is increased. Whatever the system itself

may be, and regardless of what its actual efficiency

may be under any stated conditions, the efficiency

of that system will vary somewhat more than is indicated

by the table. The reason for this is that the greater the

pressure of storage, the more difficult will it be to prevent
loss by leakage, and consequently the incidental losses

due to leakage, etc., will be increased by the higher pres-

sures, with the result that there will be a greater differ-

ence in the actual efficiencies, with different storage

pressures, than is shown by the table.

To indicate the fact that the conditions are less favor-

able to economy for all storage pressures, but especially

so for the higher storage pressures, when the air is com-
pressed in a smaller number of stages, the following table

has been prepared, for single stage compression:

« a
Work Expended.

j;^

be (W) I2
"«S

ffic

&
M

Foot lbs. Rel've.

500 lbs. 461 500 1-535 1.000 w •<^5'5
1,000 lbs. I 217 500 4-050 1.971 w .487 E
1.500 lbs. 2 134 000 7.099 2.943 w 415 E
2,000 lbs. 3 169 600 10-544 3.914 w 371 E

It will be seen by a comparison of the two tables that

good commercial economy is absolutely out of the ques-
tion without the use of suitable multiple stage compress-
ing machinery. It will be equally evident that a system
which might compare very favorably in point of efficiency

with the electric trolley systems, when operating under
a storage pressure of 500 pounds, would be hopelessly nut

of competition in this direction if operated with a storage

pressure of 2,000 pounds.
Attention is calldd to these matters more especially on

account of the evil influence of the wholly incorrect and
misleading statements which have been made by those
who desire to befriend the use of compressed air. It has
been stated, by at least one writer, that the increased
cost of supplying compressed air for storage at high
pressures is insignificant in comparison with the ad-
vantage of the increased mileage due to a single air sup-
ply. In comparing the cost of compressed air power
with that of horse power for street railways, such a
statement may perhaps be excusable; but in comparing
compressed air with electric power, such a statement is

absolutely unfounded and is extremely dangerous, in

that it may be influential in condemning the use of com-
pressed air altogether in the event of the failure of a
high pressure storage system.

It cannot reasonably be expected that the efficiency

of the electric trolley system can be materially sur-

passed by that of a compressed air storage system oper-
ating under the most favorable conditions; and it is

certain that it cannot be nearly approached by a com-
pressed air system which stores air at such high pres-

sures as have been recently proposed, or in which the
compressed air is supplied by anything but a high-grade
compressing plant. It will be far better to store air at

a moderate pressure and to attempt only a moderate car
mileage between successive chargings. This will, in

many cases, require additional charging points, which
may be supplied either by additional compressing sta-

tions or by carrying the compressed air in pipes from a
central compressing station to local charging stations;

but there can be hardly any doubt that the cost of oper-
ation will, in the long run, be very much reduced by
this plan.

Nothing is now said regarding any collateral advan-
tages in the use of compressed air for street railway
operation; it is simply desired to point out that there is

a right way and a wrong way to place compressed air in

competition with electric power. It is to be hoped that

Horseless Carriage Race.
The Rhode Island State Fair race and exhibition of

horseless carriages will be held in Narragansett Park,

near Providence, September 7th to nth. The entrance

fee is Sioo, payable August loth. Ten entries are re-

quired for the exhibition prizes and five for the race.

The race will be contested in five five-mile heats, one

on each day of the fair. Other conditions of this in-

teresting contest are stated as follows:

Vehicles must be able to show a rate of speed equal
to 15 miles an hour to compete in the race.

Vehicles must carry one person in addition to the
driver. (Weight carried must be 165 pounds,)
Only vehicles propelled by other than animal power

allowed to compete.
Vehicles not limited in number, but no one owner

can enter more than one carriage and start in the race.

If the starters number 10 or more, for reasons of safety,

the carriages may be divided into classes and started

in two or more divisions. Division of the race purse
will be in the following proportion to the winners of

the race: 50. 25, 15 and 10 per cent, of 53,000; ist,

$1,500; 2d. $7 50; 3d, S450; 4th, S300. To vehicle

winning the greatest number out of five heats first

money, etc., but all vehicles must stay in throughout
the five heats. Distance waived, but those vehicles

which do not cover the course with an average speed
of 15 miles an hour will be disqualified. Each vehicle

will be required to carry its number in large figures;

other printed matter not permitted. Contestants will

be required to conform to such rules and regulations as

may be made by the association, particularly in regard
to their position on the track. All legal responsibility

is thrown upon the contestants, the association declin-

ing to assume any whatsoever.
In case that less than five carriages shall respond to

the call of the starting judge the race shall be declared
off, and to those answering the call and who are ready
with their vehicles, their entrance fees paid in shall be
refunded. With 10 or more entries received the asso-

ciation will open, in addition to the speed contest, prizes

to be competed for as an exhibition, judging to be made
on points of manageability, etc.. etc., for $2,000, divided
as follows: First prize, Si. 000 and the association's

gold medal and diploma: second prize, S500 and the as-

sociation's silver medal and diploma; third prize, S300
and the association's bronze medal and diploma; fourth

prize, S200 and the association's diploma.
In the exhibitive competition the following percentage

scale of points shall be made the basis of awards:
Speed, 40 per cent.; control, 20 per cent.; simplicity 10

per cent- ; cost, 10 percent.; maintenance, five per cent.

;

appearance 10 per cent.

Vehicles may compete, if desired, in both racing and
exhibition.

It will be noticed that in judging the horseless car-

riages "maintenance" is only credited with five percent,

of a perfect total—half that accorded to "appearance."

This is rather surprising; and indeed the general make-up

of the scale of percentages is apt to excite criticism, as

undue prominence seems to be given to speed. If 10

per cent, were taken from "speed"' and five per cent,

from "appearance" and added to "maintenance." the

proportion of advantages would be better balanced.

The office of the president of the Rhode Island State

Fair association, F. E. Perkins, is at 33 India street,

Providence, R. I.

Electricity, Magnetism and Sunshine.
Dr. Adam Miller delivered a lecture at the Academy

of Sciences, Chicago, last week, in which he endeav-

ored to explain the nature and production of sunshine.

He said in the course of his remarks that "the most

generally received theory now is that the sun is shrink-

ing upon itself, and that by this process of contraction

it is producing light and heat which are radiated into

surrounding space. This theory is clearly contradicted

by observations through the telescope during an eclipse

of the sun, when it is seen that immense masses of mat-

ter are thrown out from the sun to a distance of hun-

dreds of thousands of miles." Continuing, the lecturer

said:

Electro-magnetism plays an important part in Na-
ture's strange phenomena. If gravitation acted alone

on these celestial bodies, without the counteracting and
controlling influence of electro-magnetic repulsion, suns
and their satellites would be drawn into a solid mass,
and wreck and ruin would be the result. This is a
truth that has scientific demonstration.

Electricity performs an important part in producing
the light of the sun and in conducting its rays of light

through interstellar space to the different planets and
their satellites. It is the thing out of which sunshine is

made. By its action on the sun's rays they are

changed into light and heat, by which all forms of life

are made possible on earth.

From the experiments we make we are naturally led

to the conclusion that revolving planets in their rapid

movements through space may be centers of power to

evolve electro-magnetism to an almost unlimited extent.

If the planets are the offspring of the sun we may
naturally conclude that they contribute their part in

supplying the grand old luminary with materials out of
which sunshine is made.
This relation between the sun and the planets affords

a more rational view than the old theory that the sun is

consuming cosmical matter and is to meet an inglorious
ending when all the showers are consumed. It is also
opposed to the theory of the shrinking of the sun.

CORRESPONDENCE.

New York Notes.
New York, July 25.—Every year the employes of the

Partrick & Carter company of Philadelphia enjoy an

outing. The merrymaking of 1896 was held on July

22d at Wenonah. N. ]. There was bicycle riding and
base-ball in the day's sport. After the game the mem-
bers of the firm entertained their employes and Wenonah
friends at Noblett's Hall, where on enjoyable luncheon

was served, Charles M, Wilkins, a member of the

firm, presided at the luncheon, and after making a few

remarks, praising the faithfulness of their employes, he

expressed his deep regret at the absence of his brother,

E. Ward Wilkins, also a member of the firm, who had
gone on a sea voyage, with the expectation of returning

in time for the outing. Captain Townsend, the com-

pany's traveling representative, in a neat speech pre-

sented two large photographs of the employes, which

was a great surprise to Mr. Wilkins. Everybody re-

turned home tired but happy.

Tesla is quoted in an interview this week as advanc-

ing, or reiterating, the theory that the Rontgen rays are

made up of material moving particles. He thinks that

possibly bacilli may be destroyed by the use of the rays

and also that "it may be possible by these strange ap-

pliances to project a suitable chemical into any part of

the body,"

John N. Gamewell, the inventor of the Garaewell

fire-alarm system, died at his home in Hackensack,

N. J., on Sunday. Mr. Garaewell was born in Marl-

boro county, South Carolina, 74 years ago. When a

young man he became interested in telegraphy. He
came north before the outbreak of the war, and went to

Boston, where he took hold of the fire-alarm system and

developed it, patenting the inventions that bear his

name. When the war broke out Mr. Gamewell was in

Charleston, S. C. putting in his fire alarm system. His

patents were confiscated by the Confederate government

and sold to other people. But when hostilities had

ceased he came north, and by litigation again secured

hif= patents. He had since made a number of improve-

ments. The system was first introduced in Boston, and
is now in operation in a large number of cities, both in

this country and abroad. Mr. Gamewell was a man of

much executive ability, and it is said that he acquired a

fortune, but that a few years ago he lost about $400,000

in railroad and land speculation.

Brooklyn's trolley roads seem to be improving in oper-

ation. On Sunday the various companies carried 567,-

769 persons, and there were comparatively few com-
plaints of overcrowding. The new arrangement of the

Brooklyn Heights company in carrying passengers to

Coney Island direct by way of the old Sea Beach route

was satisfactory to the company, and, what is of far

more importance, it pleased the patrons. The running

time was only 43 minutes, and the cars were not over-

crowded. However, the millenium has not arrived, as

is shown by the fact that on January i, 1S96, there were

pending 846 suits for damages against the trolley com-

panies of Brooklyn. In 579 of these suits the Brooklyn

Heights company is defendant. However, it is to be re-

marked that since January ist there has been a decided

change. The number of suits filed against the Brooklyn

Heights road has fallen off. President Clinton L. Ros-

siter insists that there has been a decrease of go per

cent. On the other hand, the suits filed against the

Nassua Electric line have largely increased, Mr. Rossi-

ter thus states the precautions taken to insure the em-
ployment of good motorraen;

When we are in need of men we first refer applicants
to Superintendent C. E, Harmon, who was my superin-
tendent on the New York Central. Mr. Harmon care-
fully investigates the record of each applicant, and if it

is not as It should be the man is instantly rejected.

Those who are not rejected then go to our instructors,

who devote all their time in training these men on
cars, in which the motor parts are open, so that the com-
plete operation of the car may be seen. These new men
are then placed upon our country lines, principally upon
the Bensonhurst line. There they get a regular school-
ing in armatures, rheostats and every part of the car, so
that if anything happens on the road, such as the blow-
ing out of a fuse, or any trifling disablement, they may
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know just what has happened and how to remedy it at
once. After these men get a certificate of ability from
instructors they are sent to our physician, Dr. H. C.
Riggs, who carefully examines them as to their height,
weight, strength, eyesight and general health, and like-

wise to ascertain if they have any physical disability.
We take none but men who are physically able to fill the
position of motorman. For instance, if a man has heart
trouble he is rejected. Those who pass through the
physical examination all right are then sent to the divi-

sion superintendent under whom they are to work, and
before they are permitted to take a car they go over the
line several times with a trained motorman to familiar-
ize themselves with the route. All of this preparation
takes about a week.

Another pioneer in telegraphy has just passed away.

Walter O. Lewis, who built the original telegraph line

from this city to Sandy Hook and did much to develop

the system of ship news gathering now in vogue, died at

the residence of his daughter at Garm antown, Philadel-

phia, recently. He was about S2 years old, and for a

numbsr of years his home has been at South Orange,

N. J His ship news service he brought to a condition

of high efficiency, and was untiring in his efforts to

serve the press and the public. The enterprise was ab-

sorbed into the organization of the original Associated

Press, now the United Press, where it still remains. He
was for many years manager of the ship news office here.

He was widely known among the telegraphic fraternity,

and was a familiar figure in the newspaper circles of

New York. He was one of the early advocates of the

feasibility of the Atlantic cable, and was a warm friend

ofCyru5 W. Field. When the Boston & New York

Telegraph company was organized he became one of the

managers. It was largely owing to his industry and in-

telligence that the line was put upon a paying basis.

M. S.

PERSONAL
The present address of Henry B. Cram, formerly

with the Bernstein Electric company, is 23 Court street,

Boston.

James F. Cummings of Detroit, inventor of "Arrao-
nite" and other forms of interior and underground con-
duit, was in Chicago last week.

Friends of Charles Holmes, manager of the supply
department of the Chicago Edison company, will be
pleased to learn that he has returned to Chicago after a
pleasant trip abroad. Mr. Holmes visited his old home
in England and also the continent. He returns to Chi-
cago much improved in health.

Charles R. Barnes of Rochester has been appointed
consulting electrical engineer and electrical expert to

the slate railroad commission of New York at a salary of

$3,000 per year. Mr. Barnes has been city electrician

of Rochester for several years and has acted as expert

for the state on several occasions, among which may be
mentioned the tests of the electrical system of canal
boat propulsion conducted at Rochester and Tonawanda.
Mr. Barnes early in life became interested in telegraphy

and he has followed the development of the electrical

business very closely ever since. Under his direction

the city of Rochester has established a complete police

and fire alarm system. He is a member of the Na-
tional Electric Light association and he has given con-

siderable attention of late to the subject of providing
fenders for trolley and cable cars, and his experience will

be valuable to the commission. The appointment will

doubtless be received with approbation, as Mr. Barnes
is regarded with favor by the electrical interests of the

state.

ELECTRIC LIGHTING.
By a vote of 388 to 225, Grand Haven, Mich., has

rejected a proposition to bond the city for an electric

light plant.

A special election at Pontiac, Mich., resulted in the

defeat of a proposition to issue S9.500 in bonds to pay
running expenses of the municipal electric light and
water works plant.

ELECTRIC RAILWAYS.
A Detroit dispatch of July 24th says; Albert Pack,

the president of the Detroit railway, the origmal three-

cent street railway, returned from New York to-day and
gave it out that the difierences between his road and
Tom Johnson's system had been adjusted. This means
that the two systems have practically consolidated. The
Common Council, in special session to-night, granted the

Fort Wayne & Belle Isle an extenson of 60 days in

which to accept the new three-cent ordinance granted

that road a month ago.

Two street-car companies, the Interurban and the

Rapid Transit, organized to operate lines between Sagi-

naw and Bay City, Mich., applied for franchises to en-

ter the former city over a year ago. After considerable

drawback the aldermen granted a franchise to the Inter-

urban company, composed of local capitalists, but with-

held one from the Rapid Transit, whose stockholders

reside at Columbus, O. As a result the Interurban is

nearly completed between both cities, while the Rapid
Transit company, which has already expended $35.00°
in grading, etc.. is refused entrance into Saginaw. The
council's excuse for not granting a franchise to the
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Rapid Transit people is the belief that the two roads
will not pay between Saginaw and Bay City.

A franchise war is on in Rockford, 111., between the
City Railway company and the Rockford Traction com-
pany. The latter was taken charge of by the bond-
holders, Farson, Leach & Co. of Chicago, a year ago,
since which time a very aggressive policy has been pur-
sued in the matter of extensions. The Traction com-
pany now wants franchises on Main, West State, Sev-
enth and other important streets on which the other
company already runs and a merry fight in the council
will result, each company having about an equal number
of friends among the aldermen. Another result is the
fact that both companies are greatly improving the
service. Thus far the council has asked no considera-
tion for franchises.

TELEPHONE.
A correspondent of the New York Suti communicates

this interesting information: "Being short-sighted, and
constantly wearing spectacles, I find that whenever I

need to listen intently, as to a strange sound in the
night, or answering a call to the telephone. I invariably
put on my glasses. This even if the room is dark. I

have long noticed this peculiarity, and ascribe it to a
desire to put the one sense completely at ease or into a
normal condition before exercising the other to any un-
usual degree."

TELEGRAPH.
The Central & South American Telegraph company

publishes for the information of its customers a state-

ment showing that the average time of transmission of
messages between Buenos Ayres and London, from
January ist to June 30th, was 57!^ minutes. The
average time of transmission from July ist to July i8th
was 48 minutes.

The United States & Hayti Cable company was in-

corporated at Albany on July 15th, with a capital of

Si, 800, 000. the route and points to be connected to be as
follows: From New York city to Coney Island, thence
by submarine cable to the Island of Hayti, in the West
Indies, and from New York city through the states of
Connecticut, Rhode Island and Massachusetts to Boston.
The directors are: John W, Mackay. George Clapper-
ton, Albert Beck. John Beattie and Charles E. Merritt
of New York city; Albert B. Chandler and Edward C.
Piatt of Brooklyn.

MISCELLANEOUS.
A new journal bearing the suggestive title Saiving

Wood has made its appearance in Chicago. It is pub-
lished by B. F. Edwards, and is "devoted to the inter-

ests of the saw and planing mill." It is bright and at-

tractive in appearance and will undoubtedly win the ap-
preciation of lumbermen.

The special number of the Scientific Amer ican, is-

sued to mark the 50th anniversary of the establishment
of the paper, is very creditable indeed. It consists of

72 large pages, of which 46 are reading matter. A gen-
eral review of the industrial progress of the last 50 years
is given in well written articles prepared by specialists

and completely illustrated. Electrical subjects receive

due attention. A specially designed cover adds to the

attractiveness of the issue.

The new highway bridge across the Connecticut
river, connecting Middletown with Portland Conn., is

now swung by electricity. The electrical equipment
consists of four "G. E. 800" motors. Two of these are

connected with the swinging mechanism, one work-
ing and the other being held in reserve. Of the

ottier two, one is located under each end of the turning

span, to raise it from the fixed piers before the third

motor begins to swing it. The bridge span is 450 feet

long—the longest single span highway bridge in the

world. Previous to the installation of this electrical

equipment by the General Electric company, 15

men were required to start the bridge and eight men to

swing it.

TRADE NEWS.
A. L. Daniels of the Akron Insulator & Marble com-

pany of Akron, Ohio, handling insulating tubes, was in

St. Paul last week. He reports large northwestern
sales,

Rumsey's power pumps are described in an illustrated

catalogue newly issued by Rumsey & Co. of Seneca
Falls, N. Y. This company's reputation is of the best,

and it gives a year's guarantee against imperfections of

material or workmanship with all its hydraulic ma-
chinery.

The F. J. Pearson Manufacturing company of St.

Louis makes a portable X-ray outfit, including induction

coil, separate condenser, Crookes tubes, 30 cells of dry
battery, wire and walnut carrying case, all complete and
packed. All sorts of accessories are also furnished.

The vacuum tubes are of special design.

W. T. Bonner announces from Montreal that the

Babcock & Wilcox company has consolidated its Cana-
dian sales department with the general sales depart-

ment at New York. All correspondence should now be
addressed to the Babcock & Wilcox company, 29 Cort-

landt street, New York city. No change will be made
in the manufacturing department, and all boilers for

rhe Canadian trade will be built at the Belleville shops as

heretofore. Mr. Bonner has been appointed as manager
of the Babcock & Wilcox company's business in the

59

Cincinnati district, with headquarters at go6 Neave
building. Cincinnati, O.

The adoption of the storage battery in central station
practice in this country seems to be an assured fact.
Within the last few weeks the Electric Storage Battery
company has contracted to install batteries of chloride
accumulators in the stations of the Boston Edison com-
pany (the third plant), the New York Edison company
(the second plant), the Brooklyn Edison company, the
Easton, Pa., Edison company, the Hartford Electric
Light company (the largest battery in the world), the
Clareraont. N. H., Electric Light company and the
Woonsocket. R, I., Electric Machine & Power com-
pany. The Electric Storage Battery company has also
recently closed contracts with the government for bat-
teries for the New York Custom House. West Point
Military Academy. Ford's Theater, Washington, D. C,
which is a government building, and the Brooklyn Navy
Yard. Installations of chloride accumulators are now
being put down in the Germantown. Pa., Hospital, Col-
lege of Physicians and Surgeons, New York, for light-

ing the Sloane Maternity Hospital, St. Paul's M. E
Church, New York, and in the residences of Henry Vil-
lard and J. J. McComb, Dobbs Ferry, N. Y.

BUSINESS.
Eugene Munsell & Co., dealers in mica for electrical

and other purposes, claim to carry the largest stock of
mica in the country and guarantee the satisfactory ful-

fillment of orders. India and amber mica is furnished
in all grades and for every purpose.

Among the specialties put out by the Electrical Man-
ufacturing & Specialty company of Manistee, Mich., is

the "X-ray" primary battery cell, especially adapted
for use where high potentials are required, as in charg-
ing induction coils. These cells may be recharged by
connection with a dynamo. This company also supplies
a fine line of telephones.

The results secured from some recent tests made on
Electra carbons must be very satisfactory to the Electric
Appliance company, general western agent for the
goods Some very careful actual service tests show a
length of life and a minimum amount of dust in burning
which are certainly very creditable. The company states
that a number of its customers are securing the most
satisfactory results on constant potential arc lamps using
electra carbons, where they had heretofore condemned
the lamps as unsatisfactory;, the fault really was with
the carbons in use.

The General Electric company is furnishing complete
setsof segments and segment insulations for all types of
railway motors, securely bound together by a band of
wire to prevent movement and finished ready for assem-
bly on the old shell. In addition to the preparation of
the cone fits, the segments are slotted and tinned for the
reception of the armature leads. The only work neces-
sary in the shops of the purchasing company is to screw
together the cap and shell clamping rings, solder in the
leads and true off the face of the commutator. Practi-
cally all the machine work formerly done at the operating
company's shops is eliminated, and, as the segments are
clamped together' by hydraulic pressure, they are much
firmer, it is claimed, than any manufactured on the
premises of street railway companies. Hard rolled cop-
per only is used for these segments. To give a longer
life to the General Electric commutator the depth to

which the segments can be turned has been increased by
40 per cent The new segments, known as Form 6, can
be used in the repair of Form 4 commutators. No
change in the brushholder is involved, only a slight re-

adjustment on the yoke.

The City Council of Pittsburg, upon recommendation
of Director Brown of the Department of Public Safety,
has awarded the Standard Underground Cable company
the contract for lead-covered cables for the police and
fire alarm system of the city, the amount of the contract
being $31,950. This action was based upon the report
of a sub-committee to which had been referred the con-
troversy over the respective merits of lead-covered and
rubber-covered cable. In this report the committee
said: "The reason urged in favor of the rubber-covered
cable is the alleged prevalence of electrolysis in our city,

produced by electric currents escaping from the rails of
the trolley lines. This is destructive to metallic sub-
stances, but not to rubber. On the other hand, rubber-
covered cables are more liable to mechanical injury, and
to the destructive action of gases, sewer drippings, etc.,

than are leaded cables. Your sub-committee had the
advantage of hearing a number of eminent electrical ex-
perts, and while this testimony, as is usually true of ex-
pert evidence, is in many respects conflicting and
irreconcilable, yet there are some facts which seem to

be accepted with practical unanimity." Among these
is the following: "Electrolysis can be entirely pre-
vented by abandoning the use of the rail and ground
as a part of the electric circuit and substituting there-
for an entire metallic circuit. Or it can be reduced
to a minimum by properly bonding the rails and in-

serting return feeders of low resistance. If, in ad-
dition to this metallic connection between the cables,
at points where electrolysis is found to exist, and the
negative side of the dynamoat the power house are
provided, all danger of electrolytic action will be elimi-
nated." The committee presents the following con-
clusions: "In view of the foregoing, we are of the
opinion that electrolysis is a preventable evil, and as it

is even more destructive to our water pipes, gas pipes,
etc., than to lead-covered cables, we think it would be
illogical to permit the fear of this mysterious agency to

exclude lead-covered cables from our subways unless we
are prepared to remove our iron water pipes from our
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streets and substitute rubber-covered ones. The cables

are proposed to be used only in a limited district, remote
from the power houses, while our pipe system extends
throughout the entire city. In our opinion this matter
of electrolysis must be met in another way. We venture

the suggestion that the city authorities should prevail

upon or compel the trolley companies to introduce such
improvements in their systems by bonding their rails,

inserting return feeders of greater capacity, etc., as will

protect our water pipes and incidentally also our under-

ground cables. This can be done, and it is the duty of

the trolley companies to do it. They have been treated
generously by the city of Pittsburg, and the city is en-

titled to a belter return at their hands for past favors

than electrolysis."

ILLUSTRATED ELECTRICAL PATENT RECORD.
564,182. Electric Igniter for Gas Engines. Louis M.

Bourgeois, Jr., New Orleans, La. Application filed

June 7, 1S95,

The invention consists of a rod sliding in a gland, prop-
erly insulated from the cylinder of the engine, with a pair
of bent levers pivoted to the sliding rod and a tapered rod
fixed to the piston, acting in conjunction with bent levers.

564.195. Electric Car Brake. John C. Henry, Col-

orado Springs, Colo. Application filed July 15.

1895-

Thfe arrangement comprises a direct current dynamo on
each car, a magnetic clutch in series therewith, and. brake
gearins operated by the clutch, the dynamos on the several
cars being connected together in parallel.

564.196. Telephone. Edmund A. Hinckley, Ovvego,

N. Y. Application filed November 11, 1S95.

The feature of thid invention is the method of using a

number of balls of semi-conducting material, so arranged
that eacJi ball is supported on the back plate by two con-
verging plane surfaces, each ball bridging the space be-

tween the back plate and diaphragm.

564.200. Alternating Current Dynamo. Maurice Hutin
and Maurice Leblanc. Paris, France, Application

filed May 10, 1S94. Patented in France January 6,

1893; in England June 24, 1S93; in Belgium June
27, 1893; in Switzerland July 3, 1S93; in Italy

August 24, 1S93, and in Spain February 9, 1894.

NO, 564, 2CO.

A multiphase alternating current machine is described,
composed of field magnets of constant polarity, an arma-
ture having its coil sections in a continuous series closed
upon itself and connected with the segments of a commu-
tator; an external circuit derived from the commutator
brushes, and a series of external circuits looped from and in

series with the armature coils, and each receiving or de-
livering alternating currents.

564,229. Automatic Fire Alarm System. Edwin A.

Speer, Toledo, Ohio. Application filed May 3,

1895.

A circuit containing a relay and battery and controlled by
a two-point thermostat is emploj'ed, together with a second
circuit controlling an alarm, a battery in the second circuit,

and means controlled by the second point of the thermostat
for th.'owing the batteries into combined action for sending
the fire alarm.

564,243. Rail Bond for Electric Railways. Fred H,
Daniels, Worcester, Mass. Application filed June
15. 1895.

A bond wire of the same diameter throughout its length,
and having a cylindrical hole leading in from each end for
the drift pin, and a separate tube or bushing open at both
ends, and not split longitudinally to fit over each end of the
bond wire, and be secured thereon and in the hole in the
rail by the driving in of a drift pin.

564,262. Electrical Transportation System. Philip K .

Stern, St. Louis, Mo. Application filed October 7,

1895-

One claim is for an armature mounted on the axle, and
means for driving the axle in either direction from the
armature.

564,283. Electric Switch. John T. Hunt, New York,
N. Y. Application filed May 12, 1896.

A plurality of pairs of stationary terminal strips are elec-
trically connected with the terminals of a main circuit and
branches thereof of prescribed resistances, a carrier vibrat-
able within prescritied limits, a contact-maker mounted
upon the carrier and adapted to embrace and bear with
elastic pressure upon the opposite terminal strips.

564.296. Magnetic Chuck. Oakley S. Walker, Wor-
cester, Mass. Application filed February 13, 1S96.

In this device for holding iron or steel pieces to be oper-
erated upon tliere is the combination of a magnetizing coil,

an inner core forming one pole of the magnet, an outer
shell forming the other pole, an air gap between the two
poles, and the meeting faces or edges of the poles formed
with interlocking zigzag or sinuous contours.

564,314. Annunciator. John B. Rogers, Zillah, Wash.
Application filed October 31, 1894.

A ratchet wheel is connected to the pointer, an escape-
ment controlling the ratchet wlieel, and a magnet in turn
operating the escapement.

564, 328. Telephone Exchange System. William W.
Dean, St. Louis, Mo. Application filed April 10,

1896.

A telephone line is provided with a transmitter circuit at

a subscriber's station, a spring-jack switch having two line
springs or terminnla to which the different limbs of tJie tele-

phone line are connected respectively, and a third contact
piece or terminal lor the spring-jack, and a battery con-
nected v/itli the last-named terminal, in combination with a
connecting plug having lliree contact parts adapted to con-
nect respectively with ilie terminals or contacts of the
spring-jack nwitch when ilie ping is, inserted therein, the
plug be-ng provided with cord circuits, whereby on insert-
tng the plug in thy HWJtch current is directed over the two
limbs of the telephone line in ninltiple to supply current to
the transmiilcr circuit.

Issued July 31, i8g6.

564.331- Electric Metal Working Apparatus. Her-
mann Lemp, Lynn, Mass. Application filed June
15. 1891.

A flexible transformer secondary composed of pieces or
strips of conducting material and having a single turn or
bend, in combination with two wnrk-holders opposed to

one another and fixed rigidly and directly to each piece of
the secondary.

564.333- Means for Generating Electricity from Car-
wheel Axles. Morris Moskowitz, Newark, N. J.

Application filed November i, 1895.

A dynamo is mounted on a frame, pivoted on a horizontal
axis to a car wheel truck of a railway car; there is a friction
gear on the armature shaft of the dynamo, another on the
car wheel axle, and means connected with the dynamo for
causing a sliding movement and maintaining a constant
frictional engagement.

564.334. Means for Generating Electricity from Car
Wheels. Morris Moskowitz, Newark, N.

J. Ap-
plication filed March 14, 1896.

Means are provided for generating electricity from a car-
wheel axle.

564.335. Means for Generating Electricity from Car-
wheel Axles Morris Moskowitz, Newark, N. J.
Application filed March 14, 1896.

A dynanio is connected with a shaft and operated there-
from.

564.336. Means for Generating Electricity from Car-
wheel Axles. Morris Moskowitz, Newark, N. J.

Application filed April 23, 1896.

The combination is claimed with a car-wheel axle and
truck frame, of a dynamo on the frame, a pulley wheel on
the car-wheel axle, a bracket on the frame, a swinging bar
-or plate on the bracket, a shaft, pulley wheels ou the shaft,
and belts.

564,344. Electric Signal Apparatus for Elevators.

Samuel C. Stickle. New York, N. Y. Application
filed August 4, 1894.

The compensating contact consists of a metal base plate.
a metal strip movable thereon, having flat end portions and
a central bulged or raised portion to which is secured by a
screw a connecting wire and a curved face-strip, having
both ends bent over, and flat bails or staples passing be-
tween the strips and adapted to be secured to the wall at
each side of the base plate for supporting the strips,

564,369. Elevated Electric Railway. Edward W. Farn-
ham. La Grange, 111. Application filed October 14,

1892.

One claim is given: The combination with a positively
electrified overhead wire, . a single rail constituting the
negative circuit of said wire, of a bicycle car having corre-
sponding parallel vertical frames arising therefrom to a

plane above said overhead wire, and a longitudinal guard
wire extending parallel with said wire, both forward and
backward from said frames, and then bent under said over-
head wire as described, a trolley wheel journaled in said
vertical frames, and a motor taking current from said
trolley wheel and electrically connected to said rail.

564,395. Electric Car Trolley. William H. Russell,

Newcastle, Canada. Application filed October 31,

1S95.

The combination with the trolley arm, of a frame rigidly
connected with the arm and consisting of three tubular
bearings connected by cross-pieces, a fork consisting of a

cross-head having arms or tines in which the wheel is jour-
naled. and three slide rods adapted to slidein the tubular
bearings, a spring coiled upon the central rod and passing
into the central bearing of larger bore and greater length, a
collar at the end of the central bearing forming a bearing
for the rod and stop for the spring, and a trolley wheel
journaled in the arms or tines of the fork.

NO. 564,296.

564,437. Electric Blasting Machine. James Macbeth,
Brooklyn, N. Y. Application filed October 31

1895.

Features of the invention are the field magnet, the arma-
ture provided with an insulated contact disk and made
movable in the direction of its length, electrical contact
springs held in the path of the contact disk and the elec-

trical connections.

564,453. Electric Metal-working Apparatus, Elias E.

Ries, Baltimore, Md. Application filed May i,
.

1891.

An electric metal-working apparatus is described, com-
prising clamps for holding the metal to be operated upon
and constituting the terminals of an electric heating circuit,

and an electrically operated cutting tool mounted adjust-

ably with reference to the work and adjustable between the
clamps.

564.455. Electric Motor. Gordon J. Scott, Philadel-

phia, Pa. Application filed September 19, 1895.

Rings are provided, holding between them the field mag-
nets and supported by the base, having the central cup-
shaped portion connected to the tube, in combination with
the circular top carrying the armature magnets, and pro-
vided with the tubular portion surrounding the tube, fitting

into and supported by the cup-shaped base.

564.456. Operator's Keyboard Apparatus and Circuit

Therefor. Charles E. Scribner, Chicago, and Frank
R. McBerty, Downer's Grove. 111. Application filed

September 28, 1893.

There are included an oscillating or rocking lever, a but-

ton acting upon one end of the lever to move it in one direc-

tion, two buttons adapted to act upon its other extremity to
move it to different distances in the opposite direction,
switch contacts adapted to be operated by the movement of
the lever in either direction, and other switch contacts
operated by its movement through different ranges.

564.457. Operator's Keyboard Apparatus and Circuit
Therefor. Charles E. Scribner, Chicago, and Frank
R. McBerty, Downer's Grove. 111. Application filed

January 10, 1894.

One claim is given : The combination with two pairs of
symmetrically disposed switch springs, of a double wedge
carried upon a centrally pivoted rocking lever placed be-
tween their presented ends and normally free from both
pairs of springs, switch contacts for each spring, and a
press button acting upon each end of the said lever to force
the wedge between the opposite pair of springs,

564.458. Keyboard Apparatus for Telephone Switch-
iaoards. Charles E. Scribner, Chicago. 111. Appli-
cation filed May 14, 1894.

h separate key is provided for each pair of conneciing
plugs, adapted to connect the different conductors of the
corresponding plug circuit together through a bridge con-
ductor common to the different keys without interrupting
the continuity of the plug circuit, and a signaling key
is adapted to loop a generator of signaling current into the
common bridge conductor.

564.480. Electric Elevator. George T. Francis, Chi-
cago, 111. Application filed April 20. 1896.

NO. 564.331-

A hoisting cable for the car and a traveling locomotive
arranged to take up and pay out the cable, whereby the car
is raised or lowered,

564.485. Electric Mat. Oliver H. Hicks, Chicago, 111.

Application filed November 29, 1895.

The contact terminals are provided in pairs, willi iheir
members normally disconnected, the pairs alternating with
each other in adjacent rows, spring circuit-closers bridging
the pairs of terminals and normally out of contact there-
with, and the conducting wires passed in zigzag manner
about the adjacent members of the pairs of contacts in ad-
jacent rows thereof.

564,527. Conduit Outlet Box for Electric Wires. Charles
A. Mezger, Brooklyn, N. Y. Application filed

January 25, 1896.

An outlet box for electric wires, having a series of weak-
ened portions capable of being broken to form openings,
the weakened portions serving to regulate the form of the
break.

564.533- Emergency Car Brake and Fender. Charles
C. Peck, Middlebury, Vt. Application filed Sep-
tember 17, 1895.

This is a brake-shoe composed of an electro-magnet, one
pole-piece of which has a flat surface adapted 10 slide on
the rail, and the other a curved surface conforming to the
car wheel, a sand box inclosed in one of the pole-pieces,
and means for holding the brake-shoe normally clear of the
rail.

564.558. Speed Regulator for Electric Motors. Rudolf
Eickemeyer, Yonkers, N. Y. Application filed

October 6, 1891. ,

The combination is claimed of the armature of an electric

motor, the armature of an electric generator serving as a
governor for the motor, and a casing of magnetic metal em-
bodying a central frame longitudinally surrounding both
armatures, and affording seats for a shaft common thereto,
and provided with cheek pieces detachably secured to the
frame.

564.559. Dynamo-electric Machine. Rudolf Eicke-
meyer, Yonkers, N. Y. Application filed October

7. XS91.

Masses of magnetic metal afford two pairs of cheek-
pieces located on opposite sides of the armature, each pair
being similarly magnetized but separated centrally by a

space parallel with the armature winding; a counter field

coil encircles the machine on a line with the spaces, and
induces a magnetic flow which strengthens the magnetism
in diagonally opposite cheeks of both pairs, and weakens
the magnetism in the other diagonally opposite cheeks.

564,567. Thermostat. Hosea F. Maxim, Norfolk, Va.
Application filed September g, i8ti5.

The combination of the thermal contacts, the signaling
devices adjacent thereto, the signaling devices at a remote
point, the battery, the wires forming an electric circuit in-

cluding both sets of signaling devices, and the push-button
for closing the wires on each other.

Reissue.

11,559. Electric Arc Lighting, George R. Lean, Cleve-

land, Ohio. Application filed May 21, iSg6.

An arc lamp having a separating and feeding magnet, and
an armature for the magnet having a flange or projection, a

coil included in a shunt between the terminals of the lamp,
and a cut-out included in the shunt circuit, the cut-out com-
prising a rigid and a spring-arm normally in contact with
each other, the spring-arm having a Hp or projection nor-
mally disposed in the path of the flange or projection on
the armature.
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Lighting of Ellicott Square. Buffalo.
EUicott Square, in Bufialo. is a particularly large

office building, and not an open space, as one might im-

agine. It does, however, cover a "square" of ground,

being bounded by Main, Swan. Washington and Divi-

sion streets. Buffalonians claim that it is the largest

office building to be found anywhere, and certainly the

details of the size of the structure make a formidable

list. The building is lo stories high, with rectangular

ground dimensions of 240 by 200 feet. It contains 447.-

000 square feet of floor space, 40 stores. 16 counting-

rooms and 600 offices. About S,ooo incandescent lamps

are needed to light il, and the electrical equipment

ranks with the large isolated plants of the country.

As will be seen by the picture on this page, the engine

a frame of angle iron. It is equipped with Weston in-

struments and Lang switches.

For electrical distribution purposes the building is

divided into four quarters. Each quarter is supplied

with two sets of feeders—one for office lights and the

other for lamps in corridors and closets. Simplex wire

is used throughout, and all distributing conductors are

laid in iron conduit. In the -whole building there are

145,000 feet of conduit and 290,000 feet of single wire.

The feeder mains and distributing wires are so propor-

tioned that the drop from switchboard to lamp is four

per cent, at three-quarter load. The difference in vol-

tage between any two lamps in the building is not more

than i'4 volts.

The cut-out boxes have slate backs and sides. The one

feeders are shown running diagonally across the rack in

the basement. This picture also shows prominently

the main house feeders for one-half of the building.

These cables have a cross-section of 1,200.000 circular

mils each and are suspended between very large porce-

lain insulators in the manner shown.

This well constructed plant was installed by the

Louis K. Comstock company of Chicago, under the su-

perintendence of J. H. Stahley.

Opposed to Electrical Executions.
Warden Coffin of the state prison at Columbus, Ohio,

was in Chicago last week for the purpose of buying the

electrical apparatus to be used in the execution of death

sentences in that state hereafter. Here, as well as in

and dynamo room, in the basement, is clean, large, airy

and well kept. Space has not been grudged for the

necessary machinery and apparatus, and the result is

gratifying from a sanitary and esthetic point of view,

while no doubt the well-arranged plant thereby makes

a better showing in efficiency. Many Chicago owners

and architects could emulate the generous proportions

of this engine room with advantage.

Current is generated in four direct-connected units,

consisting of Ball & Wood tandem compound engines

and General Electric multipolar dynamos. Three of

the engines, of 160 horse power each, drive three 100

kilowatt generators, while a 115 borse power engine is

coupled to a 75 kilowatt dynamo to make the fourth set.

The steam pipes for the engines are handsomely cov-

ered and bound, while the leads from the dynamos are

laid beneath the floor level in iron-covered trenches.

The switchboard consists of panels of Italian marble on

LIGHTING OF ELLICOTT SQUARE, BUFF.A.LO.— ENGINE AND DV

represented in the illustration (Fig. 2) is the type used

at the center of distribution on the fifth floor. It shows

the arrangement of feeders and mains as well as the

plug cut-outs used in all the boxes. Both public and

private lights may be controlled from this box. Iron

outlet boxes are used at all outlets, with Hart flush

switches.

In addition to the lighting system, current is sup-

plied to seven motors, which are used to drive ventilat-

ing fans in the attic.

The building contains the main Buffalo office and re-

lay station of the Western Union Telegraph company.

The current used for telegraphic purposes is obtained

from motor-dynamos, which are operated from the house

plant by special feeders connected directly to the bus-

bars on the switchboard. The plant therefore must

always be in operation in part, for there is no other con-

nection for the telegraph office. In Fig. 3 these special

NAMO ROOM.

eastern cities, Mr. Coffin failed in his object. B. E.

Sunny of the General Electric company said in refer-

ence to the matter: "Conditions have changed in the

last few years, and the sale of a dynamo for electrocu-

tion purposes would probably not injure the trade of a

company, but electrical manufacturers do not want

much to do with ghoulish business. All the leading

concerns made an effort to prevent the sale of a dynamo

for Sing Sing, but Harold W. Brown, a New York elec-

trician, managed to buy one second-hand for the prison.

It was a Westinghouse alternator. At that time the

companies were afraid the public would get the idea

that dynamos were dangerous The intelligent public

now understands that certain electric currents will kill

if not properly insulated and handled, the same as steam

is fatal under certain circumstances. We are all op-

posed to electrocution. The law was passed on the

theory that killing by electricity was quick, certain and
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painless. Why not use chloroform or gas? Either is

bound to be painless, and they are cheaper, too."

Arrangements for Transmitting Power
from Niagara Falls to Buffalo.

I

Special correspondence of the VVkstlrn Electrician.]

Niagara Falls, August 1.—The Cataract Construc-

tion company of Niagara Falls has awarded the contract

for the construction of its power transmission line be-

tween Niagara Falls and Buffalo to the White-Crosby

company of Philadelphia, New York and Boston. The

pole line for which these contracts have been given will

be of sufficient capacity to cany wires for the transmis-

sion of 40,000 horse power to Buffalo, should the time

ever come when this amount of power will be needed,

which is unlikely, as the power now used in Buffalo is

estimated at much less than this amount. This "trans-

mission line will run from the power house at Niagara

Falls along what is known as the Two-mile-line road,

near the tracks of the New York Central and Erie rail-

roads, crossing the creek at Division street, and from

Tonawanda to BufEalo city line it will follow the canal

banks.

About the same time this contract was awarded an-

other equally important was made. The parties to this

second contract are the Cataract Construction company,

Niagara Falls, the Buffalo Power &. Conduit company,

the Buffalo Street Railway company and the General

Electric company of Schnectady. The Buffalo Power

& Conduit company controls the distribution of Niagara

Falls electric power in Buffalo. This company was in-

corporated on June 17th last, and on July ist, at a meet-

ing held in New York, George Urban, Jr.. was elected

president, C. R. Huntley of Buffalo was elected vice-

president and general manager, and William B. Rankine

was elected secretary and treasurer. The directors

elected are D. O. Mills, John Jacob Astor, Francis

Lynde Stetson, Edwin D. Adams, Daniel O'Day,

William B. Rankine, E. A. Wickes. George Urban, Jr.,

and C. R. Huntley. The power which will be devel-

oped for Buffalo will be controlled absolutely in its dis-

tribution in Buffalo by the Power & Conduit company,

which will receive the power from the terminal of the

Cataract Construction company's power transmission

line at the northern boundary of that city.

The contract which has been closed between these four

great companies, provides for all of the apparatus and

machinery necessary for the transmission, transforma-

tion and delivery of i.ooo horse power to the lines of the

Buffalo Street Railway company for the operation of the

with this Niagara power, although it hopes in time to

do so. The Buffalo Street Railway company produces

the steam power which it is now using to run its

machinery for the development of electrical power at a

remarkably low cost, and the adoption, even partially,

of Niagara Falls power in the face of this fact indicates

the belief of the company in the successful and cheap

transmission of this power to that city. The steam

power of the Buffalo Street Railway company is said to

be one of the very cheapest developed powers in the

country. At first the company will use it entirely for

running the night car service of the city, and during the

day it will use it in addition to the power developed in

FIG. 2. LIGHTING OF ELLICOTT SQUARE, BUFFALO.
FIFTH FLOOR CUT-OUT BOX, SHOWING FEEDER ENDS.

the Niagara street plant. It will be taken' from the city

line along the Erie canal to a point in the rear of the

Niagara street power house, into which Ihe transmission

wires will be carried The cost of the machinery, which

the General Electric company is to furnish, which will

be but a portion of the entire first cost of the undertak-

ing, shows how comparatively cheap it is to get the

power plant in operation after the transmission line is

established. The contracts just closed are for about

$50,000 worth of apparatus and machinery.

The contract entered into with the Cataract Construc-

tion company of Niagara Falls covers three transform-

ers, which will be the largest ones ever built. These

transformers will be of the "step-up" type and the al-

FIG. 3. LIGHTING OF ELLICOTT -SQUAK

electric cars. The General Electric company was rep-

resented in the transaction, which was virtually closed

in New York city, by its chief electrical engineer, W.
L. R. Emmet.
The contracts were let to the General Electric com-

pany, which will furnish all of the transmitters and

transformers required to deliver 1,000 horse power in

Buffalo. The Buffalo Power & Conduit company has

closed a contract to deliver this amount to the Buffalo

Street Railway company at its power house on Niagara

street, to be used in operating its cars. The contract

requires it to have everything ready to run the cars of

the railway company not later than November 4th.

It is not the intention of the railway company to

wholly supersede its present Niagara street power plant

E, BUFFALO. FEEDERS IN BASEMENT.

ternating current of 2,200 volts generated by the dyna-

mos in the Niagara Construction company's power house

will be changed to either 10,000 volts or 20,000, as may
be thought desirable. The power may be transmitted

to Buffalo at either of these voltages. The transformers

which the General Electric company has contracted

to furnish to the Buffalo Power & Conduit company will

reduce this voltage or pressure again to 400 volts and at

this voltage the electric current will enter two 500

horse power rotary converters which will bs erected in

the Niagara street power house of the Buffalo Street

Railway company. In these rotary converters the al-

ternating current will be transformed into a direct cur-

rent of 550 volts, which will be the same voltage as that

generated by the large generators now used for the crea-

tion of electric power in the railway company's power

house. The rotary transformers will be used in par-

allel with the direct current generators in the power

house already referred to.

The present voltage of the direct current used by the

railway company in the operation of its cars is 550. IE

the voltage of the Niagara Falls current as transformed

in the railway company's power house was greater or less

than this, one current would partially destroy the other

and the resultant power would be seriously affected. In

this new installation three wires, each of them three-

sixteenths of an inch in diameter, will be required to

transmit 5,000 horse power at 10,000 volts to Buffalo from

Niagara Falls. Three wires will be used because it has

been decided to use the three-phase system instead of the

two phase sj-stem, for transmission, although the two-

phase system is used for the distribution of power in

Niagara Falls, This is the reason that three conductors

are used in the line, instead of four, as would be the case

if the two-phase system had been adopted.

This, of course, will necessitate the step-down trans-

formers and rotary converters in the power house of the

Buffalo Railway company being of the three-phase type. It

is expected that when this apparatus is in, about SS per

cent, of the power received from the generators at Niag-

ara Falls will be delivered on the trolley lines in Buffalo.

The rotary converters to be furnished to the Buffalo

Street Railway company are exactly like the one now be-

ing placed in the Niagara Falls power house to furnish

current for the Buffalo & Falls railway.

Buffalo has made proud boast of the manner in which

she is destined to profit through the Niagara develop-

ment, and it is interesting to know what the cost of this

first block of power is to be laid down in Buffalo. Prom-

inent electricians of the country have told what it could

be done for. but this first contract tells what it will be

sold for in the Queen City, and these figures tell whether

Buffalo is to have cheaper power than Niagara Falls. Of

course, this latter claim was always amusing, but figures

are at hand now, the figures of the contract, to tell the

story. Your correspondent is in position to state that

this first 1,000 horse power will be transmitted to Buffalo

and sold to the Buffalo Street Railway company for $40

per horse power, and all Niagara power used in addition

to this 1,000 horse power will cost the same company S36

per horse power.

It is clear from these figures that Niagara Falls will

ever remain the great center for cheap power.

Trolley Cars in Chicago Business Dis-
trict.

The overhead trolley was extended from ihe river to

Washington street on Soulh Clark street and on Ran-

dolph street, between Fifth avenue and the river, last

Saturday night and Sunday, under the ordinance passed

by the Chicago City Council a few days before. The
permit, for which the North Chicago Street Railroad

company pays $75,000 to the city, was granted on Satur-

day, and just after midnight a heavy wagon rumbled over

the Clark street bridge laden with trolley poles, which

were soon distributed along the street from Sjuth Wa-
ter to Washington. Several gangs of workmen took

possession and within two hours had the poles set along

the pavement. As quickly as the poles were set the

wires were strung, and in the afternoon the horses

which formerly had hauled the cars from South Water

to Washington were driven away and the cars sped

down on the south side of the river and back propelled

entirely by electricity. Work was begun at the Ran-

dolph street bridge shortly before noon and stopped

about 6 o'clock Sanday night. The work on Randolph

street is intended to complete the loop, which will oc-

cupy Lake, State and Randolph streets.

John M. Roach, second vice-president of the North

Chicago Street Railroad company, said: "Mr. Yerkes ac-

cepted the ordinance on July 30th; the permit was issued

August ist, but work on the down-town streets can only

be carried on by night or on Sundays except with un-

necessary trouble to the public and ourselves. Accord-

ingly on Saturday night between 10 and 11 o'clock,

when the teams were nearly all off the streets and only

the late cars were running on the electric lines, under

the Lake Street elevated, work was begun and by 2:30

o'clock Sunday afternoon the line was finished from

South Water street to Washington and the cars which

heretofore have been pulled by horses are now operated

by electricity,"

An electric plant is soon to be established at the Mad-
son Mills, Chatfield, Minn.
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Alternating Current Motors.'
Bv DuGALD C. Jackson.

The development of the greatest possibilities of alter-

nating current central stations in cities of over 15.000
inhabitants as paying properties requires that a power
circuit be operated to give the station a day load, and,
while the requirements of the power circuit are fully
met by continuous current distribution at 500 volts,

many alternating current central station men wish to

avoid duplicating apparatus. This natural wish may be
satisfied to a greater or less degree by using one of the
various polyphase systems in the market, but many of
the extravagant claims of the manufacturers of alternat-
ing current apparatus which is designed to be used in a
combination lighting and power service must be dis-

missed as "points for selling" rather than "facts in oper-
ating. ' It is unnecessary to say in this gathering that
only the latter are of interest or value to the central sta-

tion man.
In the present state of our knowledge, a careful and

imp.irtial series of tests of alternating current motors,
the results of which enable a comparison to be made of
the performances of the various alternating current
motors with each other and with the well-known per-
formance of standard continuous current motors, is of

the utmost value. Various records of the performance
of foreign alternating current motors have been published
in electrical periodicals, but the reliability of the record
is not always assured, while records of the performance
of American machines of this type are very meager and
often bear the stamp of unreliability.

J. H. Perkins
and W. H. Williams therefore undertook last winter to

make careful comparative tests of alternating current
motors in my laboratory. This work was carried out in

such a way that I can vouch for its accuracy, though it

was done while. I was virtually confined to my bed with
appendicitis. Five horse power alternating current
motors of the following American makes were available
for the purposes of the tests: Fort Wayne Electric
corporation, single-phase; Stanley Electric Manufactur-
ing company, two-phase; Westinghouse Electric &
Manufacturing company, two-phase; General Electric
company. ihreeTphase.

A five horse power three-phaser made by the AUge-
meine Electriciiats Gesellschaft of Germany was also in-

cluded in the tests, and results of tests on machines
made by the Oerlikon Works and by C, E. L. Brown of

Switzerland were obtained. A 10 horsepower Westing-
house two-phaser was also tested. A capacity jf five

horse power in the motors to be tested was chosen, as

that may be considered to be near the average capacity
of motors used in the service of ordinary central stations.

The results of the tests may therefore be accepted as

representing, for the central stations, comparative re-

sults between the average motors which they may use on
alternating current systems, and the results may also

serve as a basis for comparison between average con-
ditions of operating with continuous current and alter-

nating current motors.
When Silvanus P. Thompson wrote his book on poly-

phase currents, in 1S95, he set forth as the requisite for

a good alternating current motor that; "It shall exert a
good torque at starting; it shall be capable of running at

a nearly constant speed at all loads; it shall yield in

mechanical power a high percentage of the power put in-

to it."—That is, itshall have a high commercial efficiency.

There are three additional requisites which Prof.

Thompson overlooked, but which determine to fully as

great an extent the success of the motor. These are:

a. The motor shall have a high power factor.

b. It shall not require an abnormally large current

from the lines at the instant of starting.

c. It shall not cause a large unbalancing of ths pres-

sures on the lines of a polyphase circuit.

The requisites, a b and c are so important that if

they are overlooked a motor cannot give satisfaction to

the central station man, however completely Prof.

Thompson's requirements are fulfilled. The last two
requisites are especially important where the motors are

to be supplied directly from the lighting circuits.

In order to determine how far the alternating current

motors in the market fulfill these essential requirements

of a machine which will give satisfaction when operated

on the circuits of a central station plant. Messrs. Per-

kins and Williams made tests of the following points:

a. Starting torque and current.

b. Speed regulation.

c. Commercial efficiency at all loads.

d- Power factor at all loads.

e. Starting current.

f. Efiect on the line pressures when starting.

The measurements were made by the following

methods:
a. The power absorbed by the machine was meas-

ured by indicating wattmeters, the two-wattmeter

method being usually employed.

b. Currents and apparent watts were obtained from
the readings of amperemeters and voltmeters in each

circuit.

c. Outputs were measured by a special self-adjusting

brake, which proved to be entirely reliable.

d. Disturbance of the circuits upon starting the mo-
tors was determined by observing the action of incan-

descent lamps connected to independent transformers

and by voltmeter readings of the pressure on the lines.

e. The torque which the motor could exert when
starting ("static torque" of the recapitulation) was

measured by clamping the brake up tight and then bal-

ancing the pull of the motor. This is by no means the

starting torque of the polyphase motors (that is, the

I Read before the Northwestern Electrical association, Mari-

nette. Wis.. July 16. 1896.

torque corresponding to the load which the motor is capa-
ble of pulling up to speed), unless the armature starting

resistance is subdivided. In only one of the polyphase
motors tested was this the case, and all the others
showed a starting torque or the maximum running
torque.

The results of the tests are clearly shown in the ac-
companying table and set of curves, which may be ex-

amined at the leisure of the members, and I at once will

advance to the conclusions based on the tests.

Four out of the six motors tested affected the incan-
descent service disastrously, and showed the absurdity
of attempting with them a combined service on the same
circuits as the incandescent lighting in those plants
where regulation and the satisfaction of the customers
is considered of importance. The tests show that the
alternating current motors give equally satisfactory reg-

ulation and efficiency as is given by continuous current
motors, but the power factors of most of the machines
are small for part load, the starting currents excessive,

and the starting torques with the present arrangement

power, which is ordinary service, then the average effi-

ciency and power factor of motor No. 3 are 75H per
cent, and S3J2 per cent., and of motor No. 5 are Sg per
cent, and 59 percent. In other words, the central sta-
tion must install over 40 per cent, greater capacity in
generators, lines and transformers to supply a given
power service to motor No. 5 than would be necessary
if motor No. 3 were used. This difference appears to

me to wipe out the difference of 10 per cent, in efficien-

cies. In other words, the central station owner supply-
ing power to motor No. 3 could probably afford, if

necessary, to sell his power at enough lower price per
kilowatt to make the customer's horse power of the same
cost as if supplied by motor No. 5, and yet make more
money and have better regulation on his plant.

The question of power distribution for alternating
current stations, as it now stands, resolves itself into
this:

1, If you have a 500 volt continuous current power
service, stick to it.

2. If you can develop a large power service within a
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of Starting resistances are unduly small. The best per-

formance of the American five horse power machines

lies between number three and number five of the ta-

bles. These machines will stand well above the others.

They are about even in starting torque, but number five

will carry considerably the higher load before dropping

out of its pace; number five also regulates the better

and has the higher efficiency. On the other hand, num-
ber three has a power factor incomparably better than

any of the other machines. Let us see how the ques-

tion of efficiency and power factor affect the central sta-

tion.

1. As power is, or at least always should be, sold by

meter, the consumer pays for the losses of his motor

and it is of interest to the central station that the mo-

tors have a high efficiency only in order that a fair price

per kilowatt hour delivered to the customer may not

prove to convert into an excessive or even prohibitive

price per horse power hour, net, which is delivered by

the motor to the customers machinery.

2. On the other hand, the power factor strikes the

central station directly; since a low power factor causes

an increased current output, with an accompanying in-

creased loss in the lines and transformers, and, even

worse, with a demand for an excess capacity and there-

fore of cost in the generating machinery and transform-

ers.

Supposing that the average load that may be assumed

to be carried by a five horse power motor is 3J^ horse

put in ^oo voltradius of two miles from the station,

continuous current outfit.

3. If you can develop a small power service only,

which can not afford a duplication of apparatus, or

your distances are excessive, then arrange to use alter-

nating current motors.

4. In this case, arrange to operate all the lamps on
one phase to avoid, as far as possible, difficulty in regu-

lation, and use such a generator and system of lines as

will enable the use of motors.

5. Motors intended for such use should be guaran-
teed to have a high power factor and to start without
taking an excessive current from the lines.

6. Never use recording ampermeters with alternat-

ing current motors if you really intend to develop a
power service, but use recording wattmeters to indicate

the power absorbed by the motors.

7. Where two-phase or three-phase motors are used,

place two recording wattmeters, properly connected, to

indicate the total power by summing their readings. {A
single special meter, made up to serve the purpose oE

the two may be used, but such an instrument is not now
on the market as far as I know.)
This summation is based on the assumption that uni-

formity of pressure at the lamps is valued by the cen-
tral station man.

Carelessness in regard to regulation is one of the fea-

tures which has militated against the financial success

of many alternating current stations, and its importance
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should be borne carefully in mind when considering

the advisability of a combined light and power service.

The lighting is generally the most important service to

the station, and nothing should be done to injure its

regularity and reliability.

Zufikon-Bremgarten Three-phase
Power Transmission in

Switzerland.

The river Reuss, in the canton of Aargan, Switzerland,

affords an excellent water power, which is utilized by

the hydraulic and electrical plant herewith illustrated.

The water is taken from the river at a point about one

FIG. I. ZUFIKON-BREMGARTEN THREE-PHASE POWER
- TRANSMISSION IN SWITZERLAND. THE COURSE

OF THE RIVER REUSS,

kilometer above the town of Breragarten. In this part

of its course the river describes a horse-shoe curve, as

shown by the bird's-eye view, Fig. i. The distance

around the horse-shoe is 1,300 meters, and -as there are

several rapids the head of water is about five meters.

This is increased to 5.65 meters by a dam near Hermet-

schwyl. The two arms of the horse-shoe are about 350

meters apart and are connected by a hydraulic tunnel,

as shown in Fig. i. This tunnel conducts the water to

the turbines in the power house, which has a capacity of

1,300 horse power. From this station electrical power

is furnished to three important consumers—the great

machine shops of Escher, Wyss & Co., near Zurich,

taking about 400 horse power; the flour milling establish-

ment of Maggi & Co., in Zurich, the largest in Switzer-

land, using 250 horse hower, and the commune of Woh-
len, which needs 80 horse power. The Zurich customers

are about 20 kilometers from the generating plant, while

Wohlen is seven kilometers from the station.

The tunnel is planned for a maximum capacity of 25

cubic meters per second and a fall of 5.65 meters. The
dam, indicated by the word zuehi- in Fig. i, is about 70

meters long and is built of cement and stout timber

work. The tunnel has a sectional area of 13.62 square

meters and is always full of water; at the maximum ca-

pacity the velocity of the water is 1,85 meters per second.

The bottom and sides of the tunnel are cemented while

the roof is of concrete.

In Fig. 2 is shown the power house, at the end of the

tunnel, on the Reuss. This is, above the level of the

ground, a substantial two-story building, one story being

devoted to the dynamo room (Fig. 3), while the upper

floor is divided into offices and store-room and living

apartments for the turbine and dynamo tenders.

The water power plant comprises four double turbines

of 325 horse power each, of the Escher-Wyss type,

turning at a speed of 115 revolutions per minute. In

each two wheels are attached to an upright shaft, the

pressure of the water nearly balancing the weight of the

moving parts. A smaller turbine of 34 horse power, op-

erating at 410 revolutions per minute, drives the direct

current exciters for the generators. The small turbine

is regulated by hand, but the larger ones are governed

by a regulator carried on the interior casing of the lower

wheel. Automatic regulation of the speed is effected

by means of a very sensitive spring regulator which, by the

intervention of a motor controlled by a hydraulic cylin-

der, opens or shuts an admission valve. Water under

high pressure for the hydraulic cylinder is furnished by

an auxiliary pump.

To the upright shafts of the four turbines, four three-

phase dynamos are directly connected, as shown in Fig.

3. These machines are each of 224 kilowatts capacity.

They are necessarily operated at 115 revolutions per

minute and the electromotive force obtained at the termi-

nals is 2.goo volts per phase, or a total of 5,000 volts.

In these machines the armature is fixed and inside of it

a 52-pole field magnet ring turns. The field is of the

Brown type built at the Oerlikon Works, in which is a

single central coil traversed by a continuous current

producing alternate magnetic poles of contrary sign.

The number of armature coils is 78. The number of

poles being 52, with a speed of 115 revolutions per

minute, the current produced has a frequency of 50

periods per second. The armature coils are completely

protected, but nevertheless the replacing of a coil takes

but a short time. Each generator weighs 20,000 kilo-

grammes (about 22 tons) and has an external diameter

of 3.6 meters. The moving part, the field, has a diameter

of 2.984 meters and weighs, with its shaft, 12,000 kilo-

grammes. To excite these four machines two continuous

current dynamos of 11 kilowatts each are used. One of

these machines is capable of exciting the four three-

phase generators and also furnishes sufficient current for

lighting the station. In ordinary running one exciter is

used. These machines are of the four-pole Oerlikon

type with drum armatures. They are wound for 130

volts at 600 revolutions per minute. They are driven

by the 34 horse power turbine by means of spur gearing

and friction clutches in such a manner that each

dynamo can be independently driven.

The switchboard, illustrated in Fig. 4, is about five

meters long and has three panels. The controlling and

regulating appliances for the exciters are placed on the

middle panels, while the outer panels carry the instru-

ments for the large generators—two machines for each

panel. Coupling the machines in parallel is simply ac-

complished by the aid of field rheostats and phase lamp

indicators.

The system of wiring distribution is divided into two

sections, one for Zurich and the other for Wohlen. The
Zurich branch is 20 kilometers long and consists of two

lines of three wires each. The diameter of the wire is

FIG. 2. ZUFIKON-BREMGARTEN THREE-PHASE POWER
TRANSMISSION IN SWITZERLAND.—GENERATING

STATION.

7.7 millimeters. The wires are carried by oil insula-

tors on wooden poles 12 meters high and 18 to 20 centi-

meters in circumference at the top. Each pole carries

a lightning arresfer. There are 450 poles in the line.

Near Dietikon the transmission line crosses the Northeast

railroad on the bank of the river Limmat. At this point

is placed the interesting wiring bridge shown in Fig. 5,

The two lattice-work piers are connected at the top by

a foot bridge. In the open part of this are carried insu-

lated wires placed on insulation similar to those used for

the bare wires. As a precaution the foot bridge is sur-

rounded by a railing. Its height above the rails is g.20

meters and the two pillars are 16.5 meters apart. The
wooden poles are set at a distance of 45 meters apart.

The Wohlen line is seven kilometers long and has three

wires four millimeters in diametet- It is installed in

the same way as the two lines going to Zurich.

The following efficiencies are guaranteed: Three-

phase generators, including excitation, 94 per cent.;

line to Zurich, 83 per cent.; transformers, 97 per cent.

This gives a total efficiency at the secondaries of the

transformers of 77 per cent. The electrical machinery

was furnished by the Oerlikon Works and the hydraulic

plant by Escher, Wyss & Co.

The installation has been in operation since July i,

1894. The data and illustrations given herewith are

taken from the Scfnveilzerischc Bauzei(u7i&^.

A telephone system has been established in Lincoln
Park, Chicago. Much valuable time has been lost in

the past in cases of accidents in the park in transmitting
word to the cify police that the ambulance service was
needed, or to the lifesavers when a disabled boat was
sighted, as the only telephones were in the power house
and at the general offices near Center and Clark streets.

Messages intended for transmission over the city tele-

phone lines can now be sent to these public wires over
the park telephones, which have been established at
prominent points. The innovation will doubtless be
satisfactory to everyone.

Opposition to Municipal Plants.
It is evident that the Northwestern Electrical asso-

ciation is determined to- continue its opposition to the

establishment of municipal plants in cities and villages

already provided by commercial companies. President

Baker has appointed Henry L. Doherty, general man-
ager of the Madison Gas & Electric company, chairman

of a committee on municipal and opposition plants.

Elihn Coleman of Fond du Lac and F. A. Copeland of

La Crosse will be associated with Mr. Doherty. The
committee desires the co-operation of members in se-

curing statistics upon the subject. As no fund has been

provided for the expense attached to this work, it will be

realized that any assistance furnished the committee in the

matter of collecting information will be very acceptable.

John I, Beggs of Cincinnati has written an interesting

letter to Alex. Dow of Detroit, acknowledging the re-

ceipt of a copy of "Electric Lighting in Detroit," which

has just been printed by the city. Mr. Beggs compli-

ments Mr. Dow upon the good work done in Detroit,

but it is evident that the public document alluded to has

not modified his views on the subject of municipal plants.

He says:

I took occasion at the recent convention of the North-
western Electrical association at Marinette, Wis., some
two weeks ago, to refer to the municipal plant at De-
troit and your own good work in connection therewith,

stating that it was in ray opinion the only municipal
plant in the United States, the figures regarding the cost

of operation of which were entitled to any credit

whatever, and that I believed that the figures regarding
the cost of operation and of producing an arc light at

Detroit were fairly reliable so far as they covered the

proper items of the expenses of the same, and demon-
strated beyond doubt that the prices charged by local

lighting companies to municipalities generally through-
out the United States were lower as a rule than the

cities and towns could produce the light for themselves.

This I think is fully demonstrated by the figures set

forth in this "First Annual Report of the Public Light-

ing Commission of the City of Detroit," wherein it is

shown that it is costing the city of Detroit SS4.70 per
lamp per year without charging up anything for taxes

and corporate expenses, which a private corporation
would be compelled to pay to the city. These would
have brought the cost up to at least between S90 and
Sioo per lamp per year, during the first year's operation,

when everything in connection with the central station

and street construction was new and there was virtually

no repairs and renewals to be provided for (as these do
not reach their normal amount until about the third or
fourth year of operation) and no contingent or sinking
fund provided and charged against the operation of the

plant to take care of depreciation. I venture the predic-

tion that within three years it will be costing the city of

Detroit in actual outlay, without allowing anythmg for

taxes, over Jioo per lamp per year, which is consider-

ably in excess of what most cities of the size of Detroit
are paying for electric lighting at the present time. Our
price here in Cincinnati is S84.90 per lamp per annum,
out of which we pay the city about $5,000 annually in

general taxes, and one-half of one per cent, quarterly of

our gross receipts (including the amount received from

FIG. 5. ZUFIKON-BREMGARTEN THREE-PHASE POWER
TRANSMISSION IN SWITZERLAND.—WIRING BRIDGE

FOR HIGH-TENSION LINE OVER RAILWAY. '

the city for public lighting). I think it is safe to

estimate that the city Cincinnati would ha\'e to furnish
its own light at considerably less than $80 per lamp per
annum to get it as cheap as it is now being supplied.

You will pardon me for having gone into this matter
at such length, but being so largely interested in central
station electric lighting as I am from every point of

view, I deem it of special importance that this matter of
municipal ownership and operation should be better
understood than it has been heretofore. So far as the
city of Detroit is concerned, I may say that from my
observation and general knowledge of conditions there. I

am not surprised that a municipal plant should have
been installed, as the city was being "sand-bagged" by
a set of jobbers and manufacturers of electrical appa-
ratus. The manufacturers of electrical apparatus
have in my opinion done more in the past to injure and
jeopardize legitimate central station enterprises than all

other influences combined, hence my agitation of the
necessity of the central stations throughout the country
combining to protect themselves against the piratical

and imbusiness-like methods of some of the manufactur-
ers of electrical apparatus.
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Munson Electric Conduit System for Car
Propulsion.

On the ground floor o£ the Rookery, Chicago, the

Munson Electric Conduit company is showing the prac-

tical workings of its new system. The company has an

exact one-fourth sized track, 70 feel long, with level

grade, sharp curve and portion of track under water.

The model car is exactly one-fourth size of a 28-foot

motor car. The surface of the track resembles the sur-

face of a cable system ; in fact, the slot conduit and tying-

in of structure are modeled after the most improved

cable road practice, except the slot opening, which is

only one-half inch wide, and the depth of the slot con-

duit, which is but iS inches. There are models showing

the detailed construction for suburban roads, existing

steam railroads and cable roads, as well as elevated

roads. John H. Munson is the inventor, and associated

with him are John Alston, Fred. W, Norwood, James
Reid and William F. Roberts, all of Chicago, beside

gentlemen from Pittsburg and New York.

The following description of this system is given:

The street is excavated to depth of two feet to furnish
railroad base. In order to support the superstructure,
creosoted wooden stringers are laid (underneath the
yokes, rails, etc- ), which are supported by concrete
wherever required. Running parallel with the wooden
stringers and attached, thereto are creosoted wooden
troughs, which contain the -so-called trolley, return and
feed wires. The plans have been arranged for a com-
pletely insulated system.

Bare copper wires are carried in properly constructed
tubings. The wires are not cut at any place, as connec-
tions are made by soldering to them. Every 20 feet

along the line are placed contact points from which
power is delivered to the motor car. These contacts
are carried in switch-boxes, which are made of solid

cast-iron with a round horizontal hole cored through
the center, in which a plunger operates. At the outer
end of castings are water-tight switch chambers. An
extension of the switch leads down through a hole in

the bottom of the castings to the wire conduit or trough.
The inner ends of plungers protrude into the slot con-
duit, and connected with the inner ends of the plungers,
but insulated from the surrounding castings, are so-

called trolley wheels, which are placed immediately op-
posite each other. The switches are screwed into the

water-tight switch chambers and are held rigidly in place.

As before stated, the switch -boxes are placed in pairs,

one immediately opposite the other, every 20 feet; the

yokes which tie in the slot opening come between the

sets jf switch-boxes and are placed every four feet from
center to center. The so-called trolley wheels (which
are carried by the plungers that extend through the

switch-box castings) when unemployed are separated from
each other from two to four inches, and the plungers are

separated from contact with the switch over one inch.

Grease cellars surround the plungers: the grease auto-

matically lubricates the plungers. The plungers could be
termed "piston plungers'* with an eight to 10 inch bear-

ing. The trolley w^heels, switches and plungers are thor-

oughly insulated from contact with the iron structure

and the earth.

The trolley wire is connected with the switch by a

stamped copper connection, which is carried up through
an opening in the bottom of the iron casting and clamped
to the outer end of switch after all connections are

made; the before-mentioned wires, switch connections,

etc., are covered by an insulating compound, which is

elastic, will not harden or crack unless the thermometer
registers 20° below zero, and it will not melt under 200'-'

above; it is also acid and alkali proof.

A collector (called plow) is carried underneath the

motor car in the slot conduit, which is 21 feet long, and
it spans the intervening distance between two sets of

switch-boxes. The plow^ is an ingenious contrivance,

which will automatically follow cun.-es with any car

truck; it does not bind, buckle or cause much friction;

it can be attached to any existing motor car without al-

tering truck or car; it enters the open space between the

trolley wheels with a sharp pointed wedge-like insulated

nose, and connects the plungers with the switches before

the collector strips come in contact with the trolley

wheels and leaves the trolley wheels on like insulated

surface; hence there is no arcing in the switches when
plungers are withdrawn from same, and as the plow is

always in contact with one pair of trolley wheels and
the plungers are in contact with the fluid, there is no
perceptible difference in the potential of the collector

and no sparking at any point. The positive and nega-

tive collector strips are maintained by four inches of

solid insulation. As the plow is flexible, the metal

strips fiat and four times wider than the face of the

trolley wheels, and there being a flat surface moving
upon a rolling surface, the action of friction has been

reduced to a minimum; besides, irregularity of track

construction, low joints, etc., will not cause undue fric-

tion or loss of contact.

The proposed insulation will carry any voltage now
handled below ground.

The owners of the system make the following claims:

High insulation; safety to life and property; no damage

to gas and water pipes by the action of electrolysis;

saving lost power; cheaper in operation; saving in main-

tenance; automatic cleaning of slot conduit; no obstruc-

tions in the streets; all repairs can be cheaply and

quickly made; the streets will not have to be torn up to

remove or replace any portion of the electrical contacts.

The cost of the installation varies. It is said that it

will not exceed from $2. 000 to $5,000 per mile more
than the overhead trolley. On elevated railroads it is

said to be as cheap as the third-rail system and on steam

railroads as cheap as an overhead trolley. Existing

cable conduits, it is claimed, may be changed at slight

cost per mile.

The Telegraph in China.
[From ihe S.in Fr.uu-isco Cfironiclf.]

According to the "Statesman's Year Book," all the
principal cities of China are now connected with one
another and with Peking, the capital, by telegraph. Re-

most no Chinese who have business relations all over the
country, as is the case with many thousands of our busi
ness men. The public is not invited to buy stock in the
Chinese telegraph lines, and if it was, nobody at pres-
ent would buy with a view to dividends. The receipts
do not equal the expenses, and the government makes up
the deficit.

There is another great disadvantage of the Chinese
telegraph system. All over the world the movements of
railroad trains are regulated by telegraph. The or-
ders received by the station agent are filed in plain view
of the employes, and if need be the switchman may
take temporary charge and carry out the instructions
from the central office. Railroads have been introduced
into China to a very small extent, and there is talk of
greatly extending the service. But how about running
the trains?

A writer in Le Moui'ement Colonial of Paris says that
if railroads are introduced to any extent in China the
personnel must be exclusively European and American,
or recruited from the literary class. He says the Chi-
nese government will not take foreigners into its service
and that the educated men of Chma, who alone among
the people have sufficient knowledge of the written lan-
guage to be intrusted with the actual running of trains,

would refuse most emphatically to be either train hands
or station agents.

This is one of the many small stumbling blocks in the
way of China's progress, but it is quite effective in its

way

.

FIG. 4. ZUFIKON-BREMGARTEN THREE-PHASE POWER
TRANSMISSION IN SWITZERLAND. SWITCH-BOARD.

cent visitors to China say, however, that telegraphing

there is a laborious and an expensive process, and that

the lines are a charge upon the state treasury instead of

a source of revenue.

The dispatches are, of course, sent in Chinese, for not

one in many thousands of the natives knows any lan-

guage except his own. But the Chinese have no alpha-

bet. Their literary characters, partly ideographic,-

partly phonetic, number many thousands. It is simply
impossible to invent telegraphic signals that would cover
the written language. Here was an obstacle in the way
of using the telegraph at all.

The difficulty was obviated by inventing a telegraphic

signal for each of the cardinal numbers, and so numbers
or figures might be telegraphed to any extent- Then a

Proposed Underground Trolley for Wa-
bash Avenue, Chicag^o.

The General Electric Railway company of Chicago is

now canvassing Wabash avenue for frontage consents

for the building of an electric road between Twenty-

second street on the north and Seventy-first street on

the south. According to the daily papers, the company
promises to use an underground trolley system and it is

offering to pay for frontage consents- after the plan of the

Union elevated railroad, the payments being ostensibly

for inconvenience to property-owners during the pro-

gress of building operations. It is provided in the con-

tract property-owners are being asked to sign that no

payments for inconvenience shall be made until actual

operations begin.

Representatives of the company say that contracts

have been made for material to be delivered in March,

FIG- 3. Z;UFIKON-BREMGARTEN THREE-PHASE POWER TR

code dictionary was prepared, in which each number
from one up to several thousands stood for a particular

Chinese letter or ideograph. It is. in fact, a cipher sys-

tem. The sender of the message need not bother him-

self about its meaning. He may telegraph all day with-

out the slightest idea of the information he is sending,

for he transmits only numerals.

It is very different with his friend, the receiver. He
has the code dictionary at his elbow, and after each

message is received he must translate it, writing each

literary character in place of the numeral that stands

for it. Only about an eighth of the words in the written

language appear in the code, but there are enough of

them for all practical purposes.

But the Chinese system has its great disadvantages.

Men of ordinary education have not sufficient acquaint-

ance with the written language to be competent tele-

graph receivers, and the literati are not seeking employ-

ment in telegraph offices any more than our college pro-

fessors are. So the government recruits its employes

with much difficulty. Besides, the patrons of the tele-

graph are comparatively few in number. There are al-

ANSMISSION IN SWIZERLAND. INTERIOR OF POWER HOUSE.

1897. which shows that it is not intended to begin actual

operations until the end of next winter.

Atmospheric Electricity Is Not Dissi-
pated by Watery Vapor.

M. Schwalbe recently presented a note to the Meteor-

ological Society of Berlin, detailing some experiments

which throw some light on the electrical dissipation of

atmospheric charges by vapors.

According to La Rez'ue Scientijique a plate of in-

sulated metal charged to 10 volts was connected to a

Thomson electrometer, and the time of its discharge

was exactly the same in dry or damp atmosphere and in

any kind of vapor. Powdered quartz projected across

the plate accelerated the discharge, and coarsely pul-

verized glass had the same effect but in a less marked

degree. The result was not affected by either polish-

ing or roughing the plate.
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The Western Electrician's first special electric

light convention number (dated May gth) contained

7,576 square inches of advertising. For the same week

the Eleclrical World contained 7,326, the Eleclrical

Engineer 3,687 and the Electrical Rcviezu 3,375

square inches of advertising.

The Western Electrician's advertising, therefore, ex-

ceeded that of the Electrical World by S>>0 inches,

that of the En/fineer by 3,88!) inches and that of the

A'cviczu hy -X^mW inches. It exceeded the combined

advertising of the Rcviezu and Engineer by 514
inches.

The steady advancement of special convention adver-
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tising in the Western Electrician can be shown by a

little table well worthy of attention:

Issue.
Number of
Advertising

Pages.

Tolal
Number of

Pages.

Square Inches
of Paid Ad-
vertising
Matter.

March 3, 1894. . .

.

February 23, 1895.
May 9, 1896

40

72

56
68
88

4.145

5.593
7.576

These figures are carefully and accurately compiled.

They illustrate more forcibly than words a steady and

vigorous growth during the hard times. It is to be re-

membered, also, that, in computing the square inches

of advertising, all announcements of the Western

Electrician or the Electrician Publishing company are

rigorously excluded, so that the result shows net, bona

fide, paid advertising. The figures show a growth of

2,000 square inches in a year. They are eloquent and

may be left to speak for themselves.

This year's meeting of representatives of Edison

companies throughout the country, which will be held

next week at Manhattan Beach under the auspices of the

Brooklyn Edison company, will be a sort of reunion of

old-timers, and provision has been made for an unusu-

ally large attendance. Many who have strayed away
from the Edison fold are expected to return for a short

time at least to renew old acquaintances, enjoy the hos-

pitality of their former associates and have a good time

generally. It is not expected that there will be much
public interest in the convention, owing to the policy of

the association, which is opposed to open meetings, but

there is no doubt that many old Edison managers will be

on hand. It is announced that Mr. Edison will favor

the meeting with his presence, although it is not ex-

pected that he will participate in the proceedings. The
lamp question will in all probability occupy consider-

able attention, as the association has been conducting

some independent experimental work in this line, the re-

sult of which, it is hoped, will be announced at the meet-

It is generally admitted that sentiment rarely enters

into business transactions, but an exception must be

noted in the attitude of representatives of responsible

electrical manufacturing concerns when requested to

furnish the apparatus required by the state of Ohio for

the infliction of the death penalty, as provided for under
the new law. The warden of the state prison at Co-

lumbus was in Chicago last week, endeavoring to pur-

chase an equipment for this purpose, but at last ac-

counts he had utterly failed. He had already been to

New York and other eastern cities, but could find no

manufacturer willing to sell a dynamo when it was
known that it was intended to be used for the purpose of

executing criminals. There seems to be as much oppo-

sition among electrical people to-day to this use of elec-

tricity as there was when the New York law was passed.

It will be recalled that considerable difficulty was expe-

rienced at that time in getting the necessary apparatus,

and that the state was finally obliged to resort to sub-

terfuge and buy a machine second-hand. Conditions

have changed materially; there is not the same fear on

the part of manufacturers that the business will be hurt

by the adoption of electricity, as the people understand

that, under ordinary conditions and with proper care,

there is no danger in using electric currents, yet the fra-

ternity generally is opposed to the use of electrici ty for

inflicting capital punishment. The same sentiment that

was opposed to the enactment of the New York lawpre-

vails to-day.

An excellent opportunity to advance the American

project for a Pacific cable is afforded by the failure of

the English authorities to act upon the plans proposed

at the London conference. The subject has been thor-

oughly discussed in this country and there is a well de-

fined sentiment in favor of a government subsidy. The

Senate committee on foreign relations at the last session

of Congress reported a bill authorizing the postmaster-

general to enter into a contract with the lowest bidder

for a cable to Japan by way of Hawaii and the Midway

Islands. The maximum price was to be SiGo.ooo a year

for 20 years, and it was provided that government mes-

sages should be exempt from toll for all time. This pro-

posed bill was a compromise measure, the result of an

effort on the part of two American companies to gain

official recognition and support. One was the Spaulding

company, which had an exclusive right from the govern-
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ment of Hawaii to land there, with the pledge of a sub-

sidy of $40,000 a year for 20 years, contingent, hov/ever,

upon its obtaining $160,000 a year for a like period from

the United States government. The Scrymser com-

pany, the other competitor, offered to lay a cable to

Asia for the same subsidy which the Spaulding company
asked for a cable to Hawaii, and also agreed to charge

lower tolls. The time is ripe for action, and if Ameri-

cans hope to establish cable connection with Honolulu

or Japan they must unite upon one of these projects and

push it vigorously. If they do not proceed at once it is

probable that a cable will be established under British

control, and it will be many years before another will be

warranted by the business to be commanded. Besides,

if we allow this opportunity to pass, we will probably

never regain control of the situation. Immediate and
decisive action is imperative. It is a question of now
or never.

Whatever may be said about the Public Lighting

commission of Detroit, it must be admitted that its first

annual report is a valuable contribution to the literature

of municipal ownership. It is evident that the modesty

of the commission is not going to prevent it placing its

record before tlae public in the most favorable light and
under the most advantageous circumstances. The doc-

ument is attractively gotten 'up; it is well printed and
there are several fine illustrations of characteristic fea-

tures of the equipment. But it is in the data presented

upon the cost of construction and operation of the plant

that interest will be manifested among central station-

men. The report covers a period of nine months, ex-

tending from October 1, 1S95, to June 30, 1896, during:

which the entire street lighting was furnished by

the city plant. The net cost of the plant to the date of

the report (July i, 1S96) was S630. 141.72 and the oper-

ating expenses for nine months for the street lighting

service, according to the commission, amounted to $76,-

197.01. This shows an average cost of S5-71 per lamp-

per month, there being 1,483 lamps in actual service.

The best showing for a single month, so far as low cost

of operation, was made in June, when the price was

S5.22. This was evidently taken as the average cost by

Mayor Pingree when he prepared the speeches to which

we have already alluded and in which he claimed

that under municipal control the people of Detroit were,

paying from $60 to S65 per lamp per year. Of course,

the idea which Mayor Pingree endeavored to convey to

the people of Michigan before whom he made these-

speeches, was that he was a reformer of the first class

and had done much for the people; but, like many other

reformers, the mayor did not stick closely to facts. The
report just issued by the lighting commission gives a

better idea of the prevailing condition, as it acknowl-

edges that, judging by the experience of the first nine

months, the lighting will cost the city S68.52 per lamp

for operation, and it calls attention to the fact that this

rate is still further increased by a charge of S16.1S per

lamp for interest on bonds, bringing the cost up to

$84.70 per lamp per year. But this does not tell the

whole story, and the commission in order to sustain its-

reputation for fairness and accuracy must revise its fig-

ures and change its systems of accounts so as to include-

every item that should be properly charged against the

fund. So far as the report shows, the figures presented

by the commission do not include taxes that the city

would be entitled to if the plant were operated by a pri-

vate company; water rent, insurance, etc., are not in-

cluded, and there is no provision for depreciation.

With these items added there would be a considerable

increase shown in the actual cost to the city, Based

upon the statistics supplied in the report the actual cost

per lamp per year would be considerably above $100.

Thus; Station expenses, $101,615.16; interest at four per

cent, on investment of $630,141.72, $25,205.66; depre-

ciation at five per cent., $31,507.09; taxes, water rent-

and insurance, $9,000; total; $[67,327.91, or $112,83 per

lamp per year, assuming the plant to be operating under

the best possible conditions. It should be unnecessary

to call attention to the fact that these estimates are very

low, especially that of depreciation, but it has been

deemed advisable to give every possible advantage to

the exponents of municipal plants. Central station

managers allow 10 per cent at least for depreciation in

their estimates. This would bring the cost up to $134
per lamp per year. According to the commission's

report the Detroit Electric Light & Power company had

offered to supply lamps at $102.20 per year if the city

would make a contract for 10 years. It can readily be
seen that had the city availed itself of this offer it

would have effected a considerable saving.
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Death of Sir William Robert Grove.
Sir William Robert Grove, whose death was an-

nounced by cable from London on August 2d. attained

prominence more than 50 years ago by his electrical ex-

periments. He was born July 11. iSii, and was edu-

cated at Oxford, where he received the degree M. A. in

1S33. It was his intention to enter the legal profession,

and in 1S35 he was called to the bar at Lincoln's Inn. His

health did not permit him to follow his profession, how-

ever, and he tooii up the study of electricity. He
showed that a current is set up in platinum wire, one

end of which touches the tip and the other the base of a

flame. He devoted much time to the investigation of

the mechanical efEects of magnetization, which at that

time was attracting considerable attention, with the re-

sult that he showed that when a tube containing water

rendered muddy by stirring up in it finely divided mag-

netic oxide of iron was magnetized, the liquid became

clearer in the direction of magnetization, the particles

apparently setting themselves end-on, and allowing more

light to pass between them. It was further demon-

strated that twisted iron wire tends to untwist itself

when magnetized, and that a piece of iron, when power-

fully magnetized and demagnetized in rapid succession,

grows hot, as if magnetization were accompanied by in-

ternal friction.

But it was through his work in connection with the

development of batteries that he was best known as a

successful experimenter and inventor. Sir William de-

vised a form of cell having both higher voltage and

smaller internal resistance than Daniell's cell. In this

type there is an outer cell of glazed ware or of ebonite,

containing the amalgamated zinc plate and dilute sul-

phuric acid. In the inner porous cell a piece of plati-

num foil serves as the negative pole, and it dips into the

strongest nitric acid. There is no polarization in this

cell, for the hydrogen liberated by the solution of the

zinc in dilute sulphuric acid, in passing through the

nitric acid in order to appear at the platinum pole, de-

composes the nitric acid and is itself oxidized, producing

water and the red fumes of nitric peroxide gas. This

gas does not, however, produce polarization, for as it is

very soluble in nitric acid it does not form a film upon

the face of the platinum plate, nor does it, like hydro-

gen, set up an opposing electromotive force with the

zinc. The Grove cells may be made of a flat shape, the

zinc being bent up so as to embrace the flat porous cell

on both sides. This reduces the internal resistance,

which is already small on account of the good conduct-

ing powers of nitric acid. Hence the Grove cell will fur-

nish for three or four hours continuously a strong cur-

rent. The electromotive force of one cell is about 1.9

volts, and its internal resistance is about o.i ohm for the

quart size. A single Grove cell will readily raise to a

bright red heat two or three inches of thin platinum

wire or drive a small electric motor. For producing

larger power a number of cells must be joined up in a

series, the platinum of one cell being clamped to the

zinc of the next to it. Fifty such cells, each holding

about a quart of liquid, amply suffice to produce an elec-

tric arc light. The Bunsen battery is a modification of

the Grove cell, in which a rod or slab of hard gas carbon is

substituted for the platinum, which proved an expensive

feature. But the original Grove cell was a great step in ad-

vance and was then, as it now is. considered a valuable dis-

covery. Grove's gas battery was another important dis-

covery by Sir William. He devised a cell in which

platinum electrodes, in contact respectively with hydro-

gen and oxygen gas, replaced the usual zinc and copper

plates. Each of these gases is partially occluded by the

metal platinum, which, when so treated, behaves like a

different metal.

Sir William was a fine student and many of his pa-

pers bear evidence of close application and extensive

research. He was the author of a remarkable lecture,

delivered in January, 1S42, on "The Progress of Physi-

cal Science Since the Opening of the London Institution."

In this lecture he first announced the doctrine of the mu-

tual convertibility of the natural forces, including heat

and electricity, and of their being all modes of motion

or forms of persistent force. The doctrine is further de-

veloped in his famous essay on "The Correlation of the

Physical Forces," on which he gave a course of lectures

in 1843.

Work will be begun soon on an extension of the new
telephone company's line from Churdan to Lohrville,

Iowa. The company's headquarters are at Jefferson and
it has lines connecting with all the important towns in

the vicinity. The company proposes to work north to

Fonda, Rockwell City and into the northern towns that

at present have no telephone connection at all.

Great Northern Hotel and Theater Plant.

In Chicago electrical circles much attention is paid to

the large steam and electrical plant about to be erected

for the Great Northern Theater & Hotel company to

heat, light, ventilate and furnish power for the old and

new portions of the Great Northern Hotel, the Great

Northern Theater and the Great Northern office build-

ing—the whole constituting the imposing group of build-

ings at Jackson, Dearborn and Quincy streets. The
older portion of the hotel was built about five years ago.

and it. together with the new office building as far as

completed, is supplied with current by the Chicago Edi-

son company. When the additions and extensions were

decided upon it was thought best, however, to install

one large isolated plant for the group, and the work of

developing the mechanical ahd electrical details was en-

trusted to Charles G. Armstrong as the engineer in

charge. Mr. Armstrong, who has had wide experience

in isolated plant work, is particularly well fitted for the

task,. owing to his comparatively recent study of the

similar conditions prevailing at the remodeled Audito-

rium plant. The new buildings are now about com-

pleted, and nearly all of the contracts for the mechani-

cal equipment have been awarded.

The plant is interesting by reason of its size and a

number of new features. It will include about 11,000

incandescent lamps of 16 candle power each. Western

Electric dynamos will be used. Three machines have

been contracted for and a fourth will be added. These

dynamos, which are each of 150 kilowatts capacity, will

be directly connected to Westinghouse compound en-

gines supplied by Westinghouse, Church, Kerr &Co.,

and rated at about 225 horse power each. The Phrenix

Iron Works will install about 1,000 horse power in boil-

ers. The Strong internally fired boiler, equipped with

the Morrison suspension furnace of Joseph T. Ryerson

& Son, will be used. A huge Baragwanath feed-water

heater and general hot-water heater will be included in

the steam plant. The contract for the pumps has not

been awarded.

The new elevators, which are very swift, were put in

by the Crane Elevator company. They are operated on

an entirely new principle in hydraulic elevator work,

known as the "piston pattern," in which the piston in

the hydraulic cylinder is itself the counterweight. This

system uses less water than the older type and the mul-

tiplication of the sheaves is as i .2 instead of i : 6 or i : 8,

as in ordinary practice. An interesting feature of the

elevator equipment is the fact that the pumps will be

driven by direct-connected electric motors. This is the

first time, it is believed, that this combination has been

attempted, and especially designed motors will be used.

The wiring for the new buildings is practically com-

pleted, except in the theater. Kerite wire, obtained

from S. F. B. Morse & Co., is used, and interior con-

duit tubing has been employed throughout by the West-

ern Electric company, which did the construction work.

An innovation is the presence of telephone wires in

every office. These wires will lead to an automatic

switchboard at the main street entrance to the building,

and thus the caller, by touching a button marked, say,

1306, can speak to Mr, Armstrong's office and possibly

save himself a needless trip to the thirteenth floor. It

is calculated that this scheme will prove a great conven-

ience and time-saver, beside saving traffic on the eleva-

tors.

Trolley Parties as Viewed by Steam
Railroad Men.

[hrom the Railway Age]

Electric railways in and about the large cities are

rapidly developing their ability to compete with steam
railways for excursion business Trolley parties, for

which individual cars are chartered to make a run of an
evening for the mere pleasure of the motion, have be-

come very common, and now the electric roads are be-

ginning to carry large crowds in trains of cars by special

contract to picnic grounds and other resorts. For ex-

ample, one evening this week the Calumet electric rail-

way, which operates something like 100 miles of track

in the southern suburbs of Chicago, carried a huge
trolley party under the auspices of the Knights of

Pythias to a celebration at Gardner's Park. The crowd,
which is said to have numbered 2,500 persons, was con-

veyed in 54 cars, making a procession a mile long. Six

bands and two drum corps were on board, and a run of

40 miles in various directions through numerous subur-

ban settlements preceded the addresses and festivities

at the place of meeting. It is safe to say that the trans-

portation for the occasion was furnished at a rate per

head which no steam railway management would desire

to accept.

Electrical Plowing.
In commenting on Mr. Hogelands electric plow, illus-

trated and described in che Western Electrician of

July 4th, the Electrical Engineer of London says:

What a "stetch" of stiff Essex wheat land would look
like after Mr. Hogeland's plow had been over it must be
left to the imagination. Probably the plow would not
go, and certainly if it did it would carry a great deal of

the land with it. At present, in steam plowing the plow
is strung on a wire rope, and hauled across the field and
back by two engines. The friction and waste of power
is enormous, and the wear of the rope and the cost of re-

placing it very heavy. Nevertheless, a certain amount
of work is done that way on the contract S3'stem. If one
engine only is used, the rope must go all round the field,

with still more loss of power, and a complicated arrange-

ment of "anchors" is necessary to take the strain at the

corners. What is wanted is an arrangement by which
the rope should remain still and the plow pull itself along
it. The theoretical economy of this is evident, and ex-

periments made many years ago showed that something
a great deal more like an adequate return for the power
expended could be obtainad that way than is possible on
the existing system. It remained only to construct

a steam engine of sufficiently light build to be able to run
across a field without rendering it unplowable. The
system was fully worked out, but was never carried into

practice because the condition of agriculture did not ap-
pear to warrant the expenditure of the capital necessary.

It would be an obvious improvement to keep the engine
still as well as the rope, and the only practical way of

doing this would be to carry the necessary energy to the

plow electrically by means of a dynamo, conductor
and motor. On the other hand, the plow has simply
been developed because horses and oxen cannot be
taught to dig. A machine can be made to dig, and a
digger does not require a rope to pull against. More-
over, digged land is better than plowed land. The
difficulty up to the present has been taking a heavy en-

gine on to the land to work the digger. A comparatively

light electromotor would be free from this objection.

In one of these two ways the problem of mechanical cul-

tivation will be probably solved some day. At present,

however, it is doubtful whether either in Europe or

America the situation is ripe for its introduction.

The Brush Company's Idea of Reci-
procity.

In reply to the inquiries of a congressional sub-com-

raittee appointed to investigate the results of trade reci-

procity between the United States and other nations, the

Brush Electric company sent a letter of which the fol-

lowing is a copy:

We sell through our agents to foreign countries. We
have not a very large foreign trade, but a very extended
one. We find difficulty in competing with the English
and German manufacturers of electrical apparatus.
They undersell us in almost every country. We believe
that the quality of American electrical apparatus is su-

perior to that of English and German, but their labor is

so much lower than ours that they make lower prices

with as much margin of profit as we make. If the tariff

were taken off of electrical machinery in this country, we
believe we would be swamped. The mere approach to,

or suggestion of, the idea and the uncertainties con-
nected with it during the last presidential campaign, on
the part of certain parties unnecessary to mention, has
cost us millions of dollars.

We favor the application of reciprocity to future
tariff legislation. We believe it a most excellent idea.

We carry it out, and we believe every other seller and
purchaser carries it out in a large or small way in the
everyday affairs of business life. Therefore we see
no reason, if it is a good principle universally applied,
why it should not act as well in the case of one nation
dealing with another.

In reply to your question as to what our estimate
would be of the natural surplus for export if all manu-
facturers in our lines were producing to their full ca-
pacity, we beg to state that none of the great factories

of the country have been run to their full capacity dur-
ing the past two years. Our factories are almost uni-
versally enlarged and new capital invested therein as
our business increases, so that in a general way we
might say that if the times were equal to what they were
in 1S92 the electrical factories of this country would be
about equal to our domestic market. But we are all pre-
pared to increase our investment and enlarge our busi-
ness. Our government does little, if anything, toward
encouraging our foreign trade.

The general effect of the reciprocity treaties made in

1S90 was most favorable and their repeal most unfavor-
able to the electrical business.

The new plant is nearly ready at Mapleton. Minn.,

and it is predicted that inside of two weeks the city will

be lighted by electricity.

Chicago's Storage Battery Road.
Work is under way for the foundations for the power

house of the Englewood & Chicago Electric Railway
company, which is building a storage battery railway.
Considerable delay was experienced in securing a suit-

ablesitefor the plant, but a location was finally secured
at Eighty-eighth street and Vincennes avenue (South
Englewood ) and henceforth building and installation

will proceed with all speed. The power house has
ground dimensions of 75 by 75 feet and is two stories

high in front, the upper floor being divided into offices.

The car barn is 102 by 260 feet. The buildings and
machinery are expected to be ready by October 15th,
and It is hoped that the road will be operated within a
few days of that date. Fourteen miles of track has been
laid, and the contract for six miles more has been let.
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The Heilman Locomotive.

At the session of the Society of Civil Engineers of

France, in June, F. H. Drouin gave an illustrated de-

scription of the Heilman locomotive, which first made

its bid for popularity in 1S93 on the road of the Com-

pagnie de I'Ouest. This first machine was enabled to

get under way on a sharp curve and move a train of 420

tons at a moderate rate of speed. The most important

of the tests were made between Havre and Benzeville

and Paris and Mantes. Practically as well as experi-

mentally, with trains varying from 6d to 200 tons, the

maximum speed was shown to be 108 kilometers per

hour. At all speeds the stability was perfect, depend-

ing only on the condition of the track. The dynamom-

eter showed that the applied power was more constant

than that of a steam locomotive, and the machine was
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shown to be more economical, rapid trains liaving been

run with a consumption of less than four kilogrammes

of coal per kilometer.

Two new machines are now in course of construction,

says L' Electricien , for the same company. Improvements

have been made providing for increased capacity, better

suspension of the motors, better steam engine, which

will develop 1,350 indicated horse power, and improved

methods of handling the machines. The boiler has a

heating surface of iSo square meters with 3.3 square

meters of fire grate. The steam engine is quite simple.

It is directly connected to two generators of continuous

current at 450 volts, with a separate exciter driven by a

2S horse power engine. The motors are fastened upon

the frame and transmit power to the driving axle by an

elastic connection. Double sets of levers permit of

either forward or backward movement.

The posver of the new machines will be 1,000 at the

periphery of the drivers. Assuming that the tender

carries 20 tons of water, the efficiency of the machine at

the drawbar will be 50 per cent, of indicated horse

power. The efficiency at the driving tire will be 75 per

cent, of the cylinder efficiency and will remain virtually

constant through wide ranges of speed. The new ma-

chines will be capable of handling 350 tons at 100 kilo-

meters per hour.

In reply to a statement of G. Hart that the engines of

the Northern road consumed 10 kilogrammes of coal

hauling iSo tons, with a speed of S2 to S3 kilometers per

hour, Mr. Drouin said that the train reports showed a

speed of about 60 kilometers per hour with a load of 80

tons; but these results had been improved on trains

making fast train schedule between Paris and Mantes.

Mr. Drouin announced that the tests of the new ma-

chines would be made probably toward the end of this

month.

New Theater Dimmer.
The illustration shows a theater switchboard, carrying

below the knife switches the new theater dimmers made

by the Iron-clad Rheostat company of Westfield, N. J.

The cut is presented to show the manner in which the

dimmers are mounted. These appliances are intended

to supplement the line of theater dimmers already

placed on the market by the company named. They

are notable for the number of steps in the arc of the

switch-handle, and also by reason of the fact that the

switch operates in 90 degrees of the circle, giving, it is

claimed, a maximum effect with the minimum move-

ment of the switch. The company also calls attention

to the fact that it builds special theater dimmers, singly

or in banks, with 55 steps, equipped with interlocking

switches.

Long-burning Arc Lamps.

The possibilities of arc lighting were greatly extended

by the discovery that carbon pencils immersed in an

inert gas and protected from air currents wasted away

much more slowly than similar pencils carrying an arc

in free air. It was found also that such enclosed arcs

might be safely and steadily operated with nearly double

the voltage of ordinary arcs and with a correspondingly

decreased current. The results of these discoveries

were the construction of arc lamps which require trim-

ming only at long intervals, the enclosed arc and small
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current allowing carbons to last from 100 to 150 hours

actual service.

The advantages of such lamps were at once recognized

by all users of electric lights, and a brisk demand for

long-burning lamps led to the immediate designing o^

simple and practical apparatus to meet the needs of

customers.

To the merchant or manufacturer whose premises are

extended enough to require arc lighting, the long-burn-

ing lamp is a great boon. Thedaily or more frequent visit

of the trimmer is changed to a weekly or even monthly

inspection and trimming; the trouble to customers and

possible damage to fixtures or stock by step-ladders, car-

bon dust or broken globes being reduced in a correspond-

ing ratio. Carbon and current consumption is greatly

reduced, enabling a reduction of cost which benefits both

the user of light and the illuminating company.

The less frequent need of trimming and consequent

reduction of expenses allows the use of arc lamps in

small shops or stores where formerly they could not be

profitably employed. . The long-burning arc lamp has

thus far been adopted only for direct current circuits,

and is not as yet applied to series lighting. This, how-

ever, is claimed not to be a great disadvantage, as so

large a proportion of indoor arc lighting is done on in-

candescent circuits.

One of the simplest long-burning arc lamps is that

made by the General Electric Company. The simplicity

of the mechanism, which consists of little more than an

electro-magnet and a friction clutch, is shown in the illus-

tration. Many of these lamps have been installed for

several months and are giving great satisfaction to users,

r
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fulfilling completely the claims made for them by the

manufacturers.

Wooden Pipe Conduit.
Knowing that wooden conduit has been in use as water

pipe for over 25 years, without any chemical treatment,

giving satisfactory results, a company was formed about

five years ago at Williamsport, Pa., under the name of the

Williamsport Wooden Pipe company, with N. B. Bubb
as manager, to manufacture a wooden conduit to be used

for telephone and other electric wires. After a series of

practical tests co\'ering many months, this company se-

cured a process which seems to produce an article that

stands the test of disintegration better than iron conduit.

The company makes its material from live timber, cut

and bored in eight feet lengths when green. These

lengths are placed on trucks and run into a large boiler

made specially for this purpose; live steam at a pressure

of 65 pounds is turned on and kept at this rate until all

moisture and sap is entirely removed from the wood.

The product is then perfectly dry. The next process is

the filling of this large boiler with a specially prepared
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creosote oil, which is forced through the grain of the

wooden pipes at 75 i,ounds pressure until every pore of

the wood is completely filled, and an average of 15

pounds of the creosote to the cubic foot is absorbed.

It is found that after the laying of this pipe in the av-

erage soil, owing to this treatment of creosote, the pipe

becomes petrefied and as solid as stone and moisture-

proof, and under such conditions will easily last a hun-
dred years. It is known that a piece of wood pipe was
laid in Philadelphia in 1817, which was dug up last year,

showing no decay. After numerous experiments with
different kinds of wood, it was found that the Pennsyl-
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vania hard yellow pine gave the most satisfactory re-

sults, and therefore this concern uses nothing else.

Some pipe made by this firm three years ago was
piled out of doors to note the effect of various conditions

of heat, cold and moisture. The result was very satis-

factory, there being no warping or decay of any kind,

and it is thought there would not be for years to come.

This concern is doing a large business, and has been

running its plant night and day to fill orders. One of

the large contracts for this material was given by the

Philadelphia Electric Traction company for a million

feet, and of this large order not one length of pipe was
rejected for any cause, this being a record of which the

Williamsport Wooden Pipe company is justly proud.

The accompanying cut shows the type of conduit pro-

duced.

Cables.'

Many years ago an educational reformer remarked
that reforms were obtained, not by once showing exist-

ing methods of procedure wrong, but by continuously,
and over a considerable period of time, pointing out their
defects. It is the constant dropping of water that wears
away the stone; hence with such views and axioms be-
fore us we have no hesitation in again and again calling
attention to points which under certain circumstances
are apt to be overlooked. Initial expense vs. main-
tenance might well be a text fixed above the entrance
doors of all central stations. From all sides we are con-
stantly hearing strong criticisms about stations designed
evidently without due consideration of ultimate require-
ments. At various times specific points have been dis-
cussed in these columns, but there is one which has not
had its due share of discussion. We refer to cables. In
many instances the cables originally laid have had to be
replaced, in some ca?es more than once. It would be an
interesting paper that dealt completely with this subject,
giving the exact history of half a dozen well-known un-
dertakings. The explanations added to estimated costs
and balance-sheets frequently contain paragraphs point-
ing out that a large initial expenditure has been incurred
in laying mains which in the early days of the undertak-
ing will not be fully utilized, but with increased demand
for current will be brought into full operation. That is

all very well, and no engineer objects to looking ahead
in that manner; but objection is taken to the false econ-
omy of putting down mains that will be utilized to their
total capacity almost before the end of the first year's
working of the station. Here, again, however, we may
admit that in many instances the load does increase far
more rapidly than could well be anticipated, and the
engineer may, under these circumstances, be acquitted
from blame. The worst case of all is to be found in the
fact that "faulty" cables are far too frequently found in
central station work. Now, the engineer's duty, if he
considers the maintenance cost, is to be on the safe side
with his mains. There ought not to be a quarter of the
faults that are daily found. Each fault is a source of
various troubles, all more or less costly, the least of
which is perhaps its repair. These things are all well
known, and need only to be stated to be accepted
as correct. The moral, however, is more to our
purpose. The cost of renewals is usually added
to capital account; the cost of repairs, the cost
of leakage and other evils appear among current ex-

I. From the London Electrical Engineer,
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penses. A large part, if not the whole, of these costs

might be avoided by proper mains in the first instance.

Cheap and nasty is as appropriate to mains as to any
other article of commerce. We will not go so far as to

say that faults can always be avoided; they cannot, but a

large percentage of the usual faults as-now found in mains
can be avoided. The additional initial cost would be a

small addition to capital account compared with the cost

of renewals, and when within the short period of three

or four years renewals have to be made two or three

times, the capital account ultimately stands at a much
higher amount than it ought to do. To earn dividends

upon too great capital means increasing disproportion-

ately the responsibilities of the station officials; divi-

dends are decreased, and price per unit to customers in-

creased, thus doing damage all round It has not been

a general maxim among all manufacturers of mains that

insulation for electric light and power purposes is as

important a factor in good work as is insulation for sub-

marine cable work. Firms of repute, however, have

from the very first underscood the importance of the

subject; but, as an engineer said the other day, the

danger is from mains and wires made by nobody—that

is, not sold as manufactured by a firm of repute. It

is not often that mains by unknown makers are used io

central station work, but they have been largely used in

private work; hence the necessity of calling attention to

the danger of using them. Mr. Nobody, in the case of

fault, is the responsible party, and as he cannot easily

be found the course usually taken is to replace the main

and make as little fuss over the matter as possible.

Another question which will have to be considered is

the deterioration of mains. They are not going to last

forever, but as yet we have absolutely no exact knowl-

edge as to tha life of a properly constructed, insulated

and laid main. As usual, we shall no doubt be twitted

about writing generalities rather than criticizing specific

instances, but we can assure our readers that under ex-

isting legal disabilities specialization in these matters is

impossible. Indeed, our purpose will be served if the

younger generation of engineers are rendered a little

more cautious in writing their spscifications, and prefer

the safe rather than the cheap, and think more of the

future than the present.

together form a strong water-tight frame of a type which
has never been broken. The lower half can be lowered
into the pit [as shown in Fig. i], being hinged at the

front to the upper half suspended from the axle and a

suspension yoke. A hand-hole in the bottom of the frame,

under the commutator, allows any foreign matter to be

easily removed. This opening has a cover suitably fitted

so as in no way to impair the water-tightness of the

motor. The weight of the top field complete is SS4

pounds, of the bottom field 495 pounds.
Field CoiVs.—These are interchangeable and four in

number, secured by an extension of the pole-piece, se-

cured in turn by two bolts passing through the frame.

One particular advantage of having four coils is that any
heating is distributed over a greater surface.

Commutator.—This is constructed without bolts, the

clamping ring being held in place by a ring nut and no

New "G E lOOO" Railway Motor.

The most prominent feature in the development of

electric railway work during the past two seasons has

been the remarkable increase in the number of suburban

and interurban railways, the majority of them operated

in conjunction with the city lines. As the same cars are

operated from the heart of the city into the suburban

districts, a street railway motor of a capacity of between

that of the "G E Soo" and the "G E 1200'" became nec-

essary to meet the requirements of the virtually dual

service. The "G E rooo," which possesses all the good

features of the well known type of "G E" motors, as

FIG r. NEW "G E IOOO RAILWAY MOTOR.

chance given to oil or other substance to work itself un-

derneath the segments. The surface of the commutator

is grooved where the commutator leads are connected in

such manner as to form an ear. The advantage of this

in case of repair to the armature when removing the

leads is obvious. Ninety-three bars of hard-drawn cop-

per, with one inch allowed for wear, are used. The
diameter o£ the commutator is 8

'.4 inches.

Brush Holder. ^-T\\\s is a modified form of that used

in the "G E Soo", the brushes being held radially and

the yoke being treated with a special insulating com-

pound with enamel finish to insure cleanliness and free-

dom from leakage.

Bearings.—These are of babbitt and of ample size

to secure long life and cool operation. The form is such

that oil or grease can be used with equal advantage,

without chance of leakage into the interior of the frame-

Wool waste is used in the grease box on top of the bear-

...eo per- Holji" on ^_
'^ CO O OJ ^

0000000000
ci n 'T to 10

Per- cent:, emcier-icy00000 00
ry n -^ lO <5 r- CO

method of suspension a superiority over all other meth-
ods is claimed. The axle bearings are relieved of the
greater part of the weight and the hammer blow on
tracks reduced to a minimum. The motor practically

rests upon springs.

Weight.—The total weight of the motor is singularly
low, being only 1,950 pounds.

The accompanying picture gives a general view of the

motor, with the lower half of the frame hanging down,

while the curve of efficiency presented by the manu-

facturer is self-explanatory.

Gl

FIG. 2. NEW "G E

well as several striking improvements, has been produced

in answer to the demand. Brief descriptive details are

furnished by the General Electric company;

Armature—This is of the usual iron-clad type with

slotted core, consisting of disks of high grade annealed

iron built up on the shaft. The coils are similar in

character to those on the -'G E 800" armature, with the

additional advantage, however, of having the short com-

mutator lead start from the center of the end of the coil to

facilitate the removal of the coil in ca-e of repair. With

this change in position of the short lead, only half as

many coils need be lifted when the armature is under-

going repairs. There are 93 coils in all. with four turns

per coil; the diametei of the armature is 14 '2 inches and

its weight only 570 pounds.
. , ^ a

frame.—TwO'howX shaped castings hinged and bolted

1000" RAILWAY MOTOR.

ings in case oil is used, and the oil is discharged entirely

outside.

Gear A'educt/o//.^This is 3 94 to one, and conse-

quently gives a low armature speed with its advantages"

Suspetisiou.—The suspension of the "G E 1000" is

somewhat similar to that used with the "W P 50", but

differs in that the bar is bolted to the nose of the motor

and its ends carried backward toward the axle and at-

tached to the truck frame at points in line with the

armature shaft. As this axle is virtually the center of

weight of the motor, the suspension balances the motor

and gives an effect equivalent to the side bar suspension.

This method is termed the "yoke" suspension. The

yoke supporting an ordinary church bell is a comparison

in kind but not in degree, since the church bell is only

partially balanced, while in the -'yoke' suspension the

same idea is carried out to a perfect balance. For this

British Submarine Telegraph Memorial.^

We are glad to see that ready response has been made
to the suggestion put forward in these columns last week,
that the time has come when we should commemorate in

a fitting manner the most distinctively British achieve-
ment of the many momentuous achievements of the mem-
orable century now drawing to its close.

At the meeting of the shareholders of the Eastern Tel-
egraph company yesterday afternoon (the first gathering
of shareholders since Sir _^hn Pender's death). Mr. New-
ton, Mr. Baines and others warmly urged that there
should be some permanent national commemoration of

the inception of submarine telegraphy; and the Marquis of

Tweeddale, himself for so many years intimately associ-

ated with submarine cable undertakings, naturally gave a
hearty welcome to the idea. Owing, no doubt, in a large
measure to the satisfactory position enjoyed by the Eastern
Telegraph company and the consequent pleasant monot-
ony of its directors' reports, less than one per cent, of

the shareholders attend these semi-annual gatherings
in the city; but we feel assured that the project which
was so successfully launched yesterday will meet with
cordial and general approval, not only among the share-
holders of the Eastern Telegraph company, but among
the shareholders of tha numerous submarine cable con-
cerns born of English pluck and English capital.

But it is not those who have provided the capital who
have alone benefited by the vast network of cables which
rests to-day on the bed of the ocean. A modern cynic
is said to have remarked, when called upon to give suit-

able expression to his joy at the completion of the tele-

graphic communication between England and India:

"What is the use of people being able to speak to- India
when they have got nothing to say?" A sharp sarcasm;
not without its uses as an antidote to undue elation in

regard to the engineering feats of the nineteenth century.
But, apart from the makers of epigrams, who will deny
the fundamental nature of the changes wrought in our
habits, in our daily lives, aye, and in our modes of

thought, by the advent of submarine telegraphy? To
say that there has been loss as well as gain is merely to

say that this great enterprise was carried out by human
agencies, and has been made use of by human beings.

Were it all loss and no gain, from the purely sociological

point of view, submarine telegraphy would none the less

be a famous victory of mind over matter, an exploit that

will live in history, and a great event in the glorious

annals of the Anglo-Saxon race. It is no fault of the

submarine telegraph that the federation of the world
seems no nearer to-day than it did 50 long years ago;

humanity, not telegraphy, must bear the blame.
But turning away from the great question as to

whether or no we are the happier for submarine teleg-

raphy—a question which has a fascination for many
minds mainly because it is practically insoluble and so

largely a matter of definition— the bottom fact remains
that we have taken the telegraph for better or for worse.

The social fabric, as we know it to-day, could not con-

tinue without a full and a frequent use of those insig-

nificant-looking lines that connect continent with conti-

nent and capital with capital. What the modern news-
paper would be without its daily tale of telegrams from
all parts of the globe it is difficult to imagine. Contrast

the meagre and belated accounts of the great battles

and events of the first half of the century, to be found
in coutemporary broadsheets, with the columns of the

leading daily papers immediately after the ill-fated raid

of Dr. Leander Starr Jameson. Again, the collosal finan-

cial transactions of our great mercantile houses could

not by any possibility be carried on without the aid of

submarine cables; and the vast army of shipowners,

merchants and brokers, and, indeed, the entire indus-

trial community, whose business necessitates swift and
sure communication with the commercial centers of the

world, are indebted in an immeasurable degree to the

submarine cable for the success of their schemes.

Surely it is not too much to expect that these and others

will freely aid a national memorial of an achievement
which so vitally concerns them.
Submarine telegraphy, it must never be forgotten,

has done much to make possible Imperial Federation;

indeed, without our present means of instant intercourse

with the confines of the empire this grand conception

would to-day still be in the "region of smooth and idle

dreams," And yet another great consequence of the

submarine telegraph is that England, though it still re-

mains "a precious stone set in the silver sea," has alto-

gether ceased to be insular in regard to communication
with the rest of the world. And again, powerful as is

our navy, it is no exaggeration to say that its power, of-

fensive and defensive, is increased tenfold by the fact

that no fleet, no squadron, no vessel, is for long out of

touch with the brain of the empire. There are three

things vital to our greatness— if not to our existence—as

a nation. These are our credit, the envy of the civilized

community: our foreign trade, which makes this little

island the center of a world-wide commerce; and our

I. From the London Electrkiau.
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control of food stuffs, a control daily becoming of more

and more importance to us. We do not suggest that

our supremacy in these respects is solely due to our tele-

graphic connections, but beyond question the fact that

London is the center of the international telegraph sys-

tem gives England a precious advantage in the industrial

struggle, and this, in conjunction with our shipping, en-

ables us to direct to our ports the surplus harvests of

the East and West.
These, inadequately expressed, are a few of the rea-

sons why, in our j jdgment, the passing away of the Uttle

band of leaders most closely associated in the public

mind with this great enterprise, should be seized upon
to commemorale the electrical union of the Anglo-Saxon

race, which has spread its beneficent sway over America
and Australasia, Asia and the dark continent of Africa.

Water-tube Cahall Boilers.

The following self-explanatory card has been sent

out to the trade:

We are the people referred to in a published letter as

building an antiqnaled type^of Babcock & Wilcox
boiler.

Belter send to us for specification and see.

Thayer Sc Co.. Inc., Tremont building, Boston. Mass.;

Drexel building, Philadelphia, Pa.; Taylor buildmg, 39
Cortlandt street, New York city.

CORRESPONDENCE.

New York Notes.

New York, August i.—The testing of trolley con-

duit and compressed air systems for street railways in

this city has brought out an interesting expression of

opinion from President Vreeland of the Metropolitan

Street Railway company. The Hardie air system was

tried on the One Hundred and Twenty-fifth street line

of the Third Avenue company on Thursday night, and

the test is reported to be successful, the pneumatic mech-

anism working smjothly and well. The Metropolitan

Street Railway company will soon experiment with

compressed air cars, and has been for months testing an

underground trolley system on Lenox avenue, as is well

known. Mr. Vreeland's views on the whole subject of

the best method of employing mechanical traction are

therefore important. He expresses himself as follows

in the Herald

:

If the underground trolley had been built in Sixth or

Eighth avenues, instead of Lenox avenue, the public

and the newspapers would have created such a stir that

our lives would have been made utterly miserable. The
system is not satisfactory where there is any large

amount of traffic. Minor accidents are happening con-

tinually, which are unimportant in themselves, but

which become very serious indeed when the delays oc-

cur which seem to be inevitable in the repairing of the

breaks. It is exceedingly difficult to find out where the

trouble is when there is any break-down in the under-

ground trolley. It requires usually from four hours to

two days to discover the point of difficulty, and then not

more than 10 minutes to make things all straight again.

This is a condition of things which is not possible in a

road which is run for the accommodation of the public.

There have baen few if any comments on the accidents

which have happened in Lenox avenue, because the dis-

trict through which the line runs is not thickly popu-
lated, and the persons who ride in the cars know that

the system is in the main experimental. The overhead
trolley is different, inasmuch as a break or the cause of

any stoppage of traffic may be determined almost imme-
diately, and a repair wagon is at the scene of the acci-

dent within five minutes after it occurs. There will be
no extension of the underground trolley. Its operation

is not certain enough.
Have you any doubts in regard to the feasibility of

the compressed air motor?
Of course that is experimental, but it is by no means

a new thing. It has been proved to be entirely feasi-

ble. We had compressed air motors in this city 10

years ago, and they worked well. The Hoadley motor
is an elaboration of these, and will prove, I believe,

satisfactory. The cars which are being prepared with
the motor:, at Worcester will arrive here in about 10

days. Whether or not the trials of the cars will be
public. I cannot say, but it may be that the first thing

that the public knows of their arrrival and whether or

not they are successful will be when they are seen run-

ning over the Lenox avenue branch of the Columbus
avenue line.

I think that the accusations which New Yorkers are
continually making against the railway companies, that

this city is years behind every other city of any size in

the world in transportation, is rather unfair to the com-
panies. The one electric system which has been found
entirely satisfactory is the overhead trolley. Every
other city in the world uses it. Yet we arc expected to

provide as good and as rapid transportation when we are

restricted from the use of the one metliod which has
been thoroughly tested and has not been found wanting.

In default of known methods of transportation which
we are forbidden to use, we are trying to find something
else that shall be satisfactory.

A well-known telephone man, Edward A. Eckert,

superintendent of exchange for the Metropolitan Tele-

graph i.*v: Telephone company, New York, and a brother

of Gen. Thomas T. Eckert, president of the Western

Union Telegraph company, died of heart disease in As-

bury Park, N. J., on July 26th. He was sick only 35

minutes, and was in his room when attacked. Superin-

tendent Eckert was injured three weeks ago by falling

from his bicycle.

Apropos of the recent reprint of Mr. Siemens' ad-

dress on "Cable-laying on the Amazon River," given in

the Western Electrician, it is interesting, in these

times of scarcity in electrical news, to have a report

from the scene of action by a man who has just re-

turned from Brazil. This is given by William M.
Ivins, who is interested in the electric lighting of the

city of Manaos, in the great SoLith American republic,

and who is only just at home in New York after a four-

months' stay in Brazil, In an interview Mr. Ivins

says :

The main difficulties which business men have to con-
tend with are those which arise out of the lack of com -

munication by cable up the river and the want of finan-

cial facilities, as well as the fluctuations in exchange.
Recently a cable was laid from Para to Manaos by Mr.
Siemens. The conditions under which it was laid were
entirely novel, no cable ever having been laid in a

stream such as is running here, the current in the river

varying from four to eight miles an hour. The river at

one point, the Obidos, where the entire stream narrows
up to about a mile in width, and where there are So to

100 fathoms ol water, is from 480 to 600 feet deep, and
there the current runs at 10 miles an hour. The conse-
quence has been that the strain upon the cable, through
the current, the unevenness of the bottom of the river

and from sunken and floating material, resulted in its

breaking in five different places after being in operation

for 32 days. At the present time Manaos is entirely cut

off from cable communication with the outside world.

Mr. Ivins states that the Americans are pushing their

way steadily into the country. More and more Ameri-

can manufactured goods are being sold there every year.

There is an electric light plant in Para, and the finest

plant in the northern part of Brazil is now being put up

by an American company in Manaos.

One of the most promising features of this year's po-

litical campaign is the candidacy of Allen Ripley Foote,

who has decided to go to Congress next winter as rep-

resentative of the Eleventh district of this city. Of

course there are a few preliminaries to be attended to in

the meantime, but Mr. Foote has set about the task in

his characteristic way, and those who know him have no

doubt that he is confident of success. One of the first

things to be done was to secure a nomination. Mr.

Foote decided to accept that honor from the regular Re-

publican organization, but for some reason this conde-

scension on his part did not meet with immediate recog-

nition and reward Probably this was due to the fact,

modestly admitted by the candidate, that he is "not widely

known to the constituency of the district." To some
this may seem to indicate deplorable ignorance in the

people of New York. But as this is to be a campaign of

education Mr. Foote has begun the good work by writing

to his friends for the purpjie of having them enlighten

the residents of the Eleventh upon ths character and at-

tainments of the distinguished gentleman who has volun-

teered to represent them at the national capital. It i^

evident from the letters addressed to his friends through-

out the country that there is no la^k oEapprjciation on

the part of the candidate, at least, of the value of his serv -

ices, and he wants "thoie who know him and his work"

to write the local leaders in New York, impressing upon

them the fact thit his "nominatioa and electio.i will he

regarded as a national benefit." It is expected that this

appeal will call forth a flood of testimonials from all parts

of the country outside the district most interested, but it

is feared that the influence of one William Sulzer

of Tammany Hall, who now represents the district, may
prevent any demonstration of gratitud; for the sacrifice

which Mr. Foote is making in behalf of the community.

It is even intimated that the Hon. Billy, who knows

every man, woman and child in the district, is busily en-

gaged in creating the impression that Mr. Foote's nomi-

nation would be a reflection upon the ability and integ-

rity of residents of the district who are "widely known

to the constituency." M. S.

Niagara Falls and Vicinity.

NiAGAR.'\ Falls, August i.^—The ofler of the Cataract

Power company, a Canadian corporation not identified

with the Niagara development, to run the Beach Pump-
ing Works of Hamilton, Ont., has brought out an inter-

esting letter from E. A. C. Pew of Bradford, Pa., in

which he points out that some months ago he^ made a

proposition to supply power at $25 a horse power per

annum, and at this rate he estimated the cost of running

the power house would be about Sio,ooo. Mr. Pew

represents the Hamilton & Lake Erie Power company.
He claims the service he proposes to furnish will save

the city S2o,ooo a year. He adds that he has completed

arrangements with capitalists for the construction of the

electric plant, and has closed a contract by which the

plant will be in operation by November ist. Mr. Pew
alleges that it was on the strength of a resolution passed

by the Hamilton council that capitalists were induced to

invest in the project, but the resolution was only a prom-
ise to consider the scheme.

The new electric installation of the Cliff Paper com-
pany has worked very nicely ever since it was installed,

and the company is quite well pleased with it. During

the midsummer meeting of the American Paper Manu-
facturers' association the plant was an object of interest

to the mill-owners, who appeared well pleased with it.

At least two of the paper mills of Lockport have re-

cently installed electric lighting plants, the work being

done by the F. W. Oliver company of this city. In the

mill of the Niagara Paper company a 200 light dynamo,
switchboard and the necessary wiring were put in. and

in the plant of the Traders' Papor company a 25 horse

power Watertown automatic engine, a 200 light ma-
chine, wiring and switchboard were installed.

A very safe prediction is that Niagara will be running

next winter as for some a?ons past, but the probabilities

are that the canal at Lockport will be as dry as the pro-

verbial bone. In that city all the water used for com-

mercial purposes is drawn from the Erie canal. In the

past it has been the custom when the water is shut off

from the canal to dig a ditch in the canal bed, and this

afforded a continuous but not an abundant supply of

water for the mills. Next fall the water is to be turned off

to permit of extensive improvements being made as a re-

sult of a large state appropriation for that purpose. This

will cut off Lockport's water supply, and the coming sit-

uation has created some alarm there. A water famine

may result. Various methods of averting it have been

suggested, One is to bring water from Lake Ontario,

12 miles distant. This is considered highly impractica-

ble, as the elevation of the town is so much above the

level of the lake. Still another suggestion quite strongly

urged is to have the work of improvement prosecuted with

the water in the canal, even though this would greatly

increase the cost of the work. While the people of

Lockport are worried, the state officials are also in a

quandary, not knowing how to solve the puzzle. In a

talk with the Western Electrician correspondent. Col.

R. G. Lay, assistant supermtendent of public works,

said: "I imagine that in the work above Lockport some
engineering device will be adopted which will render a

continuance of the^ater supply possible, though I can't

say just what it will be. A series of dams may be built

as the work progresses and the water carried in a tem-

porary artificial channel around the portions where the

bed is being deepened, or some more practical method
may be suggested."

The work of extending the wheel-pit of the Niagara

Falls Power company has been commenced. The con-

tract for this great task is in the hands of E. D. Smith
& Co , who have offices in Chicago and other large

cities. The extension is to be made at the southwest

end of the power house, and there the scene is one of

activity. The excavation has been commenced close

up to the power house. Rock is met at a depth of 10

feet. Three hoisting engines and a like number of der-

ricks are at work at this writing, with more to follow.

In excavating dynamite, will not be used in large quanti-

ties. One channeling machine is now in the hole and
others stand close by ready for service. The material

is raised from the pit in dump cars and dropped in cars

standing on the tracks of the Niagara Junction railroad,

in which it is carried to fill in beneath the trestle of this

road as it extends across the Power company's lands.

This makes a splendid dumping place for the muck, and
will serve to give the railroad a most substantial road-

bed. The wheelpit extension will cost many thousands

of dollars, and well displays the enterprise of the Niag-

ara Falls Power company.

The Niagara Falls Hydraulic Power & Manufacturing

company will supplj' the electric power for the opera-

tion of the new Lewiston & Youngstown railway. This

power company now supplies the Niagara Falls & Lew-
iston road, and the service to the new road will practi-

cally be a continuation of the service, as the two roads

connect at Lewiston. The entire length of the trans-

mission will be about 12 miles. The Youngstown road

is expected to be in operation by August ist over its

entire line.

There is some talk of a new power company being

organized to develop power from the current of the
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lower river along the Gorge road. This railway com-

pany controls the water front of the lower Niagara

river for a distance of about six miles along that portion

where the current is most fierce and where the most

power is available. This includes the shore along the

whirlpool rapids and the whirlpool. Already two cur-

rent motors have been exhibited on the road's property,

but both were swept away by high water. The rapidity

of the current is suggestive of power, and there is quite

a desire to harness it for service. The franchise of the

company does not permit of its developing and selling

the power, and for this reason the incorporation of a

new company is suggested. O. E, D.

Northwestern Notations.

Minneapolis, July 31.—Arrangements have been com-

pleted for the rebuilding of the telegraph lines from St.

Cloud to Fergus Falls. Minn. A large force of linemen

is already engaged and it will require till November to

complete the work.

An ordinance granting a franchise to the Sioux Falls

Transportation company is before the council of that

city. In it permission is asked to string overhead wires,

erect trolley poles, etc. The ordinance requires that two

miles of track shall be laid and operated before June i,

1S97. The franchise is for a period of 20 years.

West of Murdock, Minn., a number of telegraph line-

men are replacing the old poles with new ones.

Judge Lochren of the Federal Circuit Court in St. Paul

held a special session recen tly to hear the arguments in the

action of H. B. Moore as receiver for the Great Western

Manufacturing company of Duluth against the Electrical

corporation of Boston It is asked that a Sioo.ooo bond

issue be set aside and that the plaintiff be given judg-

ment in that sum, the grounds being that the issue was

in contravention to the insolvency law. The Boston

company held the bonds as security for a loan of Sioo.-

ooo made to the plaintiff corporation.

The machinery in the two plants of the Beatrice

Electric company of Beatrice. Neb., is to be consoli-

dated, after which new track will be relaid and the old

lines will be straightened.

W. A. Oska, for many years employed as an Uectri-

cian by the National Electric company of Eau Claire.

Wis., has gone to East Pittsburg, Pa., to accept azx im-

portant position with the Westinghouse Electric & Manu-

facturing company.

The Stillwater Gas & Electric company has elected

the following-named officers: President, Isaac Staples;

vice president, E. L. Hospes; secretary and treasurer,

R. S. Davis: superintendent, Nels N. Johnson.

A recent storm in Minneapolis blew down 20 or 30

trolley poles near Lake Calhoun and a number on several

of the other extensions in the southern section of Minne-

apolis.

A proposition is before the owners of the Minneapolis

Exposition property to convert it into alight manufactur-

ing building. It is proposed to furnish electric power

from the new dam in course of construction at a mini-

mum cost. The St. Anthony Water Power company

promises that the electricity from the dam could be fur-

nished before snow flies.

The Twin City Rapid Transit company is laying rails

60 feet in length on its Washington avenue lines. Thes3

are said to b2 th3 longest used by any street railway

company in the country and they ware especially rolled

in Chicago for Minneapolis and St. Paul use. They are

an So pound rail and the advantage consists in a less

number of joints to the mile.

The ordinance forfeiting the franchise of the National

Subway company was passed unanimously by the St.

Paul assembly. The subway company claims to have laid

6.000 feet of double conduit in fulfillment of the require-

ment that two miles should belaid within a certain time.

The city attorney held that the measurement should be

by running foot and that double conduit did not come

up to the demands of the franchise.

At a special meeting of the City Council, held recently,

it was decided to lay about 2,000 feet of conduits

under the principal streets to be paved with asphalt the

present season. City Engineer Cappelen reported in

favorof terra cottaducts, and it was proposed to lay about

40 of these in the principal thoroughfares, grading the

number to 20 in thoie less used for the underground

wires. The cost will bs 555.000, according to the en-

gineer's report, and a bond issue in that sum has been

ordered. Some of the property-owners claimed that they

would prevent the carrying out of the improvement as ar-

ranged, and threatened injunction proceedings. The

conduit is to be laid by the day, and when the improve-

ment is completed it Isexpected that it will be rented to

the electric companies. However, the City Council was

forced to recede from its position in the matter at a special

meeting held on July 31st. It was decided to grant per-

mission to the Northwestern Telephone Exchange com-

pany, the Western Union Telegraph company and the

International Electric company to lay conduits on cer-

tain streets, providing they would agree to withdraw all

injunctions and pending suits and give the city a free

field in the matter of putting in its conduits. The com-

promise was agreed upon, and on Sunday the telephone

company commenced laying conduits upon the streets

named in the resolution. The International Electric

company was given the right to lay connections only.

The state executive council of Iowa has assessed the

Iowa Union Telephone company on 585,000, the Ne-

braska Telephone company on Sio.ooo and the Wood-
bine Telephone company on 5400. The tax is three per

cent.

The rival telephone companies at La Crosse, Wis.,

are contending over connection with the city offices.

The Wisconsin Telephone company has made connec-

tion twice with them and twice the La Crosse Telephone

company has cut the wires.

The county comiuissioners have decided to put in an

electric light plant for the hospital at St. Paul. The
gas bills have averaged Si. 100 per month, and the esti-

mated cost of a plant is S3. 000, with annual expense of

Si, 000.

Frank B. Rae of Chicago will prepare plans and

specifications for an electric light plant for Negaunee,

Mich.

D. M. Dominick has the contract to erect a two-story

building for the electric light and power plant of Albert

Lea, Minn.

The old electric light company has shut off the street

lights in Great F'alls, Mont., its contract having expired,

and the new company, which has been given the street

lighting contract, will not have its plant in operation be-

fore fall.

An order for io,ooo incandescent lights has been sent

to Harrison, N. J , from Minneapolis, to be used in the

streets during the carnival week when the "Festival of

Ceres" will be in progress. Trolley car parties, etc.,

will be given then also. C.

PERSONAL.
Angus S. Hibbard, general manager of the Chicago

Telephone company, is spending the summer In Europe-

Thomas R. Mercein. secretary of the Northwestern
Electrical association, was in Chicago last week and
was the recipient of many congratulations on the suc-

cess of the recent Marinette convention.

Kempster B. Miller, formerly in the Patent Office at

Washington and more recently connected with the

Westinghouse Electric & Manufacturing company, has

been appointed electrical engineer for the Western Tele-

phone Construction company, Chicago. •

The Electrical Rcviciv of London of July 17th states

that "Lord Kelvin was introduced to the presence of

H. M. the Queen on Wednesday, attended by the Sec-

retary of the Order carrying the Insignia, when the

Queen invested him with the Riband and Badge of a

Knight Grand Cross (by placing the Riband over the

right shoulder obliquely to the left side) and affixed to

his Lordship's left breast the Siar of the Order." Lord
Kelvin has bsen the recipient of many honors, but cer-

tainly none of them could be more distinguished and
tangible than the liband that decorated his right

shoulder and left side.

ELECTRIC LIGHTING.
The Manchester I N H. ) Electric Light company in-

tends to improve and add to the present plant at once.

About 540,000 will be spent for this purpose. A new
brick buildmg about 50 by 160 feet will be added to the

present plant. It will have a chimney 150 feet high.

New dynamos and engines will be placed in it, including

a 1,000 horse powbr compound condensing engine built by

the Providence Steam Engine company. This increase

in the power plant has become necessary owing to the

growth of the company's business and to provide for

future enlargement. The officers of the corporation are

Philip L. Saltonstall of Boston, president, and William

A. Tucker of Boston, treasurer.

ELECTRIC RAILWAYS.
Mayor Kauschenberger of Milwaukee has signed the

ordinance giving a permit to the Milwaukee & Waukesha
Electric Railway company. Only a few objections to

the measure were recorded with the mayor. It isstated

that the company will expend fully 52,000,000 in the

construction and equipment of the system, and that

large forces of workmen will be employed in the con-

struction.

Charles T. Yerkes is said to be seeking a market in

London for the securities of the several properties of

which he Is the head. He is said to have negotiations on

foot at the present time for the placing of a large

amount of securities in London, including debenture
bonds and stock of the West Chicago street railroad,
bonds of the Chicago Passenger railway, and bonds of
the North Chicago street railroad and its auxiliary lines.

Mr. Yerkes has just returned from Europe, and it is said
while there he began the negotiations. The amount of
North and West Chicago stock taken up by insiders on
settlement day was enormous, and of this a large block
will go to London providing he should succeed in his
object of placing his securities abroad. According to the
Chicago Tribune local bankers are not inclined to

give much credence to the story of Mr. Yerkes getting
London capital interested. The same paper says that
he has been called upon to take up in the neighborhood
of 54,000,000 of securities in the last few days, and the
money for this has been obtained in Chicago and New
York.

MISCELLANEOUS.
On Tuesday, August nth, the looth anniversary of

the evacuation of Fort Niagara, the most important of
the military posts surrendered by Great Britain to the
United States at the close of the "hold-over period"
after the Revolution, will be celebrated with appropriate
exercises. An appropriate souvenir of the occasion has
been prepared by Peter A. Porter and Orrin E. Dunlap
in the form of "A Brief History of Old Fort Niagara", It

is a most interesting and valuable contribution to the
literature bearing upon the revolutionary period, and is

profusely illustrated by reproductions of a series of ex-
cellent photographs by Mr. Dunlap.

TRADE NEWS.
The Sunbeam Incandescent Lamp company of Chi-

cago has discontinued manufacturing in its old factory,

and in a week or 10 days will be able to start manufac-
turing In the new one, located at Desplaines, a few miles
out of Chicago. The new factory has been fitted up
with the latest modern devices for the manufacture of

incandescent lamps.

The National Electrical Manufacturing company of
Mil ford. Conn , manufactures electrical heaters for

house and railway use, electric broilers, cooking uten-
sils, etc. The "outside panel" heater is especially rec-

ommended, and its advantages are set forth in a hand-
some circular just issued. This company takes pains to

announce that It is not in any trust or combination.

Alex. Lewis, who returned to Chicago on Monday
after an extensive business trip, says the outlook for this

year's business is far more promising than he had antic-

ipated. He has secured substantial evidence of the

good opinion which is everywhere expressed for the

Cahall boilers. His company is working the full capac-
ity of its plant, and with the orders recently secured it

will be enabled to run full time for many months.

W. E. Brice and L. H. Ong were recently granted
franchises for an electric railway in and between Mason
City and Clear Lake, Iowa. They have assigned the

franchises to the Mason City & Clear Lake Traction
company, which has contracted with the Western En-
gineermg & Construction company of Mason City to

build 17 miles of road. Including overhead work,
to put up the necessary buildings, install the power
plant and put on an equipment of 20 cars, and have
them in operation by May 15, 1897. The material, ma-
chinery and equipment will be purchased in from 90
days to four months by the Western Engineering &
Construction company. Mason City, Iowa, to which all

correspondence should be addressed.

The Scott & Janney Electric & Manufacturing com-
pany of 1707 Filbert street, Philadelphia, which con-
trols the Scott alternating current system, was organ-

ized with a capital of 55,000,000, with Dr. William S-

Janney president, Gordon
J.

Scott vice president and
general manager, George H. Hill treasurer, Jacob
Janney secretary and Alexander & Magill as attorneys,

Gordon
J.

Scott has a wide acquaintance in the elec-

trical fraternity, being eminently fitted to occupy the

position he holds as electrician and general manager of

this firm. He began his electrical career as a boy in

the machine department of the Baxter Electric Manu-
facturing company of Baltimore, After completing a

course of apprenticeship he was sent on the road to

place the Baxter apparatus. He took up the study of

the alternating system and has constantly kept at it

while becoming an expert in railway, motor and general

engineering work. Mr. Scott will be remembered as

assistant to Professor H. F, Parshall in the designing of

street railway motors of the Edison Machine Works at

Schenectady, N. Y,, at the time the now famous No. 6

street railway motor was completed. Few have fol-

lowed more closely the various changes in the street

railway business than he; and at this time his invention

of alternating street railway apparatus, as described in

the Western ELEcTRictAN of last week, possesses great

interest. Dr. William S. Janney, the other prominent
member of the firm, has a wide reputation as one of the

skillful physicians of Philadelphia. For 40 years he has
been identified with the leading families of the city.

Being a gentleman of wealth and having desired to lay

aside the hard duties of a physician's life, he interested

himself with this company, and the strong organization

of the Scott Sl Janney Electric & Manufacturing com-
pany was established.

BUSINESS.
The Electric Appliance company has remodeled its

American telephone switchboard, introducing a number
of important improvements, which are claimed to make
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this'board the most desirable on the market. The com-
pany will be pleased to give full particulars on applica-

tion.

The catalogue of the Northwest Engineering company
of St. Paul. Minn., shows that the company carries a

fine line of electric light, telephone and house goods

supplies. Okonite wire is one of the products handled.

The company has also an engineering department and
installs plants.

\Vm. C. Banks, electrician of the Gordon-Burnham
Battery company of New York, was in Chicago last

week. The Chicago & Northwestern Railroad company,
the Illinois Central Railroad company, the Chicago.

Burlington & Quincy Railroad company and the fire and
police telegraph departments of the city of Chicago are

users of Gordon cells. All are reported as being much
in favor of the battery, and as thinking it is the future

cell for all closed or open circuit work. These cells have

stood the test satisfactorily since last fall, when they

were first introduced here, Mr. Banks reports that he
has installed within the last three weeks at Norristown,

Pa., an entire town equipment of Gordon cells for tele-

phone service on the Delaware & Atlantic Telephone &
Telegraph company's wires; also, the city of Utica,

N. Y,. entirely with Gordon cells for police and fire

alarm systems, supplanting 250 gravity cells by a little

over 200 Gordon cells. The general western agent for

the Gordon-Burnham Battery company is the Metropol-
itan Electric company of Chicago, and W. F. Richard-
son of the latter company is in direct charge of the de-
partment.

The Leonard universal automatic rheostat, which was
exhibited for the first time at the recent electrical exhi-
bition in New York city, is being rapidly adopted, it is

said, by motor manufacturers in this country and abroad,
This rheostat, it may be remembered, protects the motor
against overload current, failure of current, and, what is

most important, agamst improper manipulation by the op-
erator. The Carpenter enamelled resistance plate is used
in its construction. The Ward-Leonard company is now
at work upon a large order for these automatic rheostats

just received from the largest motor manufacturers
abroad, which shows how quickly foreign manufacturers
take advantage of American improvements.

The Western Electric company has recently placed in

stock in its Chicago store'a complete assortment of Shaw-
mut fuse wire, fuse links and knife switches. The fuse
wire is the highest grade of carefully drawn and thor-

oughly tested alloy, and ranges in size from one-half am-
pere carrying capacity up to 100 amperes The fuse
ribbon ranges in size from 50 ampere carrying capacity
up as high as 500 amperes. The stock of fuse links

comprises a complete line of all standard makes of cut-
outs for railway power or lighting. The reputation of
the Shawmut fuses for reliability and accuracy is beyond
question. The knife switches manufactured by the
Shawmut company include single, double and triple-

pole, either single or double-throw. They can be fur-

nished either plain or polished, and with either front or
back connections. They are mounted on polished slate

and present a neat and handsome appearance. The
Western Electric company claims to have the largest

stock of switches carried by any supply house in the
West, and can fill orders promptly. Two small cata-

logues are issued—one for fuse wire and the other for

knife switches—which will be furnished to any who de-
sires a copy.

ILLUSTRATED ELECTRICAL PATENT RECORD.
564,584. Motor Vehicle. Charles H. Barrows, Willi

mantic, Conn. Application filed July 6. 1895.

A rotary twin electric motor is mounted on the steering

spindle to have its weight distributed equally on opposite
sides thereof, and direct gear connections are provided be-

tween the motor shaft and the driving wheel.

564,629. Electrical Propulsion of Canal Boats. Alonzo

C. Mather. Chicago, 111. Application filed Decem-
ber I, 1893.

Features claimed by the inventor are a rigid elevated
track, a trolley traveling thereon, a flexible line exlendioK
from the trolley to a canal boat, and means for taking up
ihe slack in the line, whereby the boat may be guided by
the trolley and electrical connection.

564,632. Electric Car Brake. Andrew W. Mitchell

Winlhrop, Mass. Application filed September 19,

1895.

An electric controller on the car platform has its shaft

extending down through the bottom of the controller; there

are also a brake-rod to which the brakes are attached, and
means for connecting the brake-rod with the shaft of the

controller for operation of the controller shaft by the
brake-rod.

564,638. Trolley Finder. Harrison Ogborn, Indian-

apolis, Ind. Application filed January 13, i8g6.

The feature of this invention is a rod supported by a

trolley arm in the plane of the trolley groove, and located

immediately behind the trolley wheel, with the upper end
of the rod just below the bottom of the groove at the top

of the wheel, the rod being incased in the tube; a rope
passes downward through the case or tube, and is attached
to a lug at the bottom of the rod; a pulley and spring are
inclosed in the case, which withdraws the rod after it has
been projected upward while in use.

NO. 564,584.

564,642. Igniting Device for Gas Engines. Andrew J.

Pierce, Racine, Wis. Application filed May 27,

1893-

.\ flexible electrode and a rigid electrode are provided in
the igniting chamber, the latter consisting of a rigid, flat

metallic plate arranged in line with and obliquely to the
flexible electrode.

564,652. Paste-carrying Plate for Electric Accumu-
lators. Friedrich W. Schneider.Triberg, Germany.
Application filed May 2, 1S96.

The invention consists of parallel bars, the sides of
which are perpendicular to the faces of the plate, and are
connected each to the next by bridges oblique to the sur-

faces of the plate, the bridges having respectively on their

upper and lower faces parts perpendicular to the face of
the plate, and placed at the corners where the bridges con-
nect with the bars.

564,679. Back Connection for Switchboards. Alexan-
der J. Wurts, Pittsburg, Pa. Application filed No-
vember 7, 1895.

A plurality of connecting devices for switchboard back
terminal studs, having base or body portions in alignment
in one plane and conductor sockets located in a plane at

right angles thereto.

564,683, Electric Railway Signal. William Daves,
Jersey City, N. J. Application filed April 22, 1896.

A relay in the track circuit is arranged to be cut out by
me presence of a train on the rails within the circuit; a
motor circuit is closed and opened at the relay, and has
contacts interposed therein ; an automatic time-circuit
mechanism breaks the interposed contacts, and an elec-
trically controlled connection locks and releases the time-
circuit mechanism.

564.702. Alternating Current Generator. Benjamin
G. Lamme. Pittsburg, Pa. Application filed April

30. 1894.

A Jield magnet and an armature having two more poles
than the Jield magnet, and a clo.sed coil carried by the arm-
ature.

564.703, Alternating Current Generator. Benjamin
G. Lamme, Pittsburg, Pa. Application filed June
30, 1894,

A radial pole armature having one more pole than tlie

Held magnet of the generaloi.

Issued July 28, i8g6.

564,717. Electrical Soap. Herbert E. Rider, New
York, N. Y. Application filed October 8. 1895.

As an article of manufacture a piece of soap with the
electrodes of an electric battery placed therein, the soap
being provided with an opening through which water may
have access to the electrodes of the battery.

564,723. Incandescent Electric Lamp Fitting. Eugene
F. A. Soleau, Paris, France. Application filed

March 19, 1896. Patented in France August 3,

1893; in Belgium February 5, 1894; in England
February 8. 1894, and in Germany February 14,

1894.

NO. 564,629.

The holder described for incandescent lamps comprises
an annularly grooved insulating piece and central spring-
pressed contact, a curved spring located in the annular
groove, a conductor in the groove, and means for engaging
an incandescent lamp socket with the insulating piece and
spring, thereby clamping the conductor between the spring
and the insulating piece.

564,743. Dynamo-electric Machine and Electric Motor.
William B. Elliott and John W. Eskholme, West-
field, N. J. Application filed August 26, 1S95.
The combination in a dynamo-electric machine or elec-

tric motor, with two pairs of rotating concentric rings, of
spring contacts joining corresponding rings of the two
pairs.

564.745. Telephone System. Claude C. Gould, Phila-
delphia, Pa. Application filed July 5, 1895.
An electro-magnet having an armature, a catch or pawl

engaging with the switch plunger, and a locking slide oper-
ated by tne armatureof the electro-magnet and interlocking
directly with the catch or pawl.

564.746. Annunciator. Claude C. Gould, Bu£Ea,lo, N. Y.
Application filed September 28, 1S91.

One claim follows: In an annunciator the combination
with a horizontal tube forming the frame of the annunci-
ator, of a plunger or follower sliding in said tube and carry-
ing a contact, a signal button connected with said plunger
and arranged to project beyond the front end of said tube
when the plunger is moved outward.

564.757- Cut-out for Arc Lamps. Austin H. Lucas,
Pittsburg, Pa. Application filed April 4, 1896.
Two movable terminals are formed of conducting mate-

rial, and adapted to be connected to the conductors of a
feed circuit ; a stationary metal contact plate is arranged in
the path of movement of the terminals, and two terminals
are formed of conducting material connected to the lamp,
and adapted when the lamp is raised to shift the conductor
terminals from the contact plate.

^
^
^
S

NO. 564,652.

564.771. Electric Arc Lamp. William C. Armstrong,

New York, N. Y. Application filed August 29,

1895.

This lamp is provided with a globe and a sliding cover
connected to the globe by chains and pulleys, whereby the

cover is pulled up as the globe is pulled down.

564.772. Electric Arc Lamp. William C. Armstrong,

New York, N. Y. Application filed August 29,

1895-

Abase supports the works, and a cover which incloses

them is closed at its lower end by the base, and is free to

slide up and down the chimney.

564,792. Electric Metal-working Apparatus. Hermann
Lemp, Lynn, Mass. Application filed November
25, 1892.

Jn an electric metal-working apparatus the conibiiiaticn

is claimed with clamps or supports for the work, of a
transformer, and means for freelj' moving the terminals
thereof into and out of electrical circuit with the work.

564,811. Secondary Electric Clock. Jasper H. Wil-
son, Rockwood, Tenn. Application filed January
g, 1S96.

Shelves are arranged within the casing, a dial indicating
minutes in the front of the casing, and another indicating
hours below the first. An electric motor is mounted on the
upper shelf in the casing, a rotary shaft on the next lower
shelf and carrying a minute hand, a toothed wheel on the
shaft, a push-bar engaging with the wheel and operated by
the motor, a cam on the shaft, a lever operated by the cam.
means for operating the hour-indicator from the shaft, and
an electric circuit comprising a battery within the casing.

564.858. Electric Metal Separator. Harvey H. Whit-
acre and Andrew C. Wolfe, Wellsville, Ohio. Ap-
plication filed November 8, 1895.

One claim is given : The combination of a pipe, a valve
sliding in said pipe and having a stem which projects with-
out the casing for manually operating the same, and mag-
nets upon said pipe having pole-pieces projecting within
the same, and adapted to electrically operate the valve.

564.859. Electric Metal Separator. Harvey H. Whit-
acre and Andrew C. Wolfe, Wellsville, Ohio. Ap-
plication filed November 8, 1895.

A metal-separating receptacle is provided with a series
of magnets, the poles of which project through the sides
thereof, and incline toward one end of the receptacle at op-
positely different angles, a valve and magnets having poles
projecting into the receptacle and bent toward the valve to
attract the same.

'r
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NO. 564,907.

564. S61. Electric Rack Locomotive. David L. Barnes,
Chicago, 111. Application filed March 19, i8g6.

A motoi is provided, having a frame supported by the
axle, and also liaving a bearing on the frame of the locomo-
tive, and gearing between the armature shaft of the motor
and the axle, one of the elements of the gearing being the
rack shaft.

564,907. Electric Arc Lamp. Barton B. Ward, New
York. N. Y- Application filed February 15, 1893.

A circuit breaker and closer is actuated mechanically by
the feeding mechanism and placed in the circuit of the
feed-regulating derived circuit coil, the circuit breaker and
closer being adjusted to normally maintain the circuit but
to break it when the arc lengthens or the lamp goes out of
action.

564,944. Electric Transformer. Frank L. Sessions,

Fort Wayne, Ind. Application filed September 28,

1895.

A lamina for transformer cores is composed of three or
more like sheet-metal punchings, having inwardly extend-
ing tongues arranged at equal angles with each other, and
peripheral portions projecting unequal distances from the
opposite sides of the outer ends of the tongues, and
adapted to unitedly form an annular or polygonal peri-
pheral ring, the mterfitting ends of the several tongues be-
ing each made of greater length on one side of its axis than
the other.

564,951. Electric Current Regulator and Distributer.

Arthur H. Washburn, Brockton, Mass. Applica-
tion filed May 22, 1S96.

A series of insulated resistance bars is connected each
with a resistance box; a conductor bar is connected to the
line and located at right angles to the resistance bars, and
adapted to be electrically connected with any of the resist-

ance bars by a switch, the switch and a series of bars, also
at right angles to the resistance bars, being electrically con-
nected to the lamps, each having a switch adapted to elec-
trically connect with the resistance bars, a generator and
an electric circuit.
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Novel Features of the Niagara Falls
Lighting Plant.

By Orrin E. Dunlap.

It is doubtful if another electric light station in this

country possesses the novel features found in the plant

of the Buffalo & Niagara Falls Electric Light & Power
company of Niagara Falls. N. Y. This name is apt to

mislead some people into the belief that the company
has to do with the lighting of the city of Buffalo, but

the fact is that Buffalo capitalists are interested in the

plant and they have tacked on the name of their city

to that of the name of their company, while their fran-

chise gives them rights in Erie and Niagara counties.

24 by 48, and one 12 by 12 John T. Noyes engine of 100
horse power. Two smokestacks rise from the boiler

house, the illustration (Fig. 1} showing but one, as the

other is in direct line with it.

In the dynamo room (Figs. 2 and 3) the engines are

located on the west side and the two 300 horse power
Westinghouse motors and a 4,000 light Westinghouse
alternator are on the south side. This room also contains

four 100 light Brush 5,000 volt machines, one 60 light

Brush machine and an additional switchboard for the

city circuits. An excellent view of the 100 lighter is

shown in Fig. 4.

These Brush machines are all new, having but re-

cently been installed. The addition of these machines.

No. 7

quite a few square miles. Two incandescent and four

arc circuits are operated.

The two-phase alternating current, which the com-
pany purchases from the Niagara Falls Power company,
is conducted to the electric light station by means of

four cables, each about one inch in diameter, laid in a

tile conduit about eight feet underground. Three man-
holes are placed along the course of this conduit on Buf-

falo avenue, and there are also other manholes on the

company's lands. As it extends along Buffalo avenue

the conduit is composed of several three-inch tile, to pro-

vide for other cables as the future may demand, but on

the company's land the conduit is formed of one-eighth

inch tile, in which the cables are laid. These cables

AND 3

The especially novel feature of this

plant is found in the fact that the

controlling company buys current as

well as sells it. This is so because

it purchases electric power from

the Niagara Falls Power company

for the operation of the plant and

also for distribution to customers.

This arrangement is made espe-

cially advantageous because the

electric light station in question is

located back from Buffalo avenue,

almost opposite the power house of

the Niagara Falls Power company.

It was in October, 1S93. that the

Brush Electric Light & Power com-

pany was succeeded by the Buffalo & Niagara Falls

Electric Light & Power company, the plant then being

located on the lands of the Niagara Falls Hydraulic

Power & Manufacturing company. In March, 1S92,

the two former villages of Niagara Falls and Sus-

pension Bridge had been merged into one corporation

—the city of Niagara Falls—and the new company

prepared to give a service such as befitted the Power

City of the world. The present fine station was erected

in the summer of 1S94. This was operated by steam

until March 22. 1896. when current was first taken from

the Niagara Falls Power company. In all about 600

horse power is so purchased.

The size of the station at the foundation is 95 feet

long and 62 feet wide. It is of brick, one story high,

with steel truss roof. The dynamo room is 60 by 60

feet, and besides this there is a boiler house, office quar-

ters, oil room, machine shop and store rooms. The

steam plant of the station consists of two boilers of 175

horse power each, one 350 horse power Corliss engine

NOVEL FEATURES OF THE NIAGARA FALLS LIGHTING PLAN
AND INTERIOR VIEWS OF STATION.

together with the Westinghouse motors, places the

equipment of the station on a modern basis. These

Brush machines are of the open coil variety, built on the

general lines of the old type designed by Mr. Brush in

1877 and 1S78. However, instead of being two-pole,

these later machines are four-pole, having 24 bobbins

on the armature, which is connected in a manner per-

mitting the use of two brushes instead of four to a ring.

The machine has 12 shaft wires, four bobbins being con-

nected in series to two segments. The commutator is

composed of three rings, each ring having eight seg-

ments. The commutator body is of iron, surrounded

by insulating material covered with mica. Thus it is

impossible for any portion of the commutator to become

charred unless the mica is destroyed. The body of the

armature is built up on a solid cast ring. The field

spools are eight in number and placed over the steel

magnets in the ordinary manner. The tile has been

laid for underground connections between the machines

and the switchboard. The field of distribution covers

-EXTERIOR

enter the lighting station on the east

side and immediately after passing the

wall are brought to the surface and ex-

tend up the wall, across the ceiling

through a second wall into the dynamo
room

, where they descend to the

switchboard, as seen in Fig. 5. This
swilchboard has recording meters for

(he kilowatt hours, and is in direct

connection with the power house of

the Niagara Falls Power company. It

controls the current supplied to the 300

hor.se power motors in use in this sta-

tion, one of which is shown in position in

Fig. 6. They were made by the West-

inghouse Electric &. Manufacturing

company of Pittsburg, which also built the large gener-

ators for the Niagara Falls Power company that supply

the current. The motors are of the self-starting induc-

tion type, designed to operate at a speed of 500 revolu-

tions per minute when supplied with current of 3.000

alternations per minute and 2,000 volts pressure. In

Fig, 7 is presented a view of the primary, which is the

revolving element in these machines. The core is 36

inches in diameter and 14 inches long inside the end
plates. It is built of laminated steel; each disk is

punched with 120 slots around its periphery, and these

disks, when superimposed one upon another, form longi-

tudinal grooves into which the conductors are placed.

As will be seen by the illustration, the core contains five

ventilating ducts, three-eighths inch wide. The con-

ductors consist of machine-wound coils, separately insu-

lated with fuller-boards and mica. The winding is tapped

at suitable points and the leads pass through the shafts

to the rings, which receive the current from the brushes.

In Fig. 8 is illustrated the stationary secondary,
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which is also built up of slotted steel disks. Each slot

contains one rectangular copper conductor, and all the

conductors are secured to an iron ring on each side of

the machine. Outside the iron rings are two copper

rings, each carrying 82 small copper brushes, one for

each conductor. The copper rings are rotated so as to

either connect or disconnect the brushes and the con-

ductors. The machine is started as follows: The cop-

per brushes mentioned being disconnected from the

conductors in the secondary, the switch through which

current is supplied to the collector rings is closed and

the motor starts. As soon as a fair speed is attained

one side of the secondary is short-circuited through the

copper ring by connecting the copper brushes with the

secondary conductors. This is accomplished by means

of a ratchet movement and the handle shown in the il-

lustration. Then the other side of the secondary is

short-circuited in the same manner. The object of the

short-circuiting device is to limit the flow of current

when starting. The iron ring, being of comparatively

high resistance, prevents the induction o£ very large

currents in the secondary, which, when the primary is

at rest, acts precisely as the secondary of a transformer,

and therefore if the secondary conductors were short-

circuited by the copper rings when the switch was

thrown in. the primary current would be excessive.

It will readily be seen that these motors are one of

the novel features of the Niagara Falls lighting station,

and each day they are admired by visitors.

Besides the alternating current used for the big mo-

tors, the Buffalo & Niagara Falls Electric Light &
Power company buys direct current from the Niagara

Falls Power company. This is explained by the fact

that the first-named company is the distributing agent

of the last-named company and controls the distribution

of tunnel power beyond the limits of the Power com-

pany's lands in and about Niagara Falls. The direct

current so bought is sold for operating motors in ma-

chine shops, planing mills, bicycle repair shops, run-

ning fans in hotels, ice cream establishments and other

uses.

The officers of the Buffalo & Niagara Falls Electric

Light & Power company are: George Urban, Jr., presi-

dent; Walter P. Home, vice-president; Edward Michael,

secretary; Henry Koons, treasurer, while J, P. Chapin

is the efficient superintendent and manager who is build-

ing the station up to be a model of its kind.

The Rights of Electrical Companies.'
Bv W, Clyde Jones.

A few decades ago electricity was a laboratory force

and electrical devices were toys not designed for serious

use. To day electricity has pervaded every industry.

and millions of dollars are invested in electrical opera-

tions. While inventors and engineers have busied them-

selves in expanding the application and the utility of the

force, the bench and bar have been busy in endeavoring

to adjust the world to the new life which electricity has
introduced. For every individual born into the world

society must adjust itself, and feel the effect of his pres-

ence just as the earth vibrates and planets swerve from
their courses when an apple falls to the earth. Just so

the birth into the world of every new device introduces

a new set of conditions which conflict with or modify ex-

isting conditions and necessitates the application of the

adjusting haad to bring the new into harmony with the

old by the modification of one or both. The introduc-

tion of electrical apparatus has been so rapid that more
or less confusion and conflict of opinion have accompa-
nied the attempts to solve the legal problems arising; but

while the decisions of the courts have been at variance,

a general tendency may be traced through the opinions

which points to a possible future concord.

Outside of the telegraph, electricity has been an ele-

ment of industry for but little over 20 years, yet so many
have been the questions raised that already half a dozen
text-books have been written on purely electrical subjects,

while four large volumes contain the decisions upon
strictly electrical subjects, not including litigation upon
electrical patents, which would fill several times as many
volumes.

It is the design of the present paper to outline the

course of judicial decision in a manner to be of service as

general knowledge to business men and engineers engaged
in electrical pursuits. The subject will be discussed un-

der three principal heads: (i) The relation of the electrical

industry to the governing power upon which it depends
for the exercise of the essential franchise for the use of

the streets and highways; (2) the relation to private per-

sons and abutting property owners; and (3) the relations

between various companies, electrical and otherwise,

which conflict in the exercise of their franchises.

There are few electrical pursuits which do not require

for their proper exercise the enjoyment of a public fran-

chise, as the right to use the public streets or highways
for the placing of their wires and conductors. The obtain-

ment and enjoymtnt of such a franchise bring the elec-

trical company into contact with the governing power of

I. Kead before the Nortliwcsterii lilcclrical associiition, Mari-
netic, WiH.. July 15. 1896.

the community. Wires placed on the public ways with-
out the consent of the governing power may be removed
as a- nuisance. Authority from the proper power must
be secured, although the use may be a proper street use.

All power for the granting of franchises lies primarily in

the state, subject to the restrictions of the Federal con-
stitution and lawful statutes of the United States. To
the extent not restricted by the state constitution, also,

the Legislature has the power to grant the use of the
street for a special purpose. The grants -are usually
made subject to control by the municipal authority as to

the manner in which the franchise is to be exercised, as.

for instance, the streets upon which the franchise shall

lie, the nature of the construction, and the like. In
some cases the Legislature delegates to the municipality
the authority to grant as well as control the use of the

public way for the special purpose.

But though the government may permit the company
to exercise a franchise, the franchise cannot bs exercised
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in derogation of the rights of others without due com-
pensation therefor, and this brings into consideration the
much vexed question of the relation of the company to

the abutting property owner.
Two theories exist as to the relation of the abutting

property owner to the street. In some instances an
easement or right of passage has been granted to the
public while the ownership of the fee to the land over
which the street extends remains in the abutting prop-
erty owner, the property owners on each side of the

street owning to the middle of the street. In other
cases the fee to the land over which the street passes re-

mains in the public and the property owner acquires the
property with the privileges of the street as to right of

access and egress, light, air and comfort. This differ-

gress and egress, light, air and comfort, any special uses
which materially affect these rights being additional
burdens requiring compensation to the property owner,
while special uses not materially affecting these rights'

are proper uses without compensation.
This modern view relieves the inquiry of the legal

subtleties and reduces the inquiry to a simple question
of fact as to whether the new use does or does not affect

the enjoyment of the street by the property owner, and,
if so, to what extent? To fully comprehend the nature
of the special uses which the electrical industry imposes
on the streets, a study of the evolution of the street will

be of assistance.

From time immemorial, since men first felt the advan-
tage and the necessity of living together in communi-
ties, public ways have existed. Individuals have appro-
priated parcels of the soil upon which have stood tem-
porarily or permanently the wigwam, the hut or the
house, while thoroughfares have b^en unconsciously or
designedly left to permit passage to and from the abodes.
Everyone has had the right to pass over the highway in

the conduct of his business or pleasure. Not only could
he pass over the highway himself, but he could carry
his bundles and the other accessories of his life with
him. The first servitude upon the street or way was
the simple right of passage, and with this little conflict

could arise between passing individuals, as each could
easily exercise his right without interfering with the
rights of others. When, however, the way came to be
used for semi-commercial purposes and men began to

carry their burdens of game or product on their backs,
a new servitude was introduced, for the unburdened
man must surrender the right of way to the man carry-
ing a burden. The law of custom thus gave to the bur-
den-carrying man the right of way, and introduced a
new servitude on the street, and as this new use did not
injure the abutting property owner, but was rather
essential to his proper enjoyment of the street, the prop-
erty owner acquiesced in this new burden.
The next servitude upon the highway arose when

horses and other pack animals were introduced for con-
veying individuals and for commercial purposes. The
pedestrian, being the weaker, must give way to this new
and special use of the street, and the pack animal ac-
quired the right of way.

This new use being in accordance with the rights of
abutting property owners they made no objection to

this new burden imposed upon the str^eets. Subse-
quently, the pack animal became inadequate for the ad-
vanced needs of mankind and the sled and wheeled
vehicle came into use, acquiring a right of way over
pedestrians and pack animals, and establishing a
new servitude which came to be a proper use of the
street. Conflict between passing vehicles led to the
custom whereby passing vehicles swerved to the right.

FIG. 4. NOVEL FEATURES OF THE NIAGARA FALLS LIGHTING PLANT.—NEW lOO LIGHT BRUSH MACHINE.

ence in view as to the relation of the property owner to

the street has resulted in different conclusions by the

courts as to whether a certain special use does or does
not impose a new burden on the street such that the

abutting property owner is entitled to compensation.
Where the ownership of the land on which the street

lies is in the public a special use of the street has been
held to be a proper use not imposing a new burden,

while the same use has been held to impose a new bur-

den where the ownership of the land to the middle of

the street is in the abutting property owner. This dis-

tinction, however, as to the different relations of the

abutting property owner to the street has of late years

been losing force, and the weight of authority of courts

and text-boolc writers tends toward the obliteration of

this distinction and toward the consideration of the sub-

ject solely with reference to the rights of the abutting

properly owner to the enjoyment of the street for in-

and conflict between the vehicles and pedestrians led
to the setting apart of the middle of the street for ve-

hicles and draft animals, and the use of the sides of the
street for pedestrians. Furthermore the employment
of wheeled vehicles necessitated a smooth and even
road, and a new burden was imposed upon the abutting
property owner in keeping the highway in repair. Like-
wise the necessities of pedestrian travel imposed a bur-
den upon the property owner in keeping the sidewalk
in repair. Thus, by degrees, the street has assumed its

present condition.

As civilization advanced the spheres of action of

men widened and it became necessary to provide means
for transporting passengers over considerable distances
along a defmite route, stage coaches and omnibus
lines appear, which acquire a right of way over other
vehicles, due to the high speed at which they must be
run or due to the cumbersomeness of the vehicles. The
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necessity of transportation along defined routes within
the city led to the grant of exclusive franchises for the
running of 'bus lines between certain points or along
certain streets or highways. This is perhaps the first

appearance of the franchise in the operation of street

transportation companies. This movement along es-

tablished lines led to the adoption of the plank road, so

prevalent several decades ago, which was prepared to

facilitate the travel of the heavy vehicles, having a fixed

path of travel. The next logical step was the laying of

rails for the travel of the wheels of the vehicle, thus in-

troducing a new servitude and rendering this portion of

the roadway more or less incapable for use by other ve-

hicles, or making such use subsidiary, when possible.

In addition, the abutting property owner was affected

by the increased noise and comraDtioa, and his ingress

and egress were to a degree afiected. The courts have
generally held, however, that the horse railway is a

proper use of the street for the original purpose of

transportation and does not impose a new burden neces-

sitating compensation to abutting property owners.
With the ad\'ance of civilization it was proposed to

dispense with the horse and substitute some other form
of motive power. Modeling after the steam railway,

steam motors were the first introduced, but the puffing

of the engines and other accompanying noises frightened

horses and otherwise interfered with the proper use of

the street to such an extent as to render the use of the

street for steam street railways practically an exclusive

use. prohibiting the other and ordioary uses. Courts

have generally held, therefore, that steam street rail-

ways for passenger or commercial transportation are not

proper uses of the street. In addition to the noises, the

tracks required have been of such form as to prevent the

u-if* nf the right of way by ordinary vehicles.

While steam motors on the train have not been to any
great ext nt ii-^ed for urban transportation, the central-

FIG. 7. NOVEL FEATURES OF THE NIAGARA FALLS LIGHT-
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ized steam plant in the form of the cable system has

been extensively used. This necessitates the laying of

a conduit in the road, and the provision of a narrow

slot which prevents the full and complete use of that

part of the roadway between the rails, particularly by

single horse conveyances, while oftentimes catching the

shoes of horses and causing accident. Furthermore,

more or less noise is produced by the travel of the cable,

causing discomfort to adjoining property owners. The
courts, however, have mostly held this to be a proper

use of the street, imposing no new burden.

Historically the electric railway is the successor of the

cable road. In the form in which it has been generally

introduced, the electric railway lequires for its operation,

in addition to the track of the horse railway, certain

poles placed at the curb or in the middle of the street,

and conductors and trolley wires strung thereon.

Whether or not these poles and wires introduce a new
servitude has been a hard fought battle, resulting in a

decision in the affirmative in some of the states and in a

decision in the negative in other states. The most ap-

proved tendency, however, is toward the view that the

electric street railway with its auxiliaries of poles and

wires does not impose an additional burden upon the

street for which the abutting properly owner inust be

compensated.
With the growth of cities, and the removal of resi-

dence districts to a distance from the business center,

has appeared the elevated road, operated originally by

steara locomotives and lately to. an increasing extent by

electricity.

The elevated road requires a superstructure which ob-

structs the streets to a considerable extent, affects the

right of ingress and egress, darkens the street, and in

many ways affects materially the owner of the abutting

property and his enjoyment of the street. The courts

have held that the elevated road is such a special use of

the street as introduces anew servitude and that abut-

ting property holders are entitled to compensation.

The uses of the street thus far discussed are such as

pertain to transportation along the street, to the direct

passage of individuals and commerce or the vehicles for

carrying the same Whether the streets could be used

for purposes other than those of transportation was a

question that arose as soon as the advance of humanity

demanded sanitary cities. The street seemed the natural

location for sewers to drain abutting property, and thus

arose the question whether a man must submit without

compensation to the placing of a large sewer in front of

his premises, not alone for draining his own property

but also that of other parties along the street. The use

of ;he streets for sewerage purposes was deemed a public

necessity and became a proper street use. imposing no

new burden requiring compensation.

Water pipes were next laid in the streets for supply-

ing private individuals and for supplying hydrants for

fire purposes. This was a new use beyond the original

object of the street for transportation purposes, but
since the water mains were used for a public purpose,
that of supplying water for fire purposes, the placing of

the mains in the street was held to be a proper use,

even though the mains were used incidentally for sup-
plying private consumers. , :

-

When gas for lighting purposes was iatroduced the
same questions arose; and as the gas mains were used

FIG. S. NOVEL FEATURES OF THE NIAGARA FALLS LIGHT-
ING PLANT,—SECONDARY OF 3OO HORSE POWER

TWO-PHASE MOTOR.

for supplying gas to street lamps, this was declared to

be a public use, such that it rendered the employment
of the street for the gas mains a proper use. notwith-
standing the mains were also used for private lighting.

When electricity was introduced for lighting pur-

poses the same objections were raised, though with

added force, since the poles and lines employed were
more objectionable than the buried gas and water
pipes. As the same conductors were also employed for

supplying current to street lamps, it was argued that

this was a public necessity, and therefore a proper use

of the street. Where the plant is owned by the munici-
pality the placing of the poles and wires in the street

has been held to be a proper use, imposing no new
burden. Where the plant is owned by private parties,

though used for street lighting, some courts have held

the use of the streets to be a proper use, while others

have held to the contrary. Where private plants have
been used for private lighting only, there has also

street. It is argued that the telegraph is not a use of the
street for its original purpose of transportation, and
therefore introduces a new burden. On the other hand,
it is argued that the use of the streets for the carrying
of the mails and the carrying of messages is one of the
contemplated uses, and as the telegraph serves the same
purpose, thus relieving the street to that extent, the tel-

egraph is a proper street use. The weight of authority
is in favor of the view that the telegraph is without the
scope of the proper uses of, the street, and is such a spe-
cial use that the abutting property owners are entitled
to compensation for the new servitude.
The telephone has also called the streets into service

for its pole lines and has been attacked on the sarae
grounds as the telegraph, since the telephone is but one
form of telegraph. The argument may be made with
more force, however, that the telephone assists in the
use of the street for transportation purposes, since the
many telephone conversations relieve the streets of the
passage of the individuals who would otherwise have to

meet in order to hold the conversations. The tendency
of decisions is nevertheless toward the view that the tel-

ephone imposes a new burden on the street for which
the property owner is entitled to compensation.

Considering the conflicts which arose in the operation
of electrical franchises, the first disagreement arose be-
tween the telephone companies and the electric light

companies. The variations of the currents used for

electric lighting induced currents on the telephone lines

where the lines ran parallel, thus introducing disturb-

ances on the telephone lines, materially impairing the
operation of the telephone system. This disturbance
led to suits by the telephone companies against the elec-

tric light companies. As the icdactive effect could be
prevented to a sufficient degree to permit operativeness
by separating the conductors of the two systems to a
proper distance, this conflict was settled by regulations
preventing the electric lighting companies from placing
their wires within the disturbing inductive distance of

the telephone wires, while on the other hand the tele-

phone companies could not complain if they placed their

new lines within the defined distance of the electric

lighting lines already constructed.

A more serious controversy, however, arose between
the telephone and the electric railway, Most of the
telephone lines had ground returns, thus employing the

earth as a part of the electrical circuit. The electric

railway likewise employed the earth as a part of theTir-

cuit, and the earth at different points along the electric

railway was thus charged to a considerable difference of

potential, such that telephone lines grounded in the

vicinity of these points were traversed by currents which
rang the bells, operated the apparatus and otherwise
disturbed the system. At the sarae time trouble was
experienced by the inductive action of the electric rail-

way currents upon the telephone lines. The telephone
companies brought suit against the electric railway com-
panies to enjoin the use of the earth as a part of the

electric circuit of the railway. It was claimed that the

electric railway could be operated by storage batteries or

by the double trqjley system without employing the

earth as a conductor. On the other hand, it was argued
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been a division of opinion. The tendency of decision,

however, is toward the view that the use of the street

for electric light wires is a proper use of the street, not

imposing a new burden on the street such that abutting

property owners must be compensated.

In the early use of the telegraph the pole lines were run

along railway rights of way, and as the telephone and

electric light wires were not present in the cities to co-

act with the telegraph in burdening the streets with an

over-abundance of wires, few questions arose between the

companies and property owners. With the extensive use

of pole iines the question has arisen as to whether the

telegraph lines are a proper uncompensable use of the

by the electric railway companies that the storage bat-

tery as a means of propulsion had proven unsatisfactory

and uncommercial, and that the double trolley system

existed only in theory and had not been practically and
successfully used, and that the single trolley system

with the use of the rails and ground as a portion of the

circuit was the only practicable means of propulsion

available.

Again, it was pointed out that the telephone compa-
nies could avoid the disturbance from vagrant or ground

current by substituting a common wire return instead of

using the earth, and that trouble from vagrant currents

as well as inductive disturbances could be avoided by
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the use of completely metallic circuits, employing both

a metallic outgoing and metallic return wire situated at

the same inductive distance from the disturbing con-

ductor, whereby opposing and neutralizing currents are

induced in the telephone lines and all disturbances thus

avoided. Furthermore, it was pointed out that the

electric railway was a use of the street for the original

purpose of transportation, while the telephone is a use

not contemplated in the original purpose of the street,

and therefore subsidiary to the use by the electric rail-

way. While there has been some conflict in the de-

cisions, the prevailing opinion is that since the telephone

company can prevent the disturbances by the adoption

of the metallic circuit, and since no one can have an ex-

clusive monopoly in the use of the earth as a conductor.

and as the double trolley system is not at the present

stage thoroughly practicable for general use, the tele-

phone company should change to the metallic circuit.

The advantages in the use of the metallic circuit for tele-

phone purposes are coming to be more appreciated, par-

ticularly in large cities where the service is improved
more than in proportion to the increased outlay, and
this decision against the telephone companies is not felt

as a hardship. Furthermore, the extension of the long-

distance telephone system, with its metallic circuit

which will connect with none but local exchanges hav-

ing metallic circuits, emphasizes the desirability of me-
tallic circuits.

It is a well established doctrine that everyone should
so use his own as not to interfere with the rights of

others, and it would therefore seem to be the duty of the
electric railway companies to so operate their systems as
not to interfere with mains laid in the street, and, if the
use of the ground circuit is essential, to devise some
means to prevent deleterious action upon the pipes. A
number of methods have been proposed which are
claimed to prevent the destruction of the pipes, and if

this be the fact, the question arises whether the courts

will not hold the electric railway companies responsible
for damages done to the mains when it is within their

power to prevent such damage by the employment of

available means.

Improvements in Arc Lamps.
The experts in the lamp department of the General

Electric company have been devoting themselves almost

exclusively of late to the improvement of the standard

double-carbon arc lamps manufactured by that company,

and they have made some important changes as a result

of their experiments and tests. The conclusions reached

after a careful examination of the entire subject are ap-

pended:

The best arc lamp, it is conceded, is that which gives

IMPROVEMENTS

The next serious conflict arises between the electric

railways and water and gas mains. The earth currents
of the electric railways leave the rails in seeking a more
direct route to return to the power station, and, choos-
ing the path of least resistance, travel along the water
and gas mains when they lie in the vicinity. As the

current leaves the metallic mains, an electrolytic action

results, the metal and the earth being the poles of the

cell, while the moisture of the earth holding in solution

certain chemicals forms the electrolyte. The result is

the decomposition of the metallic pipes, resulting in the

eventual destruction of the pipes. Suits have been
brought against the electric railway companies for

damages done to the mains, but as yet no decisions of

the ultimate courts have been reached. It is argued by
the owners of these mains that the electric railway com-
pany must use its own in a manner not to interfere with
the rights of others, and if the use of the ground as a
part of the electric circuit results in the destruction of

the mains, provision must be made to prevent such de-

struction, or the use of the earth must be abandoned.
Furthermore, it is argued that the use of the street for

water and gas mains is a recognized proper use of the

streets, and, as in most cases the franchise for the plac-

ing of the mains was acquired prior to the grant of the

franchise to the electric railway, the use for the placing

of mains is a prior use, and takes precedence over the

use for electric railway purposes.
On the other hand, it is argued that the use of the

street for electric railway purposes is within the original

purpose of the street, that of transportation, while the

use of the street for mains is without the scope of the
original purpose of the street, and therefore secondary
to the primary uses of the street, of which the electric

railway is one,

IN ARC LAMPS.

the mo.=t and steadiest light at the least cost. The items

whose sum make up the cost of a lamp are:

First—The original investment and the interest.

Second—The cost of current.

Third—The cost of carbons

Fourth—The cost of trimming.

Fifth—The cost of inspection and repairs.

Assuming, then, that all series arc lamps on the mar-

ket give the same candle power for an equal current in

the arc, there are five varying quantities to consider in

judging what lamp to purchase and operate:

First—^The original cost of a lamp is not a large item,

and, as a lamp higher in price may be more efficient and

cheapen" to operate than one of less cost, the price should

not be the deciding feature.

Second—The cost of current for a lamp is not alone

for that which passes between the carbon points, but in-

cludes all consumed in the magnets, the wiring, or in

any part of the mechanism. The greater the lamp losses,

the higher must the voltage be at the lamp terminals,

and the greater the horse power or kilowatt output of

the generator. The starting current, when a whole cir-

cuit of lamps is thrown on together, is a serious matter

with some lamps and stations, as it may be large enough

to cause an excessive load on the machine with resultant

stretching of belts, etc, or may make it almost impossi-

ble to start the whole series together.

Third—Carbons, while costing the same per inch for

different lamps, may not cost anywhere near the same
per candle power hour, the conditions of the feeding of

the lamp and the accuracy of adjustment causing wide

differences. A lamp that picks up quickly and feeds

accurately will show a marked advantage over a poorly

adjusted one A lamp which can be supplied with the

ordinary sizes and lengths of commercial carbons will

prove cheaper in the end than one requiring special

shapes and sizes.

Fourth—A large item in the cost of series arc lighting

is often found in the expense of trimming. The time

required to remove old carbons and insert new ones, to

clean the globe, etc., varies widely with different makes
of lamps. The ease of trimming also affects the third

item of expense, as trimmers will not use especial care

in saving carbons when the shapes are different at top

and bottom, but will throw away long stubs that might

otherwise have been used up profitably.

Fifth—The expense of keeping a lamp in good order

is large or small depending on the quality and design of

the frame and mechanism. A simple arrangement of

magnets and clutches, enclosed in a water-proof case and

with a frame which will not drop the globe, is the ideal

lamp, and the one which costs the least to keep in good

running order.

The breakage of globes might almost be included

under trimming expenses, as a majority of broken globes

can be charged to the trimmer dropping them, simply

because the frame and globe holder construction makes
it almost impossible tj avoid such accidents.

The questions of expense are, however, not the only

ones which affect the purchaser of arc lamps. The ap-

pearance of the lamp often exerts a considerable in-

fluence.

The external design of the lamp should harmonize

with the place where it is installed. For general street

use a plain frame is best in keeping with the poles,

brackets and line construction generally employed. It

is absurd to place highly ornamental lamps in situa-

tions where they can gather dust and dirt that will never

be wiped off. Neither is it practical to attempt to adopt

one ornamentation: to all places, no matter what the

character of the other decorations. An arc lamp should

be taken for what it is, and should not be distorted in

shape or lavishly carved and ornamented at a sacrifice

of efficiency to style. Many makers of lamps have

looked more to external than to internal character, and
have produced extra short, extra narrow, or other-

wise extraordinary lamps, whose chief merit is that

they are cheap in first cost, and hence not expensive to

tcrap.

There are probably in use at present nearly 400,000

arc lamps, and three-quarters of them certainly are of

the clutch type with smooth cylindrical carbon rods.

Illuminating companies are not wholly blind to their

own interests, and the preponderance of this type of

lamp indicates that tlieir preference is for the clutch

feed lamp. Whatever the theoretical disadvantages of

the clutch, it certainly works well in practice, and has

been in use long enough to outlive various rack, chain

and ribbon feed lamps which have been offered as im-

provements. When this lamp is properly constructed,

the trimming and adjustment are simple and easy, and
the heat losses in the lamp, wiring and mechanism are

small.

Clutch feed lamps seem to work in all weathers as

well as or better than more complicated types, and no

lamp should be exposed to all of the inclemency of the

weather without suitable hoods, protectors or covers.

The length of the clutch type lamp has sometimes

been urged as an objection, but when consideration is

taken of the advantages in operation over other types

and the fact that the majority are installed out of

doors, this objection loses its force, A double-carbon

standard lamp burns for 16 hours without retrimming,

and if a shorter lamp is needed, a double lamp to burn

eight hours is readily obtained. Most installations,

however, now combine arc and incandescent circuits,

and clutch arc lamps adopted for 100 or 150 hours run

on incandescent circuits can be had at a low price.

There are a lot of imaginary difficulties in clutch

lamps and a greater number of real troubles with other

types. There are good rack feed lamps, but they are

not adapted for series circuits.

Certain makers propose to do away with the sliding

contact on the carbon rods, but introduce worse fea-

tures in the way of flexible conducting cords or chains

which make the feed sluggish and unsteady,

The carbon rods themselves are denounced as need-

lessly long and entirely unnecessary, yet it is believed
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that no series lamp has been commerciall)' successful

-without them.

The needs of series lighting require that a lamp feed

shall respond instantly to any changes in current, and

only an extremely simple and free working feed can do

this.

Instead of trying new devices, the General Electric

company has devoted its attention to perfecting the orig-

inal clutch type lamp, and has recently introduced sev-

eral im^irovements in seri^ lamps of this type. These

improvements are shown in the accompanying illustra-

tions, and will be found of interest to all concerned in

series arc lighting.

These improved lamps operate on either 6.8 or 9.6 am-

pere circuits without change in adjustment. That is,

the same lamp may be used for 1,200 candle power or

2,000 candle power. This improvement is gained by a

special winding on the combination magnets, and an en-

tirely new "bridge contact" which is sensitive and positive

in action and free from destructive sparking. It makes

the lamp pick up instantly and does away with sputter-

ing and hissing carbons.

The feeding clutch will immediately attract the atten-

tion of lamp users. It is light, durable and may be adjusted

without removal from the lamp. This is done by means

of an 'adjusting screw easily reached by a screw-driver

and locked by a check nut.

The clutch tension spring is insulated and protected

with its great convenience, appeal at once to the prac-

tical trimmer.

No change in the size of carbons has been made, but

in the full length double lamp lower carbons may be

used, the extra length projecting through the lower car-

bon holder into the dust-cap, from which it is electrically

protected by suitable insulation. At the second trim-

ming, these carbons may be raised, and the stubs used

for the next run. The weight of the single-carbon lamp

is 25 pounds and of the double-carbon lamp 30 pounds.

In bringing out these improvements care has been

taken to make each new part interchangeable with the

corresponding part of the old lamps of the same make.

This is an excellent point, as it allows those who have

the earlier style of lamps to introduce into them such

of the improved parts as they desire instead of having to

abandon entire lamps for the sake of obtaining the im-

proved features of the new.

These lamps, which are manufactured by the General

Electric company, have been designated the improved

"M" and "K" respectively, and correspond to the for-

mer double and single-carbon lamps of the same com-

pany.

Mark Hanna's Private Electric Car.

Mark A. Hanna's private electric car is one of the

sights of Cleveland, and when in use is always pointed

out to visitors to the Forest City. While the car is known

MARK hanna's PRIVATE ELECTRIC CAR.

from annealing, which sometimes occurs in springs sub-

jected to the passage of current.

The combination magnets may be removed quickly

from the lamp by unscrewing a strap which forms a part

of the rocker frame. Other parts of the mechanism need

not be removed in the operation. All moving parts ex-

cept the carbon rods are nickel-plated. This gives a very

clean cut appearance to the interior of the lamp, and is

thorough protection from corrosion.

The lamp is made dust-proof by the enclosing cylin-

der, which has an internal shoulder fitting snugly against

the base plate. The side springs for holding the cylin-

der in place have been discarded.

The top of the lamp has been made waterproof by

tightly fitting chimney base.

The lower frame is adapted to an improved globe-

lowering device, and the shadows cast by the frame are

reduced materially.

The dust-pan has been done away with, and the dust-

cup takes its place at the lowest point of the globe-

holder. This catches all dust, and may be removed

readily from the lamp. It is much easier to keep lamps

clean with this device than ever before.

One of the greatest improvements in these lamps, and

one which will appeal strongly to the trimmer and to

the one who pays for broken globes is the globe-lower-

ing device. By means of this the globe is lowered with

the greatest ease to a point several inches lower than on

earlier styles of lamp, and is held securely in this posi-

tion while the lamp is being trimmed, In its normal

raised position it is held firmly in place by a simple

latch which cannot be lifted to release the globe until

the globe itself is raised slightly from underneath. This

insures a support from below at the time when the latch

is withdrawn and prevents the globes from being acci-

dentally dropped and broken.

' The simplicity and reliability of this device, together

pany, the Woodland Avenue Street Car company and the

St. Clair Street Car company. With the introduction of

electricity as a motive power for street cars these lines

were rapidly consolidated and equipped with motors, so

that to-day Mr, Hanna is the head of a consolidated line

of street cars extending from his own beautiful home,

Windemere, on the extreme western side of Cleveland,

to the Cleveland Driving Park association, 12 miles dis-

tant on the lake front to the east.

Through his exertions the fare on this entire line has

been reduced to five cents, with a transfer system to the

Woodland avenue line, running six or eight miles at a

right angle with the main line and intercepting it at the

public square.

as the directors' car of the Cleveland City Railway com-

pany, it has seldom been used by any person except Pres-

ident Hanna, according to the New York Herald, from

which the accompanying illustration is reproduced.

The exterior of the car is of a deep blue-black penciled

in silver, which gives it a rich but somewhat somber ef-

fect. The trucks are of Pullman make and the body of

the car was made in the Cleveland shops. If the exte-

rior, with its heavy blinds, looks somewhat funereal, the

interior is as cheerful as rich upholstering and bevelled

mirrors and electric lights can make it.

In summer the furniture comprises large, easy, white

wicker chairs, upholstered in blue plush, and in the win-

ter a darker set of chairs in leather replaces them.

The car is generally used by Mr. Hanna for theater

parties, and a special side track has been built at the

public square not far from the opera house, where it can

stand during the performances. Last week the car was

in constant use conveying friends of Mr. Hanna's family

to and from Windemere to the Cleveland Driving Park.

The car is of standard street car gauge, but has never

been used outside of Cleveland. There are more than a

hundred miles of street car tracks in Cleveland, and the

car Is often used for trolley parties by Mr. Hanna's

friends. It took Mr. Hanna and his friends last week

out to Forest Hill to call on John D. Rockefeller, when

the Cleveland Chamber of Commerce, through Mr. Han-

na's friend, Colonel Herrick, called to thank him for his

recent gift of a beautiful park to the city. Major McKin-

ley has frequently been a member of the trolley parties

given by Mr. Hanna and his family.

Early in the development of Cleveland's system of street

railways Mr. Hanna was drawn into that line of business.

When he began his operations in street railways it was

in the days of horse cars. With his father-in-law and a

few friends he bought up a controlling interest in several

lines, including the old West Side Street Railway com-

Bicycle Rider Killed by Lightning.

During the severe storm which visited Chicago on

August 6th, Walter Scott, a bicyclist, was instantly killed

by lightning while hurrying home on his wheel. The
fatality occurred near the corner of Calumet avenue

and Fiftieth street and was witnessed by several men who
had sought shelter from the storm in a neighboring door-

way. It seems that the lightning struck Mr, Scott on the

crown of his head while he was bending over the handle-

bars of his wheel, tearing his cap, shirt and coat to frag-

ments and severely burning his chest and abdomen. On
his cap Mr. Scott wore a silver badge of the Independent

Cycling club, of which he was a prominent member,

which disappeared entirely. A gold ring which he wore

was tarnished, but his silver watch was not at all affected.

Mr. Scott was buried in Oakwoods Cemetery on August

8th. About 40 of his late club comrades were present,

six of them acting as pallbearers. The fact that Mr.

Scott was soon to have been married to Miss Minnie

Scott of Battle Creek, Mich., was a particularly sad

feature of the unfortunate affair.

Many wheelmen have relied upon their rubber tires

for safety while astride of their steel machines during

electrical storms, thinking themselves well insulated

from the ground thereby. As in the case of young

Scott, however, the tires are usually covered with a film

of water from the rainfall, and the accident shows tliat

they are not to be relied upon as adequate protection

against the mighty electromotive force that bridges the

great air-gap of a lightniog stroke. The safest plan of

procedure for bicyclists as well as pedestrians during a

thunderstorm is to seek the shelter of some building with

doors and windows closed.

Trade with Central America.

Gustavo Niederlein, the consul of Costa Rica at Phil-

adelphia, is sending out a card requesting American

manufacturers to send two copies of their illustrated

catalogues to his office at 233 South Fourth street,

Philadelphia, with detailed information as to prices,

terms of credit and practice observed in packing and

shipping, to the end of increasing trade relations be-

tween the United States and Costa Rica. If catalogues

are printed in Spanish, so much the better. Mr. Neid-

erlein kindly offers to give special data on goods desired

or products offered in Costa Rica or any other informa-

tion. He will forward, if desired, special inquiries to

exporters and importers in Costa Rica, or he will bring

the American manufacturer or importer in direct com-

munication with the Costa Rican consumer or producer.

In relation to the packing of goods for export, it is

stated that fully three-quarters of the merchandise im-

ported into Guatemala pays duty upon its gross weight

or bulk, and in consequence there is a great advantage

to be gained by reducing the weight of the packing as

much as possible, inasmuch as for goods of a certain

value a difference of 10 or more kilograms (22 or more

pounds) would save S15, $20 and even in some cases as

much as S30. The problem consists in lessening not

only the dead weight of the outside covering, but also

that of the interior wrapping, E. Nicholas, in a recent

report, mentions the following process, which, in his

judgment, will make a light but sufficiently strong pack-

age; "Instead of using thick boards of i)^ inches for

the cases, this [process] is reducing the thickness one-

half, while at the same time a greater elasticity is ob-

tained by covering the cases in coarse sacking cloth and

filling the space between with a sufficient quantity of

oakum, or other similar substance, and strengthening

the four corners, the whole secured by iron hoops, like

cotton bales. By this means the shocks will be lessened

considerably, as well as the breakage or injury of the

contents, besides resulting in a great saving in custom

duties, wharfage and freight by rail."
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The Western Electrician's first special electric

light convention number (dated May 9th) contained

7,576 square inches of advertising. For the same week

the Electrical IVorld contained 7,326, the Electrical

Engineer 3.687 and the Electrical Reviezu 3,375

square inches of advertising.

The Western Electrician's advertising, therefore, ex-

ceeded that of the Electrical IVorld by :$50 inches,

that of the Engineer by 3,889 inches and that of the

Review by 4,S01 inches. It exceeded the combined

advertising of the Reviezu and Engineer by SI

4

inches.

The steady advancement of special convention adver-

tising in the Western Electrician can be shown by a

little table well worthy of attention:

Issue.
Number of
Advertising

Pages.

Total
Number of

Pages.

Square Inches
of Paid Ad-
, vertising

Matter.

March 3, 1894, . .

,

February 23, 1895,

May 9, 1896

40

72

56
68
83

4.M5
5.593
7.576

vigorous growth during the hard times. It is to be re-

membered, also, that, in computing the square inches

of adveTtising,' all announcements of the Western

Electrician or the Electrician Publishing company are

rigorously excluded, so that the result shows net, bona

fide, paid advertising. The figures show a growth of

2,000 square inches in a year. They are eloquent and

may be left to speak for themselves.

A NOVEL feature of the electric lighting service at

Niagara Falls is the practice adopted by the local com-

pany of purchasing current at wholesale and selling it at

retail. The details of the arrangement are explained by

Mr. Dunlap in an interesting article on the plant of the

ligHting company. The idea might be elaborated and

developed, but it is safe to say that there are few, if any,

points in this country outside of Niagara Falls where

such a project could be successfully conducted.

It is to be regretted that the managers of the Brook-

lyn trolley lines have thus far been unable to impress

upon their employes the necessity of operating motor

cars with care and intelligence. The daily papers re-

cord numerous accidents which appear to be due largely

to the carelessness of those in charge of motor cars. Ex-

perience in other cities proves conclusively that these

accidents must be the result of very poor management

on the part of the railway companies. Good mea,

properly instructed, are evidently needed on Brooklyn's

motor cars.

A RECENT accident on a street railway in Chicago di-

rects attention to one feature of steam railroad practice

that could be adopted with profit by street railway com-

panies. The rolling stock should be carefully inspected

and the wheels tested every day before starting the cars

out. If this were done frequent break-downs would be

unknown and much confusion and delay would be

avoided. In every street railway system a thorough in-

spection department should be established. Enough at-

tention is not given this subject at the present time, al-

though its importance is apparent upon a moment's re-

flection.

We commend to the careful consideration of every

reader of the Western Electrician " the excellent arti-

cle printed on another page this week on "Incidental

Points About a Central Station Plant." The writer has

had many years' experience and is qualified to give a

valuable opinion upon central station management.

Those of our readers who are not directly interested in

electric lighting will find little trouble in applying the

suggestions of "A Superintendent" to the management

of any class of electrical work. There may be a differ-

ence of opinion on some points raised, yet the general

trend of the article will receive universal commendation.

The retirement of John P. Barrett from the Electrical

Journal had been anticipated so long that the an-

nouncement of the fact on August ist caused little com-

ment. It is recognized as indicating that the original

plan of conducting the publication under the patronage

of the city electrician of Chicago has been abandoned,

and it now remains to be seen whether the enterprise

will be able to survive the record made by the Barrett-

Hornsby combination. The failure of the enterprise as

originally planned proves conclusively that the electrical

industry will support only such publications as are con-

ducted upon well established lines which commend them-

selves to the fraternity. It was too much to expect of any

publication, no matter how excellent, that it could carry

such a load as Barrett, and as the /ournal is a very

poor specimen of electrical journalism, there was at no

time any question as to the result of the plan upon

which it was started.

These figures are carefully and accurately compiled.

They illustrate more forcibly than words a steady and

In commenting on the communication of ' 'Union

Jack" from Kingston, N. Y., to ' -the London Times,

recently considered in this journal, the Raihvay
World of London says: "The inference generally

drawn from this is, of course, that the trolley car

per se is a sort of modern Juggernaut. Anyone ac-

quainted with the circumstances knows this to be non-

sense. The trolley car at five or six miles an hour is as

harmless as a one-horse car; but it is literally the pace

that kills. It is the custom in America to tolerate speeds

of 10 to 12, and even 15 miles, per hour, and the result,

of course, sends up the proportion of accidents to distress-

ing figures. Here the Board of Trade regulation, limiting

speed to eight miles per hour, is a sufficient protection.

and under such a rule trolley cars would be as harmless

as the cable cars on Brixton Hill; and these the tram-

way company finds safer than horse cars." Our con-

temporary is justified in making allusion to the excessive

speeds which, in the past, have done much to injure the ,

reputation of the electric railway in American cities;

but we do not believe that there is now any electric rail-

way company operating its cars at the maximum rate

mentioned within the corporate limits of any city in the

United States, unless under special conditions that in-

sure safety.

At the last meeting of the Northwestern Electrical

association a plan was adopted by which it was hoped

more members could be secured. It was proposed to

enlist the services of the salesmen traveling throughout

the Northwest. The plan is an experiment, of course,

but there seems to be no reason why it should not work
to the advantage of the organization. New members
are certainly needed, and the present administration

could make itself a lasting reputation by adding a couple

of hundred names to the present membership. It is

only by securing a large and representative membership
that the organization can make itself an important fac-

tor, Central station men should realize that their in-

terests will best be seryed by securing such represen-

tation.

We congratulate President NichoUs, the National

Electric Light association and the central station man-
agers throughout the country upon the good record

which the new administration has already made. The
president's interim report shows that the new executive

realizes that there is much work to be done by the organ-

ization through its representatives between conventions,

and he has signified alaudabledesire to discharge the du-

ties of his position. A perusal of the report, which is

printed on another page, shows that much has been ac-

complished already, and the policy of the present admin-

istration, as outlined in this document, gives assurance that

the interests of the members will be carefully guarded.

This journal has persistently advocated an energetic pol-

icy along the lines indicated, audit is with no little gratifi-

cation that we find the present administration not only

approving this plan, but actually engaged in putting it

into practical operation. The work undertaken is of vital

importance to the association, but it should be remem-
bered that it can only be successfully accomplished

through the earnest co-operation of central station men
themselves. It is evident that many companies have not as

yet entered into the spirit of the plan. but enough has been

done to show that there is a general desire to assist the

association. Each member should realize that in help-

ing the organization he is helping himself and is build-

ing up a formidable organization that can enforce fair

treatment at the hands of parent companies and mu-
nicipalities.

It appears that the proposition to commemorate the

establishment of a comprehensive system of submarine
telegraph is gaining favor in England. The article re-

printed last week in this journal on the subject gives ari

idea of the sentiment among those directly concerned in

the numerous cable projects of which London is the cen-

ter. Since the holding of the meeting alluded to in that

article it appears the subject has not been allowed to rest.

The Marquis of Tweedale, as chairman of the Anglo-

American and Eastern Telegraph companies, has re-

quested the Associated Press to call the attention of the

principal newspapers of the United States to the subject,

with the view of securing their co-operation. He says:

"An influential committee is about to be formed to in-

augurate an international memorial to commemorate the

inception and extension of submarine telegraphy con-

nected with the names of Cyrus W. Field, Sir James
Anderson and Sir John Pender." In view of the great

international importance of the subject he tliinks the de-

sirability of establishing such a memorial should receive

consideration from the American press. This country

certainly ought to take the lead in such an enterprise.

It is true that English capital controls the submarine

telegraph systems of the world, and that the British en-

joy by far the greater part of the commercial advantages

arising from these enterprises, but we should not forget

the fact that it was the indomitable will and persever-

ance of an American that opened the way for these in-

vestments. The work of Cyrus W. Field in this great

enterprise should be fittingly commemorated by all the

nations of the earth. He was a great public benefactor.

Not alone America and England but humanity in every

part of the world shared in the benefits of submarine
telegraphy.
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Incidental Points About a Central Station
Plant.

By a Superintendent.

High tension electric systems are about the only things

to make modern central lighting stations a success, and the

higher the tension the greater the success. Of course,

high-tension conductors are harder to insulate than those

carrying low-tension currents; but then a small wire is

easier to handle and less difficult to insulate than larger

ones. High-tension systems will cover a greater area

and consequently reach a larger number of customers,

and therefore prove a source of more profit than the use

of lower tension systems in all casec except where the

supply is delivered to a densely populated section, or

where current is furnished in large quantities for special

work.

The danger of high-tension currents, which is so much

written about in the daily papers, does not prove in prac-

tice to be more serious than many other things which, if

not properly handled or given respectful consideration,

are capable of harm. We are using 2.000 volts at our

station, and I think if we had double the pressure it

would be of advantage to ourselves and of no greater dan-

ger to others. We could then accommodate a larger sec-

tion of country with light and power with benefit to those

accommodated and more profit to ourselves.

High-tension currents are but little harder to keep

within bounds than are those of lower tension, after the

wires have once been properly insulated by the manu-

facturers. A great deal depends on a person knowing

what he has to handle, and the way to handle it. The

ordinary precautions in handling high-tension currents

W'iU protect a person from 5,000 volts as well as from

1,500, either of which is sufficient to cause serious injury .

to persons receiving the full strength of the current, as

they are likely to, if the apparatus is not properly insu-

lated.

There is a variety of machinery in our plant, some of

which is good, some very good, and some that is of but

little use, the plant having been established several

vears ago. In our outfit we have General Electric,

Westinghonse and Fort Wayne generators and Gen-

eral Electric and Cushman motors. We have direct

high-tension arc lighting, together with alternating in-

candescent light circuits and the three-phase system, for

power. The three-phase system is, beyond all doubt,

as nice a system as was ever devised. It is beyond any-

thing that I could imagine until I had tried it. Our

machine is 2,200 volts and we have wires spread all over

town and are connecting a large number of motors.

The machine does its work splendidly and without the

least trouble. It requires practically no attention.

We have induction motors of the General Electric

and Cushman type; both do good work, but one seems to

be built on better mechanical lines than the other. The

motor business of this plant will soon be a big thing, for

we are connecting up machines ofmany sizes to be used

for every variety of purpose. The indications are that

we shall soon need another three-phase generator. All

of the motors yet installed are running very well and

giving the best of satisfaction. Practically, neither

motor nor generator equipment gives any trouble what-

ever .

This plant is run by water power, which is a very fine

thing; but the fact remains that it is a difficult matter to

get anything better than steam for operating a central

light and power station. The water power works all

right, as a power, but. as I have always been accustomed

to close regvUation, the variation in speed, where water

power is used, proved quite annoying until I became ac-

customed to it. There is nothing really wrong about

the regulation, as it does not affect the lights enough to

be noticed unless you are watching for it.

We have a very large amount of wire on poles which

requires an expert in geography to understand. The

line work was put up in very good shape, but when the

work was done the joints in the wires were not soldered

and there is an appreciable amount of loss from this

cause, but the defect will soon be remedied. We have

igo arc lights on 32 towers, each 150 feet high, with

which we light the town; but it is a very unsatisfactory

way of letting your light shine for the benefit of thecom-

munity. It is not giving the best of satisfaction, al-

though the towers make excellent landmarks, both by

day and by night, and are more appreciated by people

at a distance than those whom they were intended to

benefit. A change will soon be made and the lamps

placed nearer the ground.

I shall be pleased when something is done that will

promote an agreement between the insurance and the

electric people about standard rules for wiring. Some
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of the present rules are dangerous things to comply with

and should be changed. Covered cut-outs should not

be insisted upon for all conditions, as they cause untold

trouble and sometimes prove dangerous. There are

other things besides wiring that it would be well to

establish standards for—ceiling blocks, sockets, switches,

etc.—as there is such a variety of these, many of which
are of little value or reliability, but are largely used be-

cause the stuff is so cheap—about the only thing which

recommends them. There are a number of other

things which could be changed or standardized to good
advantage.

We have a switchboard that was built for 1,000 volts,

and 2.000 volt machines are connected to it. We will

have a new switchboard soon. Whenever we throw a

switch the current arcs across and then flies on to some-

thing else within reach, the result being that the switch-

board is a hard-looking affair most of the time. The
switchboard is not to blame for it, though, because it

was connected that way when the 2,000 volt machines

were first put in, and, as is usual in such cases, it will

be left to do the work as long as it can stand it. There

are so many needed changes yet to be made that the

most important ones have taken precedence so far and

will continue to until all is in proper shape.

The only thing that has protected our switchboard

for so long a time has been dry river sand, which is

used for extinguishing the arcs. A bucketful of dry

river sand is kept within convenient reach of the switch-

board, and it is customary with the man who throws a

switch to have the other hand full of sand at the time,

and as soon as the arc forms he uses the sand to

smother it. This works effectually and has preserved

the switchboard until the present time, although it is a

back number and out-of-date affair.

If all the electrical apparatus of the present day pos-

sessed the same good features that are found in the ma-

chines built by the larger companies, there would be less

trouble in electric lighting and the distribution of elec-

tric power, and it is altogether probable that stations

equipped with such machinery would be in better shape

to pay dividends than will be the case so long as they

retain antiquated machinery and apparatus.

The main thing in the success of any electrical or

other business is proper management. This includes

having the best machinery suited to the work and every-

thing else of the same order, including the men who

handle the machines or fill positions about the works.
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debtors. The project is a worthy one and should be
carried to a successful consummation, as has been done
in eastern cities.

Chicago Electrical Men Contemplate a
Credit Association.

A meeting of the representatives of the electrical trade

of Chicago was held at the Tremont House recently

for the consideration of the advisability of organiz-

ing a credit association similar to that existing in Phila-

delphia. The following-named concerns were repre-

sented:

Washburn & Moen, Roebling's Sons company. Cen-

tral Electric company. Electric Appliance company,

American Electrical Works, Anchor Electric company.

Bryant Electric company. S. F. B. Morse & Co., Amer-
ican Circular Loom company. Standard Underground
Cable company, George Cutter. Chicago Edison com-

pany. Western Electric company. Osburn Bros.. Dear-

born Electric company. Chicago General Fixture com-

pany, Charles E Gregory company. Sunbeam Incan-

descent Lamp company, Leschen, Macomber, Whyte
company, Wagner Electric Manufacturing company.

New York Insulated Wire company.

Themeeting was called to order by F. Overbagh, and

a temporary organization was effected by the election of

Mr. Overbagh as chairman and James Wolff as secre-

tary. The object of the meeting and plans for perma-

nent organization were discussed at considerable length,

and many suggestions were made.

Finally, on motion of Mr. Cutter, the chairman was

authorized to appoint a committee to name a committee

to report a plan of permanent organization and to inves-

tigate the aims of kindred organizations, for the purpose

of obtaining information for the benefit of the proposed

association. This committee, consisting of George

Cutter and F. S. Terry, reported that the committee on

permanent organization be constituted of the following-

named gentlemen: W. M. Carpenter, Western Elec-

tric company; C. E. Brown. Central Electric company;

W. N. Anthony. Chicago Edison company; F. Over-

bagh. Chicago General Fixture company, and James

Wolff. New York Insulated Wire company. This com-

mittee will consider the whole subject, and a general

meeting will be called by the chairman to hear its re-

port.

This movement has for its object the protection of

the electrical supply men of Chicago against delinquent

National Electric Light Association.
Under date of August ist. President Nicholls has issued

a report upon the work already done by the present ad-

ministration and clearly defining its policy. The docu-
ment is appended:

When elected president of your association, I fully re-

alized that much useful work might be accomplished dur-
ing the interval between conventions, and have earnestly

endeavored since our last annual meeting to initiate and,

with the assistance of our secretary, to conclude certain

matters which I am hopeful will be approved of by our

members, and upon which I now have the honor to re-

port as follows:

RELATIONS BETWEEN MANUFACTURING AND CENTRAL STA-

TION COMPANIES.

.
At our last convention the committee on relations be-

tween manufacturing and central station companies was
discharged, and the executive committee authorized to

take such action as might, from time to time, be found

necessary, in an endeavor to protect its active members
from having their investments in central station compa-
nies destroyed, or seriously impaired, as a result of ruin-

ous competition, directed or fostered by the manufactur-

ing companies. At an early period of my administration

such a case arose in a western town as justified prompt
and energetic action on the part of your association.

After consultation with the members of the executive

committee, I placed the views of our association as to

this particular case, and as to unwise and unwarranted

competition in general, before the executive officers of

the following manufacturing companies:

Ball Electric Light company.

Brush Electric company.

Fort Wayne Electric corporation.

General Electric company.

Royal Electric company (Peoria).

Siemens & Halske Electric company.

Stanley Electric Manufacturing company.

Western Electric company.
Westinghouse Electric & Manufacturing company.

The details of our negotiations, by correspondence

and in some cases by personal interview, are too volumi-

nous to here set forth, but it is with much satisfaction

that I am able to report that each of these companies,

with the exception of the Ball Electric Light company,

has given favorable consideration to the representations

made on behalf of your association, and I have received,

in writing, such satisfactory assurances regarding not

only the particular case in question, but also as to their

future general policy, that I am hopeful of good results.

Should, however, any active member have reasonable

cause for complaint, he should forward full corrobora-

tive details to our secretary, and the association will

take prompt and energetic measures, if the circum-

stances warrant such action.

MUNICIPAL LIGHTING STATISTICS.

Being aware that no recent and reliable statistics of

the cost of arc lighting in the cities and towrs were

available for use by members of the association, I some
time since instituted correspondence with the municipal

authorities of each ciiy and town in the United States,

with the object of securing from official sources and by

official authority reliable information from each place

as to

(i) The number of arc lamps.

(2) Their candle power.

(3) The hours of burning.

(4) The cost per lamp per night.

Accompanying this report you will receive, in pam-

phlet form, a preliminary bulletin, containing such in-

formation from over 400 cities and towns, which list

covers a very large majority of the principal installa-

tions. A supplementary list, containing similar infor-

mation in regard to places now omitted, is in process of

compilation, and will be issued to members at an early

date. It frequently happens that when a contract is to

be renewed, local papers publish very misleading fig-

ares concerning prices paid for arc lights in other

municipalities, and as these statistics are of the months

of June and July, iSg6, they are reliable and up to date.

LAWS AFFECTING ELECTRiCAL COMPANIES.

We have been in correspondence .with the secretaries

of state for each of the states in the Union, with a view

to making arrangements to have regularly forwarded to

the association copies of all bills introduced in any state

that may deal with the rights of electrical companies.
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I am much pleased to be able to report that a large ma-

jority of the states have acceded to our request, and

several have already forwarded copies of all bills passed

during the past session of their Legislatures, while others

have promised to forward any that may be introduced

during future sessions. These will all be filed in the

secretary's office for the sole use and advantage of the

members of the association.

REVISION OF CONSTITUTION.

As the only printed copies of the constitution and by-

laws of the association did not contain recent additions

and amendments, revised copies have been published,

and may be obtained from the secretary.

REPORT OF PROCEEDINGS OF NINETEENTH CONVENTION.

The report of the recent convention, held in this city,

is now in the printer's hands, and will be delivered to

members not later than September ist. There has been

some unavoidable delay, caused by speakers at the con-

vention failing to revise the stenographic copy of their

remarks, but, so far as my memory serves, it will be, is-

sued much in advance of previous reports.

IMPROVED OFFICE FACILITIES.

The office of the association being too small to be of

service to our members visiting New York, the chairman

of the finance committee made arrangements to rent

the adjoining office, with the special object of providing

a room for the use of our out-of-town members. The

office is centrally located in the down-town business

district. Members can use this room for meetings, ap-

pointments, etc., and their letters and telegrams can be

addressed here. As the records of the association are

increasing in number, two new book-cases have been

provided, and already contain many books of reference.

In conclusion, I wish to bear testimony to the zeal of

our secretary, without whose enthusiastic co-operation it

would have been impossible to have accomplished so

much in so short a time. I also have to request that mem-
bers will aid me by suggesting any action that may
promote the welfare and add to the usefulness of the

association

Victory for General Electric Railway
Company.

The Appellate Court last week reversed the decision

of Judge Tuley of July 17th, and dissolved the injunction

against the General Electric Railroad company, pro-

cured by the Chicago City Railway company, prohibit-

ing the General Electric from establishing its street rail-

way lines in Dearborn street and Plymouth and Custom

House places, Chicago.

Both points in the injunction, the right of the City

railway as an owner of abutting property and the right

to prevent other compa'nies from disturbing its tracks,

were declared invalid.

The decision was rendered by Judge Waterman and

concurred in by Judge Shepard. As Judge Gary is a

property owner on the right of way in question he did

not participate, After deciding the petition to be with-

out just cause, the decision continues:

The writer is inclined to regard this and other cases

brought by abutting property owner seeking to restrain

the use of the streets for public use in the nature of an
attempt to wrest from the public the control of the

streets. The streets of the city do not belong to any nor
all of the corporations of the city, nor to any nor
all of the owners of abutting property, however val-

uable may be the right which they possess therein.

They belong to the people for their use, and are con-
trolled by the public for the benefit of each and all of

the multitudes who comprise it.

Attorney E. J. Judd last week entered suit for $250,-

000 damages against the City RaiTway company to cover

expenses of the suit, delays and forfeiture of contracts.

"Tom" Lowry's Adventure.
[From the Minneapolis correspondent of the Western Eli;c-

TRICIAN.]

On the night of the heavy storm of August 6th.

Thomas Lowry, president of the Twin City Rapid

Transit company, went to St. Paul and took a late car

back for Minneapolis. The storm had washed sand on

the track and about a mile out of St. Paul the car was

stalled. Those on the car soon recognized Mr. Lowry
and began to murmur about the troubles of travel on the

interurban line, the delays, etc., in a tone loud enough to

be overheard by the street car magnate, as was intended.

Mr. Lowry stood it as long as he could, and then went
through the car and refunded the fares of all the passen-

gers, most of whom took the five cents and walked back

into St. Paul. Mr. Lowry stayed aboard and reached
Minneapolis about 2:30 a. m.

Insurance and Electricity.^

By C. C. Paige.

The subject of insurance, which I am requested to

take up for the purpose of getting it before this conven-
tion for discussions, is of great importance to central sta-

tions. There was a time when insurance companies ad-
vised their policy-holders and the public generally that
there was less liability to fires in buildings lighted by
electricity than in those lighted by any other method.
These statements became common talk and were used
by central station owners in soliciting business. It is

not so now. The insurance companies serve notice on
the policy-holder that is employing electricity that a
survey of the electrical equipment of his premises had
been made on a certain date and that the general con-
dition was found to be poor or very bad. The summary
of defects and specifications for changes and improve-
ments disclose the fact that nearly or quite all the
material, including wire in most cases, must be thrown
aside and other materials substituted in its place.
Thirty or 60 days are allowed for the changes to be
made, and if they are not made within the specified
time, the insurance rate will be raised 50 per cent.
This course is taken in all localities with which I am
familiar. The cost of making these changes is not an
insignificant item, and causes more or less trouble be-
tween the property owners and the wiring company
which did the work originally. In some cases the elec-
tric service has been suspended on account of the failure
of the interested parties to make the improvements re-

quired. Here the question naturally arises, are these
changes and improvements necessary to prevent fire and
accidents?- In localities in which- the electric service
has been used for 10 years or more without the record
of an accident to man or beast, or a fire even of the most
insignificant nature, the answer from the property
owner and the wiring company would naturally be—No.-
All of these requirements are not necessary; poor
material and improper workmanship have probably
caused the insurance companies to be alarmed even
where fires and losses have not occurred. I am of the
opinion that the underwriters' rules for wfring and in-

stalling electric apparatus for both public buildings and
residences could be modified, so as to make quite a sav
ing of the first cost for the installation, and not in the
least depreciate its efficiency or safety. It behooves the
central station operators and managers to watch care-
fully the cost of wiring and installing electric service;
otherwise electricity will attain an unpopular reputation
of being a luxury that only the rich can afford.

I hope this question, which is of great importance, will
be freely discussed by electricians and wiring experts,
and their suggestions and recommendations be adopted
by this association.

Discussion.

Mr. Wheeler: I would like to inquire as to whether
an insurance expert has been visiting towns in this state
and placing the electric wiring in the different cities

under the ban of the underwriters' condemnation?
Mr. P.^ige: He has been at Oshkosh. and I will say

that I do not know of a single job in the city, or build-
ing wired, that he has not condemned. We have had at
Oshkosh electrical service for 11 years, and we have not
had a single fire during that time, and it was supposed
by all interested in electrical apparatus that we had
good wiring done there, until this gentleman came along.
We have followed at all times the undewriters' rules in

wiring. Some companies who were not very responsible
may have done bad wiring; but notwithstanding all that,

there have been only two or three cases where we have
been obliged to decline to connect with the wiring where
we knew that it was done with poor material. The
underwriters' rules would throw out everything where
the custom has been to fish in wiring. That has been con-
demned entirely, and every house wired that way would
have to have the wire taken out, and the joists -all bored
and tubes put in and run in in that way. Of course
these rules have been changed and added to from year
to year. When we first commenced wiring we used
wooden cleats and rosettes, and underwriters' wire
where it was exposed was used. Now there is none of

that. They have what is called an insurance inspector,

and insurance companies have a board inspector, and
he is the one who makes this trouble.

Mr. Kountz: Mr. Wheeler and I are in about the
same locality. We have an insurance inspector who
lives at Eau Claire. On one occasion he came up to

where we were wiring a house, and during the inspec-
tion he demonstrated clearly enough that he was incom-
petent. I do not think it is fair that we should be put
to trouble and expense by such ignorant fellows.

Mr. Wheeler: Mr, Paige claims that nearly all the
wiring done in Oshkosh has been condemned by the ex-

pert sent around by the underwriters. I should like to

inqu're if as a result he has experienced any loss in busi-

ness there, and if the insurance companies have can-
celled any policies upon those condemned buildings, or

what has been the result of this policy of condemnation?
Mr. Paige: The result is, in a majority of cases that

were inspected, new wiring and equipment. A number,
however, discontinued the service. It is more of a job
to rewire than it is to wire in the first place, as you have
got to take the old stuff out. In those cases where the

requirements of the underwriters have not been com-
plied with, notice has been served on the owners that

after a certain day rates will be increased 50 per cent,

and will continue at that until the conditions have been
complied with. So far as the loss is concerned, there

I . Read before the Northwestern Electrical association,
Marinette, Wis., July 17. 1896.

are in Oshkosh perhaps ig subscribers that have discon-
tinued the service entirely. The inspectors have not as
yet reached dwelling-houses, only where they are in con-
nection with commercial places, like flats over stores,
etc. The dwelling-house in general has not been an
object of inspection with us yet, but we are promised
that it will soon have the consideration of the under-
writers.

Mr. Cunot: The worst trouble that we have to con-
tend with regarding insurance rules in our wiring is the
constant change that is being made. Supposing a man
wires according to insurance rules. Now the rules are
changed every year, and a man who is in business for
ten years will have all kinds of wiring in his plant, if he
complies with the rules of the underwriters. What was
first-class work last year is not worth anything this year,
and what a first-class job of work to-day will be worth
next year we don't know. That is a point where the in-
surance companies do not work in harmony with the
central station men at all. When an insurance inspector
comes on a building, he comes with the determination
to find some trouble; he is looking for trouble. I have
always wired buildings according to the insurance rules,
and consider that only the best work should be done, I

wired a job of 120 lights outside of the city a short time
ago for a country hotel, where I had no idea that the
work would ever be inspected. The owner told me that
he wanted some assurance that the work was all right
before paying me, and I guaranteed the work in writing.
A little later on he had an inspector from Milwaukee ex-
amine the work, and I was lucky enough to have my
work pass inspection.

Electric Railway on the Isle of Man.
Slowly but surely the electric railway is making con-

quest of the United Kingdom. One of the latest roads

to be placed in operation is the "Douglas Southern" on
the Isle of Man, which was formally opened on July

17th. It was expected that the mayor of Douglas would
haveperformed the opening ceremony, but that gentleman
was suddenly called away from the island, and his place

was taken by the managing director. Before the trial

trif> was made the directors entertained a large number
of guests at luncheon in the Villiers Hotel. Subse-

quently, the company were conveyed on beautifully

equipped electric cars from Douglas Head to a point

close to Port Soderick, the journey being accomplished

to the entire satisfaction of all. On the return a stop

was made at the power house at Pigeon Stream, which
the company inspected. The terminus at the Douglas

end is under Douglas Head Hotel, but it is probable

that in the near future the line will be extended to a

point much nearer the lown. The line is intended to

open out the fine cliff and marine views of the isle,

and the road is for the most part cut off the face of the

cliffs, and follows the coast line from Douglas Head to

Port Soderick.

The length of the line at present constructed is 2}^

miles. The gauge is the normal 4 foot S}i inch of the

English railways. The rails are of steel. 6g pounds to

the yard. The ties are also of steel, and, with the

fastenings, weigh 55 pounds each. , The rails have been

connected with Chicago railbonds. At present the line

is a single one, with eight turnouts. One of the features

of the line is that there is hardly any straight piece in it,

the route curving in and out as it passes through and
over the headlands. There is not a level spot on the

whole road, but the worst gradient is only i in 16.

There are three bridges of 120 feet, 240 feet and no
feet in length respectively. The line is worked on the

overhead system. The trolley wires are carried on

steel poles with brackefs, and a feeder runs on poles for

a distance of ij^ miles. There are two trolley wires,

one for the up and one for the down traffic. This is in-

tended to simplify the arrangements at the turnouts, but

is cumbersome and unnecessary, according to American
ideas. The trolley wires are divided into half-mile sec-

tions, with a switch to each section pole, so that part of

the line can be off if necessary. The generating station

is at the Pigeon House Stream, and the plant is in dupli-

cate, so that in the event of one engine breaking down
there will be a second to fall back upon. The rolling-

stock, when completed, will consist of 12 cars and trail-

ers.

Electrical Development in Spanish
America.

Eugene Germain, the United States consul at Zurich,

Switzerland, writes to the State Department as follows:

In the official commercial organ of Switzerland I no-
tice that the consul of Mexico stationed in this city sent
a communication to the editor of the paper wherein he
states that the authorities of the City of Mexico are about
to introduce electric lighting and invites bids from Swiss
firms engaged in the manufacture of electric appliances
and willing to enter into a contract to put in the plant.
He states that upon application to him, either by cor-

respondence or by a call at his office, he will submit plans
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and specifications and also furnish detailed information
as to just what is required. This reminds me that on
ray last eastbound trip, while crossing the ocean to re-

turn to my post, I met a Haitian from Port au Prince.
He stated that he had a concession from the authorities

of his native city to supply it with electric light. He was
on his way to Europe to see where he could buy the best

plant and appurtenances for the least money. A promi-
nent-Frenchman engaged in the coffee business near
Port au Prince confirmed what the commissionaire told

me.
It strikes me that our neighbors are going out of their

way to secure in Europe what they could find, as good,

if not better, and at as low a figure, near home.
I have always had the idea that we can beat the world

on electric machiney and appliances, and I dislike to see

business slipping away from us, right by our doors. I

would very much like that the attention of American
lirms engaged in that line of trade be called to the above
information, and that I may have the gratification to see

Americans put in an electric plant in the City of Mexico.

"Thank Cod for the Trolley."

The trolley roads of Brooklyn have been subjected to so

much criticism—deserved, often, as to management, but

almost always groundless when directed against the in-

trinsic merits of the system—owing to the long list of ac-

cidents following the introduction of the electric lines,

that it is refreshing to encounter a cordial tribute of

praise from the same localit}'. The ground taken by the

A7//.i;s Coitnty Journal in-an editorial on "The Trolley

as a Home Builder" is that the trolley railway system is

one of the greatest boons of modern American life in en-

abling the poor inhabitants of cities to escape the evils

of tenement-house existence. This is a well established

truth; the local application is made by the Journal as

follows:

The trolley with its clanging bell is sounding the

death-knell of the tenement house. Nowhere is this fact

more apparent than along the lines of the West End rail-

road, from the old depot at Thirty-si.vth street and Fifth

avenue, all the way to Coney Island. Here can be seen

the building of homes for those who have been residents of

the crowded city^homes that are occupied by the own-
ers, in which they are the masters, and in which will be
raised people who will have advantages of home life that

will make them better citizens of the republic and better

fathers and mothers When the trolley superseded the

locomotive along this line the stops were made at sta-

tions. This has been changed, and the full benefit of

the trolley is enjoyed by its carrying the passengers to

every corner along the line.

Now observe the difference. Along the line of the

roads still using the locomotive for local tra\el, viz., the

Prospect Park & Coney Island, the Brighton Road and
the Manhattan Beach, the sound of home building is not

heard. There is a summer travel rushing to the sea-

shore, and when this is over the small communities all

along these steam roads are virtually dead. The resi-

dents cannot enjoy the evening amusement or the social

gathering that makes life enjoyable, for fear of missing

the last train, and this fear and inconvenience deter the

trip, and the discontented couple long for the city life

and become miserable. But with the trolley, a low fare,

and a continuous service night and day, the people will

leave the city for the suburbs.

The next four years will see the effect of the changes

the trolley will bring. Already, within 25 miles of the

Battery. 500 miles of trolley lines are in operation, bring-

ing city and country together; and, looking at in this light,

one is impelled to say "Thank God for the trolley."

Electric Railways at Niagara.

Mention is made in a recent letter of William E. Cur-

tis in the Chicago Record oi the electric railway enter-

prises at Niagara Falls. He says:

The electric railroads have added a great deal to the

pleasure of tourists visiting Niagara, for they have ex-

tended the views of the falls and the rapids on both

sides. On the Canadian shore you can take a swift-run-

ning open car and ride upon the brink of the chasm

from Chippewa creek, which is a mile or so beyond the

point where the rapids begin above the falls, to Queens-

ton, a sleepy little town that stands at the head of still

water, seven or eight miles below the whirlpool. It is a

delightful ride, and gives one a continuous panorama of

the scenery on the American side. It carries you by the

monument which loyal Canadians have erected to the

glory of the British empire and the honor of General

Brock, who commanded the British troops in Canada

West during the war of 1812.

As we were passing the monument I asked the motor-

man who Gen. Brock was.

••He licked the Yankees in 1812," was the reply, as be

turned about and grinned.

"Where?"
"Darned if I know, but they say he licked 'em.

An even more enjoyable trolley ride, and that which

offers the most tumultuous scenery in all the world, is

over the track that has recently been laid at the edge of

the river, at the bottom of the gorge, on the American

side It starts at the soldiers' monument in Niagara

City and carries you to Lewiston, where you can con-

nect'with the Toronto boat, three times a day. Nearly

all the distance you are almost within an arm's length of

the furious, foaming stream, and occasionally catch a

little splashing. It gives a perfect and continuous view
of the river from the foot of the falls to the head of nav-
igation—something the public has never enjoyed until
the present summer.
Then there is a lovely trolley ride to Buffalo, also,

which requires an hour and a quarter and gives you a
glimpse of Tonawanda, the largest lumber market in the
states, and the village of La Salle, where that intrepid
voyager built his boats-

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Elec-

trician.]

A Mt. Horeb, Wis., company contemplates construct-

ing a telephone system between Madison and DodgeviUe,

Wis.

J.
L. W. Zietlow has begun work reconstructing the

telephone system at Ortonville, Minn.

An effort is being made at Rock Dell and Vernon,

Minn., to raise funds for the extension of the telephone

system from Hayfield Minn.

Telephone and telegraph wires in a number of towns

in the Northwest suffered from electrical disturbances

last week.

The state board of equalization of South Dakota has

increased the telephone tax from $34,000 to $53,000.

Telephone connection has been completed between

Delano and Watertown, Minn.

The Pipestone, Minn., telephone exchange has been

reconstructed.

The North Montana Telephone company has been in-

corporated at Great Falls, Mont., to make telephone

connection with Choteau and Augusta, and possibly the

Blackfool reservation.

The Western Electric Telephone company, which is

rapidly building toward Sioux Falls, S. D., has made ap-

plication for a franchise there.

The American Telegraph & Telephone company has

applied for a franchise in St. Paul and will connect that

city with its long-distance lines. The system will be

extended to Duluth.

Electric Transportation in London.
[From the London Raihvay \l'orld.\

Great interest was aroused early in June by the state-

ments published in the daily newspapers to the effect

that experiments in electric traction were being made by
the London underground railway companies. Inquiry,

however, proved the statement to be at least premature,
in so far as it related to electric traction. The fact is

that the companies working trains on the inner circle

have been approached by eminent firms of electrical

engineers at various times during the past four or five

years, with the object of interesting the companies in

projects for the substitution of electricity for steam
power. The plans proposed have received some consid-

eration from time to time, but so far no important steps

have been taken to secure the necessary data for work-

ing out complete designs. Of late, however, the marked
success of the Liverpool Overhead and the City & South
London railways, together with the approaching com-
pletion of the City & Waterloo and the inception of the

Central London railway, has had considerable influence

in leading the underground companies to consider elec-

tric traction with greater seriousness. They have con-

sequently made some experiments with the ordinary

steam locomotives on the inner circle after regular

traffic has been stopped for the night, in order to obtain

specific measurements of the force required for hauling

the trains, and it was this which gave rise to the rumors
regarding the immediate introduction of electric trac-

tion. Londoners have, however, only to possess their

souls in patience, and in good time the stifling vapors of

the underground will have ceased to be anything worse

than a particularly unpleasant reminiscence. There is

absolutely no question that electrical engineers can ef-

fect the transformation whenever the railway companies
give them the commission. That the commission will

be forthcoming before many years is reasonably certain,

for are there not to be great improvements in vehicular

locomotion which will expedite the crawl of the London
omnibus? This effected, the necessity to betake oneself

to the sulphurous depths of the Underground will in a

measure have ceased to exist, and then in self-defence

the companies must give us the smokeless and noiseless

electric locomotive.

Electricity in Fencing.

An invention has just been tried in London, which is

said to do away altogether with the difficulty constantly

experienced by an umpire in judging hits between two

equally matched competitors at fencing. This end, it

is declared, has been achieved by covering the front of

each jacket with fine copper or brass wire gau;^e, and
connecting this with the adversarsary's foil and an elec-

tric bell (of the burglar alarm pattern) and battery in

the same circuit. It follows that when a hit is made
the circuit is closed, and the bell rings and continues to

ring until stopped by the person in charge.

A special arrangement in each foil handle provides

that only a direct point produces a ring. Two entirely

electrically distinct circuits are used, each including a

bell, foil and jacket; flicks or blows or grazes produce
no result. The bells being of different tones and more-
over placed on opposite sides of the room, there is no
difficulty in deciding who has scored a hit, or, in cases
of almost simultaneous hits, who delivered the point
first. By a simple arrangement the wires passing from
the batteries to the combatants' collars are kept well out
of the way, however sudden may be the movements of
advance or retreat.

In the London trial six selected amateurs competed
for a pair of foils, and five bouts were fought. The ex-
periments were completely successful. The military
expert, Captain Hutton, who was present, said that the
device would be of great value at such competitions as
the Royal Military Tournament, for the best judges
sometimes made mistakes, while the electric current
could not err.

Rontgen's Discovery Utilized by Foreign
Surgeons.

The adaptation of Prof. Rontgen's discovery as an aid

in the practice of surgery has made wonderful progress
in the past few weeks in Berlin, Paris and London. Spe-
cialists in each of those cities now devote themselves al-

most exclusively to the use of this new method of diag-

nosis, and many are the marvelous reports of their re-

vealing with the eye of science what was before visible

only to the eye of faith. In Berlin especially has re-

markable progress been made in perfecting this new
auxiliary of modern surgery. A hospital or laboratory
devoted exclusively to cases in which the aid of the X-
rays is important has been opened under the direction

of Prof. Buka of the Berlin Polytechnicum. From a
dozen to 30 patients, most of them sent or accompanied
by other surgeons, visit Prof. Buka's laboratory daily.

The method of examining a patient, except in cases
involving only a hand or a foot, is described by the Lon-
don correspondent of the New York Sun: In the wall

of an absolutely dark room an aperture has been cut

about the size of a man's body standing upright. This
aperture has been covered with black pasteboard, which
is, of course, light-proof. The patient stands outside of

the dark room with his back or face against this paste-

board screen. A powerful Crookes tube generates the

X-rays in such a position that the patient's body is in-

terposed between them and the screen. The examining
surgeons take their places in the dark room, both patient

and X-ray apparatus being outside. The examiners,
armed each with a small barium screen, which they use

in the same manner one would employ a reading glass,

look through the pasteboard partition, which is trans-

parent to the Rbntgen light, and through the body of

the patient as well, which is semi-transparent, with the

exception of the bones. The patient, in other words, is

dressed and standing on the other side of an opaque bar-

rier, yet his skeleton is sharply and exactly outlined be-

fore the physicians, who themselves are in darkness.

Not only are the ribs, spine, skull and jawbone plainly

visible, but the internal organs, the heart, liver, etc, are

shown in faint outline and can readily be traced. If it

is desired to examine some one spot with particular care,

it is necessary only to move the Crookes tube to a posi-

tion directly opposite in order that the rays may throw
a sharper shadow.

Prof. Buka affirms that only a beginning has been
made thus far in the practical application of Rcntgen's
discovery to the surgeon's art. "We are now working,"

he says, "with tallow candles instead of electric lamps."

But most persons will agree that the trmmphs already

achieved with this new wonder of science aresufficiently

marvelous to tax the credulity of to-day.

Proposed Electric Road Between New
York and Philadelphia.

The proposition to build an electric road between

New York and Philadelphia has been revived, and ac-

cording to a dispatch from Trenton there is serious in-

tention of starting the enterprise. Ex-Mayor Frank A.

Magowan and J. Henry Darrah of Trenton have suc-

ceeded in forming a syndicate to be known as the New
York & Philadelphia Traction company, which has as-

sociated with it the Central Jersey Traction company.

At the head of the enterprise is Joseph Canby of Phila-

delphia, who has had much experience in traction rail-

ways and who is the head of a new company which has

just secured a franchise for an electric road in Fair-

mount Park, Philadelphia. It is further announced that

the syndicate of the traction road through New Jersey is

not only formed, but the transfers of stock have been

made and part of the money paid. Several of the old

officers and directors of the former company remain in

the new organization. Work upon the road is to be begun

soon, it is asserted, and a contract has just been given out

for work between New Brunswick and Bound Brook,

Raritan and Dunellen, which will amount to $475,000.

A power house to cost &ioo,ooo will be erected near

Bound Brook.

Drainage Canal Excursion.
The entertainment committee of the Western Society

of Engineers, consisting of George P. Nichols, T. L.

Condron and C. E. Schauffler, has arranged an excur-

sion down the drainage canal, to take place on Satur-

day, August 15th. A special train, tendered by theoffi-
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cials of the Santa Fe Route, will leave the Polk street

station at Chicago at 8:30 a. m.; returning, reach the

city at 5:25 p. M. A 36-p3ge pamphlet, handsomely
illustrated, descriptive of the work, has been prepared

by the committee as a guide for ,the trip, and will be
distributed on the train as a complimentary souvenir.

As this will probably be the last excursion o£ the society

to the drainage canal before the completion of the work,

arrangements have been made for an unusually large

attendance of members and their friends.

Incandescent Lamp Situation.

It is stated by some lamp men, and denied by others,

that the terras of the agreement in the incandescent

lamp trade have been finally agreed to and signed by

the manufacturers directly interested. The weight of

affirmation to the effect that the deal, as outlined in the

Western Electrician of August ist, has been closed,

is about equal to that denying that the negotiations have

been concluded.

CORRESPONDENCE.

New York Notes.

New York, August S,—X-ray studios, chiefly for the

benefit of surgeons, are springing up here as in other

cities. The proprietor of one of these establishments

claims that it is perfectly easy to obtain an excellent

sciagraph of the heart and to trace the larger veins and

arteries. Moreover, he adds, under good conditions it

is possible to see the heart beat. But it is a rather long

step, and a step that has not yet been made from this,

to obtaining sciagraphs of the heart so fine as to estab-

lish the presence of valvular troubles or other disorders.

This authority goes on to state: "It is. of course, a

very easy thing to take a dead subject and inject a solu-

tion of iron into the veins and arteries, and in this way

obtain very clear outlines of the arterial system. But

this is a very different thing from taking such photo-

graphs of a live subject. In one or two instances some

very fair photographs of the veining of the hand—^of a

live hand, I mean—have been secured, and it is not im-

possible that with the steady advance of the art, which

is going on all the time, it will some day be possible to

photograph accurately the more important organs and

regions of the body. It is probable that, so far as brain

photography is concerned, it will be a long day before

it will be possible to photograph the cortex of the brain

in any such way as to be of practical benefit in brain

surgery. It is true that a short time ago a New Orleans

man claimed to have made some wonderful brain pic-

tures, and offered to back up his claim. He was, how-

ever, promptly branded as a first-class 'fakir,' and since

that time not much has been heard from him. In the

case of a very thin skull it might be possible to secure

a thoroughly accurate outline of the brain, but this

again is a very different thing from securing a picture

so vivid that when it is enlarged, by flashing upon a

screen, it will show such a blood clot as causes paralysis.

The latter, as you know, is an exceedingly tiny affair,

and it very often happens that a little clot, hardly larger

than a pinhead, is sufficient to cause general paralysis."

The gross earnings of the Brooklyn Heights railroad

for July were S431.212.43, against $443,556.91 for the

corresponding month in 1S94 and 5407,723,48 in 1S95.

The recent decision of the appellate division of the

Supreme Court, upholding the constitutionality of the

Rapid Transit act, was the result of a case argued at

the same time as the motion that was made to approve

the plans of the commission recommending an under-

ground system. That motion was denied. The two

cases were entirely different and distinct. The motion,

denied on its merits, was to approve certain plans, while

the action now decided was to have the Rapid Transit

act declared unconstitutional and to restrain the Rapid

Transit Commission from further action. The decision

declares that the act is constitutional and the commis-

sioners have legal standing. The commissioners are

now at liberty to prepare plans for another scheme of

rapid transit. Whatever plans they may choose and

whatever scheme they may decide on, they must sub-

mit to the Supreme Court for approval, M. S.

Washington, D. C.

Washington, Augusts.—Not many calls for electrical

apparatus arc being made by the government at present;

the latest is for a central steam heating and electric light

plant to be installed at the Rosebud Agency, South

Dakota. The plans and specifications may be seen

in this city, at the office of the Globe, St, Paul.

Minn.; the Tribune of Sioux City, Iowa; the IVorld-

Herald of Omaha, Neb. ; the Pine Ridge Agency, South

Dakota, or at the Rosebud Agency itself. The bids for

this work will be opsned in Washington on August

i8th.

Another step has been taken looking toward the com-

pletion of the Columbia and Maryland electric railway

between this city and Baltimore. From the fact that it

is intended to run trains on this line at a high rate oE

speed, it was thought by the company that the wire used

ordinarily on trolley roads would not answer the pur-

pose, so, for some months past, Dr. Louis Duncan, chief

consulting engineer of the line, has been perfecting

plans which will lead to the adoption of an original

method. Center-pole construction will be used, the

poles to be of Georgia pine, 34 feet in length and placed

80 feet distant from one another. The copper trolley

wire, which will be about three timei heavier than that

in general use, will be suspended at a distance of iSj-a

feet from the ground on bracket arms of 2^ -inch

wrought-iron pipe, which will extend through the pole.

The wire will be suspended from the arms by means of

T castings and a short length of pips. To this pipe the

insulators will be firmly attached, and the ear used to

grasp the trolley wire will be connected with the insu-

lators by a split link, which will give a flexible support

lO the trolley wire, which will be placed just far enough

below the arms to prevent striking anything in the event

that a trolley should jump. All along the route, at a

distance of every fifth pjle, the feeders will be cut in to

supply the current. About 600,000 poundi of wire will

be required in the construction of this line.

A. F. T.

Northwestern Notations.

Minneapolis, August 8.—The Njrth American Tel-

egraph company now has connection with Red Wing.

Minn,

The city of Minneapolis is laying pipes across the

streets to be paved and through alleys, and will be in po-

sition to place its own wires at any time when necessary

without having to depend on the subways of the electri-

cal companies.

The street car system of Minneapolis suffered consid-

erably this week from a terriffic storm. Wires were

blown down and tracks flooded on several lines.

The Stevens Point, Wis., electric light company has

remodeled and enlarged its plant.

Receiver Clark of the St. Cloud. Minn,, street railway

has received a proposition from the people of Waite Park

to grade the track and place the ties and rails for a three-

quarters of a mile extension of the line to Sauk river, if

the company will furnish the materials.

C. R. Madison has been granted a franrhise for an

electric light plant at Chatfield, Minn. He will use

water power.

The Cannon Falls, Minn., electric light plant has been

completed and put in opei-ation.

The Rev, Wm. Baldwin of Scotland, S. D., brought

electricity to theaid of Cupid by performing a marriage

ceremony by telegraph, the bride being at Scotland and

the groom at some point in Indiana,

S. M. Pye will utilize water power at Roberd's Lake,

near Faribault, Minn., to drive a small dynamo to light

the grounds and to operate a small mill.

The Pipestone, Minn., electric light plant may furnish

all-night service, for which the people are now clamor-

ing.

Rock Rapids, Iowa, has been compelled to reluctantly

postpone the construction of its electric light plant. The
city was unable to float its bonds without a gold clause

and that could not be inserted without a vote of the peo-

ple, which could not be secured until next March,

Staples, Minn., people think they would like an elec-

tric light plant.

Citizens of Fergus Falls, Minn., are endeavoring to

devise a plan by which the electric light company and

the City Council may get together sufficiently to permit

the town to have electric street lighting. The council

cancelled the contract with the lighting company and

wanted lower rates, which the company refused, and at

length shut off the street lights,

Robert Young, an electrician of Ojhkosh, Wis., was

seized with cramps while bathing and drowned.

Belmond, la., people will agitate for electric lights.

The Cedar Falls & Waterloo Rapid Transit company

has completed its line in Waterloo, la ,
and got it in op-

eration. Work will be begun on the line to Cedar Falls

about September ist,

J.
F. Hughes contemplates establishing an "electric

light plant in Hutchinson, Minn,

J. A. Wychgram & Co. have attracted attention to

their store in Winona, Minn , by an electric piano

which operates automatically.

The Moorhead, Minn,, council contemplates the pur-

chase of a 2,000 volt dynamo.

The Twin City Rapid Transit company has made ap-

plication in St, Paul for a franchise for another inter-

urban line to Minneapolis. The company proposes to

lay two more tracks along the line of the present inter::,

urban line, to be used by fast express cars which will

make the trip in 26 minutes, and will stop only at regu-

lar stations.

Emerson McMtllin of the St, Paul Gas Light company
was in St. Paul this week inspecting the plant. He re-

sides in the East.

A large sale of fan motors is reported by the Electrical

Engineering company of Minneapolis and by several St.

Paul manufacturers, The heated term has increased

the demand.

The Northwest Engineering company of St. Paul re-

ports that it has completed the telephone exchange at

Devil's Lake, N, D. It reports a good trade in tele-

phones, some having been shipped as far west as Cal-

ifornia.

The permit was taken out during the past week

for the reconstruction of the Northwestern Telephone

Exchange, to be located on the corner of Third avenue

and Fifth street south. The cost of the improvement is

placed at $25,000 in the permit. A couple of months

and the structure will be ready for occupancy.

The Northwestern Telephone company is laying con-

duits on Washington avenue south, Minneapolis.

The St. Anthony Water Power company has intro-

duced an ordinance into the City Council asking for the

right to string overhead wires at all points outside of the

subway district, and also asking permission to lay con-

duits and make the necessary preparation to transmit

electricity to all parts of the city. If the franchise is

granted, the electricity will be sold for lighting and

heating purposes. If it is refused, a large manufactur-

ing building will be erected near the new dam, and it

will beconie a center of light manufacturing for the city

of Minneapolis. C.

PERSONAL.
C. A, Benton of the Sprague Electric Elevator com-

pany of New York was in Chicago last week.

John R, Williams, general agent of the Electric Stor-

age Battery company of Philadelphia, was in Chicago last

week.

Charles D, Shain. who was in Chicago last week, says
that business in the East is not as seriously affected as
has been represented here.

George S. McLaren, the electrician of the Milwaukee
Board of Fire Underwriters, visited his Chicago friends

last week prior to starting upon a long western trip.

James E, Keelyn, president of the Western Telephone
Construction company of Chicago, will be at the Astor
House, New York, arranging important business exten-
sions, during the last two weeks in August.

Frederic NichoUs. president of the National Electric

Light association, was a visitor at the New York office of
the Western Electrician last week. The newly
elected president is showing a commendable interest in

the affairs of the association and has already given as-

surance that his administration will be marked by ener-
getic effort, intelligently directed.

C. L, Magee. known in political circles throughout
the country as Chris Magee, is a successful street rail-

way man and is very popular with the employes of the

Consolidated Traction company of which he is president.

A couple of weeks ago a strike was threatened, but after

a conference between Mr. Magee and 1,200 employes
of the company, which was held in Carnegie Music
Hall between i a, m. and daylight, the men departed
thoroughly satisfied and enthusiastic in their praise of

the popular president,

Henry L. Doherty, general manager of the Madison,
Wis, . Gas & Electric company, was in Chicago last week,
Mr. Doherty is a recent acquistion to the ranks of elec-

tric light station managers, but he is not a novice in the
business of furnishing illumination to the public. His
experience in the gas business has impressed him with
the necessity of building up a strong organization of cen-
tral station men and he is now doing all in his power to

build up the Northwestern Electrical association.

He is urging other companies to get new members and
wherever possible he is exerting his personal influence

in behalf of the organization.

TELEPHONE.
An Indianapolis dispatch of August 7th says; The

Board of Public Works entered into a contract with the

Phrenix Telephone company to-day by which the com-
pany secures a franchise and patrons will get a substan-
tial decrease on rates for telephone services. All wires
within the original mile square arc to be placed under-
ground, and work on the new plant is to be begun within
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four months and is to be completed and the exchange in

operation by December. iSgy. The scale of rates pro-

vides that telephones for residences within two miles'

radius shall cost S32 a j'^ear, with s6 additional for each
additional mile; S43 for business houses: SiS for city

telephones, with 515 charged the city for public and fire

telephones not connected with the company's exchange.
The Board of Works expects the Western Union and
Postal Telegraph companies to sign the conttacts author-

izing them to place their wires underground within the

mile square this week. If this is done the work of con-

_
structing underground conduits will begin in about 30
days.

ELECTRIC RAILWAYS.
It is said that the Lake street "L" of Chicago will

ag:iin be operated by electricity within three weeks.

Construction work has been begun on the Evanston
electric line, which will be operated in connection with
the Chicago North Short. The line runs to Willraette

and is controlled by Messrs. Yerkes and Louderback.

A plot of ground 232 feet square has been purchased
by the Niagara Falls & Lewiston Electric Railway
company, which operates the Gorge road, on which
it intends to at once erect a large brick and iron car

shed. This structure is to be 200 feet square, 20 feet

in the clear. It is to be located between the tracks of

the New York Central railroad and the edge of the high
bank close to the spot where the cars reach the top of

the bank.

The Wayne County Traction company has just been
organized, with a capital stock of S6o,ooo. divided into

600 shares of Sioo each. The purpose of the company
is to construct and maintain a trolley line between Lyons
and Newark, N. Y., the principal offices to be in Lyons.
The officers are: President, A. C. Robertson, Athens.

Pa.; vice-president. Orlando F. Thomas, Lyons; secre-

tary. D. N. Johnson, Athens, Pa.; treasurer, F. K. Har-
ris, Athens. Pa ; directors, F. N. Dean, Ithaca, N. Y.;

Burton Hammond, Charles Taft Ennis, Clement R.
Sherwood, all of Lyons, N. Y.,_and N. C. Harris of

Athens. Pa.

The Chicago City Railway company has about
cleaned up its construction work for the summer. It is

now engaged on a piece of track on Archer avenue west

of Kedzie street. This will finish up all the important

work for which it has franchises excepting the Western
avenue line, on which nothing has been built, and the

Fifty-first street line, from Wentworth to Western, for

which a franchise was granted the other day. The
City Railway company's application for a franchise for

Dearborn street, south of Sixteenth, still lies in the

council committee- This franchise would cover the

route over which the General Electric company has a

franchise.

With commendable enterprise the Schuylkill Valley

Traction company of Norristown, Pa., has issued a well

illustrated pamphlet describing the points of historical

intere:,t and natural beauty along its lines or in the

vicinity. This company is the ouigrowth of the consol-

idation of the Citizens' Passenger Railway company, or-

ganized in 1SS7. and ihe Norristown Passenger Rail-

way, the lines having been extended to Conshohocken

on the east, Swedesburg on the south and Collegeville

on the west. These various lines traverse a territory 14

miles in length, which is said to be unrivaled in two

respects—beauty of scenery and richness m historic and
patriotic recollections.

Horse power gave way to electricity on the West Ran-

dolph street line of the West Chicago Street Railroad

company at five o'clock last Monday morning, and the res-

idents of that street went down-town on a trolley car in

their own street for the first time. The line has been

equipped as far east as Fifth avenue with the overhead

trolley system, under the authority of the recentblanket

ordinance pass*- d by the council. The service has, of

course, been greatly improved by the change. General

Superintendent Fuller acted as motorman on the first

car, and his assistant, John Stevenson, was conductor.

Assistant General Manager Yiulle and J. F. Carr, civil

engineer for the company, were passengers.

Patrons of the Chicago avenue electric line of the

North Chicago Street Railroad company complain of the

condition of the Chicago avenue bridge. Their lives

are endangered, they say, every time they cross the

structure, and in proof of their assertion they cite the

fact that one day last week four trains were derailed and

thrown crosswise of the tracks on the east approach to

the bridge. The trouble arises because of the insecure

fastening of the east end of the bridge. Unlike the

other structures over the river, the Chicago avenue

bridge is so constructed that there is a space of about

six inches between the lower beams and the solid abut-

ment which should support them when the bridge is

closed. Because of this the end of the bridge settles

whenever a heavy wagon or street car is driven upon the

structure. Formerly the bridge was held in place so

that the only motion of the end of the bridge was down-

ward. Long use now has worn away the fastenings, so

the bridge swings a little to one side when it settles, and

in consequence almost half the eastbound cars fail to

strike the rails at the east approach. The first passen-

gers of the line to be thrown into a panic were those on

an eastbound car the front wheels of which rolled up at

the side of the rails on the approach and then off at right

angles upon the paving blocks. The car was brought

to a stop squarely across the tracks, but the momentum
was almost sufficient to throw it over on one side. The

passengers jumped from their seats and made a wild

scramble to save themselves from what they feared was
certain death or injury. No one was hurt, however.
The street car employes sent in a call for the wrecking
wagon. When this arrived the car was hauled into posi-
tion and traffic was resumed. The next car but one
suffered similarly, as did two cars which followed a few
minutes later. Two men were then stationed at the end
of the structure to warn motormen and passengers, and
all were ready to jump from the cars in case of accident.

POWER TRANSMISSION.
The electric lighting system of Brescia, in Italy, pre-

sents some peculiarities. A continuous current at a
high voltage is adopted for power transmission instead
of an alternating one, and the dynamos are in series.

The installation has formed the subject of a descriptive
article in L' Eh-ttricita from which it appears that the
generating station is at Calvagese, the motive power be-
ing derived from theChiese. There are three 100 horse
power turbines and one of 200 hor^ power. Each of

these is direct-coupled to its dynamo. The dynamos
are continuous current, and are run in series, and, as
the smaller machines are wound for 1,400 volts and the
large one for 2,700 volts, it will be seen that a current
of 6.900 volts is transmitted over the line. The latter is

ry'i miles long, and there is a drop of 700 volts. At
Brescia the current is converted for purposes of public
and private lighting by rotary transformers, of which
there are at present six. The public lighting is by arc
lamps in series. There are two sets of these, so as to

allow about half to be extinguished at midnight. For
the private lighting a three-wire system of distribution

is adopted. Two batteries of 72 accumulator cells each
are used in connection with the three-wire distribution

system. The tariff for private lighting is about 13 cents
per kilowatt hour, but the government and municipal
taxes bring this up to nearer 16 cents. Motors are pro-
vided for in the tariff, and, if used in the daytime only,

are granted a reduced rate.

MISCELLANEOUS.
Plans and specifications have been completed by Thos.

F. Clohesey. electrical engineer of Cincinnati, for an
underground cable system for the wires of the fire de-
partment in that city.

Frank Tierney, who was convicted at Sandusky on
August 2d of murder, is the first criminal to be con-
demned under the new law providing for electrical ex-

ecution in the state of Ohio.

Everything in the nature of an electric fan was in de-
mand last week and the electrical supply companies that

had a large slock on hand had reason to be thankful for

the hot wave that swept over the country.

The citizens of Little Falls are trying to get the coun-
cil to recede from the position taken in its controversy
with the Electric & Water company, but no agreement
is in sight, and the city is likely to go without lights for

some time to come.

The Rhode Island State Fair association of Providence
announces that, in deference to a widely expressed de-
sire, the time for closing entries in its proposed motor
carriage race and exhibition at Narragansett Park, Sep-
tember 7 ton, 1S96, has been extended to September ist.

Alfred Solf, United States consular agent at Chiclayo.
under date of July 6th reports that an electric plant is

wanted at that place, and perhaps at other places in the

neighborhood, and he desires to hear from American
manufacturers, so that he may supply them with full

particulars of the plant required.

Seven persons were severely injured on August 6th by
lightning which struck a tree in the yard of James Pitt,

a farmer living two miles south of Desplaines, 111., near
Chicago. The bolt came unexpectedly out of a clear

sky. The story of the accident is thus told by the hired

man: "I was coming from the barn and was about 100

yards from the group on the lawn when I saw a blind-

ing flash of lightning strike the top of the tree, I was
blinded for a moment, but saw Miss Elizabeth go flying

through the air. She landed on the ground at least 20

feet away. The bark from the tree and dirt and stones

flew in every direction. It was a regular shower of dirt

for a few moments. I saw all the family falling to the

ground as if dead. I picked up Miss Pitt, but could see

no signs of life, and I ran for help." The injured were
members of the Pitt family and all are reported to be
recovering from the shock. The ground in the vicinity

of the tree was plowed up in every direction, in some
places to the depth of several feet. Two scythes were
hanging on a branch of the tree. One was about 40

feet from the ground. The lightning struck the steel

blade, knocked the handle out and sent it 225 feet away,

driving it into the ground 3^^ feet. The handle of the

other scythe was not damaged, but the blade was bent

double. The shepherd dog that little John was playing

with at the time of the accident was not injured in the

least. Not even a bruise could be found upon his body.

TRADE NEWS.
J.

A. LeRoy of 143 East Thirteenth street. New York,

has received a number of flattering testimonials to the

efficiency of his X-ray outfits. His apparatus is care-

fully tested and is sent forth with an absolute guarantee.

He sells complete sets or parts, such as induction coils,

vacuum tubes, fluoroscopes, etc.

An attractive and useful souvenir, as well as an effect-

ive advertising novelty, is sent out by the Peru, Ind.,

Electric Manufacturing company in the shape of an ink-
well made out of a porcelain insulator. The question
is asked, "Will Peru porcelain stand the ink test?" and
practical experience proves emphatically that it will.

The excellence of this product and of the other spe-
cialties in brass and carbon made by this company is

well known.

The C. & C. company of New York announces that it

has appointed Thomas J. Fay as general manager. Mr.
Fay is well fitted to take this position, having been asso-
ciated with the company for a number of years at its

large factory at Garwood, N.
J., and also in charge of

the local selling department. Without doubt this con-
cern will see satisfactory results from his management.
His experience has amply fitted him to take charge of
the company's affairs.

Saving money is not true economy if accomplished at
the expense of quality or efficiency of the article pur-
chased. When, however, the best quality and efficiency

can be secured at the least total expense during a long
period of years, true economy is secured. The
"Pioneer" enclosed arc lamp, though its first cost is by
no means the least, in the long run. it is claimed, is a
great money saver to the consumer on account of its

many economical qualities and exceptional efficiency.

It is expensively constructed, carefully tested and oper-
ates well, saves in repairs on accounrof the simplicity of
its mechanism, saves in carbons, labor, insurance and
by protecting the consumer's stock from dust, and in ad-
dition to these great tangible benefits it gives a fine mel-
low light like daylight and does not make you pay for
shadows like many others. W. C. Armstrong, the well-
known arc lamp salesman of long'and honorable record,
has connected himself with the Electric Arc Light com-
pany and is enthusiastic about the "Pioneer" enclosed
arc lamp. Mr. Armstrong will be pleased to see his

friends at his office at 6S7 Broadway, New York.

As showing the economy of lamps of high efficiency

and the gradual increase of potential often resorted to to

keep dim-burning lamps up to candle power, the follow-
ing letter addressed to J. M. Hill, the Chicago manager
of the Columbia Incandescent Lamp company of St.

Louis, by R. N. Stites. manager of Rector's Oyster
House, Chicago, is of much interest: "On the ist of

June a reading of the voltage with a portable voltmeter
developed the fact that we were operating our electric

light plant at 126 volts. The explanation of this high
voltage is as follows: Lamps which we had been pur-
chasing had dropped in candle power and there was a
continual complaint to our engineer and requests that

he give us more light. In order to comply with these
requests, he. from time to time, increased the voltage;

notwithstanding this, it seemed almost impossible to

keep lamps at incandescence more than a few days.

when they would get to burning at a red heat again.

He had tightened up his belt and his dynamo was taxed
almost beyond its capacity, so much so that we seriously

contemplated purchasing a new dynamo of a larger size.

At your suggestion, on June 3d, we took out every
lamp in our place and put in an entire new installation

of Columbia lamps and brought our voltage down to

no. The transformation was wonderful. We got twice
the candle power that we had been able to secure for a
long time previous. Lamps v/ere white and have re-

mained so ever since. Our engineer loosened up his

belt, and we find that our dynamo can carry raore lamps
than we have installed. The lamps have, averaged us
in life about Soo hours, but the principal point in their

favor is that their candle power is maintained, and there

are no more complaints on the part of our employes,
and the engineer is not requested to give us more light.

It is needless to say that in purchasing lamps in the fu-

ture we shall look for maintenance of candle power, and
that our voltage will be maintained at no. We are

pleased to make this acknowledgment of our apprecia-
tion of Columbia lamps.

"

BUSINESS.
The general catalogue of electrical supplies issued by

the Western Electric company is well arranged and com-
prehensive. A special electric light catalogue will soon
be published.

Clymer & Heilman. manufacturing electricians of

Reading, Pa., are prepared to furnish electrical ma-
chinery and supplies of all kinds, to act as electrical

engineers and to do repairing of electrical apparatus.

The California Electrical Works of San Francisco no-
tifies its friends and patrons that upon August 15th it

will remove from its present quarters to 409 Market
street, between Fremont and First, where, on account
of a more central location and more commodious quarters,

it will be better able to look after the interest of cus-

tomers.

The Electric Appliance company was successful in

large deals during the month of July, closing a number
of orders for complete electric supply equipments for

several good sized plants. The company stales that the

general \olume of business for the month was reasonably
satisfactory, considering the time of year and the general

condition of trade.

The Star Electric company of Binghamton, N. Y.,

manufacturer of "Perfection Drop" annunciators and
other specialties, asserts in a recent circular that it be-

lieves it has overcome the defects found in most of the

drops now on the market. A most casual examination,

the compan)' declares, will disclose the simplicity and
reliability of construction of this drop.
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ILLUSTRATED ELECTRICAL PATENT RECORD.
t^G^.gS^. Device for Suspending and Supporting Trol-

ley Wires. Charles H. Fisk, Washington Court
House, Ohio. Application filed February 23, 1895.

Claim one: In an electric wire supporter, the combina-
tion of tlie two main pieces and the washer, the detach-
able lialf held in place by the small projection on the
washer.

564,994. Subway for Electrical Conductors. William
H. Hart, Brooklyn, N. Y. Application filed May

The upper and lower sections are joined to form a closed
conduit, and vertical and horizontal partitions divide the
closed conduit into ducts, the vertical partitions at the top
or the conduit being formed in one piece with the upper
section, and the horizontal partitions beine; removable.

565,032. Electrical Governor. Mark A. Replogle' Cedar
Falls, Iowa. Application filed January 26, 1894.

A feature of the device is the oscillating lever, having ex-

tended from its outer end the flexible tongue. Tlie lever

and tongue are adapted to vibrate between two lines of
fixed contact points oppositely arranged in pairs. The con-
tact points are arranged in such position that when the
lever and tongue are pressed toward a line of them they
will make contacts witli them in consecutive order, and
break contact in inverse order when pressed away from the
same. The contact points in one line are adapted to set

into successive and combined action a series of mechan-
isms for increasing the power supply, and the contact points
in the opposite line are adapted to set into similar action a

corresponding series of mechanisms for decreasing the
power supply by means of electrical currents and electro-

magnets.

565,046. Telephone Switchboard. Alfred Stromberg
and Androv Carlson, Chicago. 111. Application filed

October 29, 1895.

The last claim is for the combination with the terminals
mounted upon the front of the board, of a listening plug,
carrying contact plates connected with the operator's tele-

phone set and carrying the extensions.

565.053. Electrical Fire Alarm System. Charles D.
Tisdale, Boston, Mass. Application filed August

27, 1895.

A compound conductor for electric fire-alarms is de-
scribed, consisting of a core wire of metal fusible at a tow
temperature, an insulating material covering the wire, a

second wire wound around tlie insulating material, and an
outer covering of insulating material surrounding the
whole, the insulating coverings being readily destroyed by
heat.

565,056. Electro- therapeutic Apparatus, Henry E.

Waile, New York, N. Y. Application filed April 2,

1894.

It is proposed to furnish a room, having an insulated
floor to support the patient, with an electrode supported at

and extending through the upper portion of the room.
Means will be provided for adjusting the electrode and lor

connecting it with a source of electric energy, whereby, it

is claimed, the whole room may be filled with'aiffused elec-

tricity.

565,080. Telephone Sub-station Apparatus. Achilles

de Khotinsky, Boston, Mass. Application filed May
23, 1S96.

A telephone transmitter, a current changing signal-send-
ing device and a source of current supply common to boili

are provided, together with an induction coil for transform-
ing the currents of the source of supply in both talking and
signaling, having different ratios of transformation, accord-
ing as it is operated in association with the transmitter or
with the signaling device.

565,085. Conduit for Electric Railways. Charles D.
Mattison, New York, N. Y. Application tiled Feb-
ruary 23, 1S92.

This is a closed electric conduit containing a conductor
mounted in insulated supports, a contact-carrying arm
mounted in one of the side walls, and liaving a rocking

NO. 565,324.

motion, and arranged to make contact with the conductor,
and trolley contact arms supporting a contact rail, and hav-
ing a movable connection therewith.

565,086. Fire Alarm Signal Box. George F. Milliken,
Boston, Mass. Application filed April 20, 1891.

A signal wheel or circuit breaker, a non-interference
magnet in circuit therewith, a shunt circuit controlled by
the magnet, a second circuit shunting the signaling con-
tacts, and a circuit breaker therein adapted to be operated
by the actuating train after a predetermined period.

565,092. Electrolier. Nevada L, Root, Charles L.
Reed and David C. Hale, Longmont, Colo. Appli-
cation filed March 13, 1895.

One feature of the combination is a helical spring in-
closed and connected at its lower end to the adjustable
member, the spring being constructed of bare wire and being
adapted to serve as an electrical conductor; there being
also an exteriorly insulated extensible conductor arranged
within the spring, and insulating linings arranged in the
adjustable members.

565,102. Electric Railway. Henry Brandenburg, Chi-
cago, III. Application filed May 16, 1895.

Claim is made for the continuous upwardly extending
side, with a longitudinal groove therein outside of the con-
duit chamber, of the slot rail overlying the side of the con-
duit, having its rear edge confined in the groove and fasten-
ing devices for retaining the slot rail in place.

Issued July 2S, z8q6.

565.103- Electric Railway. Henry Brandenburg, Chi-
cago, 111. Application filed August 28, 1895

A trolley for electric conduit railways is described, con-
sisting of the body having the joint or flexible end sections
and the flexible bars centrally secured to the body on each
side with contacts carried by bars.

565,136, Electric Sad Iron. Frederick H. Date, John
Heffron, Benjamin H. Scranton and John Scudder,
Detroit, Mich. Application filed May 31, 1895.

The first claim follows : In an electric sad iron, the com-
bination wiih the body, containing a resistance coil having
suitable conductors, of the hollow handle, the tube located
therein and surrounded with a spiral actuating spring, and
the switch consisting of a disk located on the forward end
of the tube, the conductor extending through said tube and
connected to the contact springs, and the switch arm hav-
ing conducting wires leading to the resistance coils,
whereby the current may be switched on or off of the coils.

565,138. Distribution and Regulation of Power, Hor-
ace B, Gale, San Francisco, Cal. Application filed

June 17, 1895.

The combination is claimed of a prime mover, its work-
ing load, a dynamo-electric machine operatively connected
therewith, a system of independently energized electrical
conductors in circuit with the dynamo-electric machine,
whereby it is permitted to act interchangeably either as a

NO. 565. '74-

generator driven by the prime mover and delivering elec-
trical energy to the conducting system, or as an auxiliary
motor deriving electrical energy from the system, and a
metering device adapted to indicate separately tlie total
energy delivered to the conducting system and the total
energy received therefrom by the dynamo-electric machine.

5^5- 139- Method of and Means for Electric Regulation
of Power. Horace B. Gale, New York, N. Y. Ap-
plication filed January 15, 1896.

In an electric load-regulating apparatus there is the com-
bination with a prime motor and its driven machinery of a
regulating dynamo operatively connected therewith and
automatic controlling mechanism adapted to increase the
electromotive force of tlie dynamo when the load on the
prime motor is dicninished, and to diminish its electro-
motive force when the load is increased, whereby the elec-
trical work of the dynamo is adjusted to compensate for
fluctuations in the work of the connected machin^sry and
the resultant load on the prime fnitor is regulated,

565, 140. Electrode for Secondary Batteries. Georg
Hubner, Gernsbacli, Germany. Application filed

June 24, 1895, Patented in France April 22, 1895;
in Belgium April 22, 1895; in England April 23,

1895, and in Sweden April 25, 1895.

The method of constructing plates or electrodes for elec-
tric storage batteries consists in fusing together nitrated
hj^dro-carbons with nitrated cellulose, and casting the fused
mixture to the desired form.

565,155. Electric Motor. Joseph Conner, James R.
MacMillan and Allen

J.
Fuller, Philadelphia, Pa.

Application filed September 17, 1895.

One claim is for a device for preventing lateral move-
ment of or upon shafts or axles, consisting of a pair of split
collars, each provided with a pair of bolts for clamping it

to the shaft or axle,,and adjusting screws and nuts inter-
posed between the corresponding halves of the collars,
whereby the collars may be adjusted relatively to each
other and clamped upon the shaft or axle.

565,174, Trolley Wire Support,. Louis McCarthy, Bos-
ton, Mass. Application filed July 20, 1894.

This device comprises a supporting arm, an insulator, a
linked connector extending vertically and intermediate the
insulator and the supporting arm, and another insulator be-
tween the connector and the supporting arm, whereby
double insulation is obtained between the trolley wire and
the supporting arm, and the wire is held by a yielding sup-
port, which permits it to respond to vibrations.

565,178. ElectricCable for Fire Alarm Systems. Henry
A. Reed, Newark, N. J, Application filed Decem-
ber 30, 1895.

This conductor is composed oi a central wire of fusible
metal, or compound of metal, an electric wire wound
around the fusible wire, an insulating material over the two
wires, an electric wire wound Upon the insulating material,
and an insulating material covering the whole.

565,188, Automatic Electric Fire Alarm. Charles D.
Tisdale, Boston, Mass, Application filed July 11,

1895.

An electric cable or conductor is composed of two wires,
one of whicli is formed of a metal fusible at a low tempera-
ture and covered with an insulating material destructible
at a low degree of heat, and the otiier of the wires being
wound about the insulating material on llie first wire
throughout its length.

565,202. Combined Telephone and District Alarm Sys-

tem. Flemon Drake, San Francisco, Cal. Appli-

cation filed September 26, 1894.

The inventor claims the combination with a telephone
line extending from the sub-station to theceniral station, of 1

a telephone set at the sub-station, a responsive device or in- ]

dicator at the central station, a switch included in one liml) i

or side of the telephone circuit for opening the circuit
through the telephone set. a rotating disk carrying projec-
tions or contact terminals arranged at intervals around the
periphery of the disk, and adapted to successively engage
and open the switch as the disk rotates, the contact termi-
nals being electrically connected in pairs, a spring or con-
tact brush adapted to make electrical contact with the con-
tact terminals, and adapted to engage one of the contact
terminals at the same time that the terminal electrically
connected therewith engages the switch controlling the con-
tinuity of the circuit through the telephone set, a battery in-
cluded in circuit between the spring and the second side or
limb of the telephone line, whereby the circuit of the bat-
tery may be closed over the limbs of the telephone line and
through the indicator at the central station, a second spring
or contact brush adapted to engage the contact terminals, a
protective circuit and an electro-magnet included between
the second spring and the second side or limb of the tele-
phone line, a lock for maintaining the disk againstrotation,
the lock being controlled by the electro-magnet, the contact
terminals upon which the springs normally rest being elec-
trically connected, whereby the electro-magnet, battery and
protective circuit are normally included in a local circuit
and any disturbance of the protective circuit actuates the
electro-magnet to release the rotating disk and transmit a
signal to the central station.

565,217. Cable for Electric Fire Alarms. Henry A.
Reed, Newark, N. J. Application filed April 20,

1896.

This conductor is composed of a core wire of copper or
other electric wire, a fusible metal or compound of metal
round and about the core wire, an insulating material over
the fusible metal, an electric wire wound upon the insulat-
ing material, and an insulating material covering the whole.

565,240. Underground Trolley System. Richard E.
Sherman and Dexter E. Kenyon, Chicago 111. Ap-
plication filed November 12, 1895. -

The slotted conduit containing longitudinal slotted tubu-
lar openings for the outgoing and return conductors of the
line, and a bifurcated trolley device comprising arms
branching from the trolley pole, which passes through the
conduit slot and straddling the housing, each arm carrying
at its end a spring-controlled metal stem terminating at one
end in a roller contact device within one of the openings,
and insulated condu:ting wires on the arms electrically con-
nected with the stems.

565,269. Globe for Electric Arc Lights. Salomon Hei-
mann. New York, N. Y. Application filed February
29, iSg6.

In a globe for electric arc lights, the combination with a
glass chimney, of a metal ring surrounding the lower end
of the chimney, a cylindrical metal frame in the lower end
of which the -ring fits snugly, and a series of glass tubes
held longitudinally and side by side in the cylindrical
frame.

565,284. Compound Wound Polyphase Generator. Ben-
jamin G. Lamme, Pittsburg, Pa. Application filed

June 4, 1895. (

The method of compounding the field of a polyphase
alternating current generator consists in producing by in-
duction an independent secondary current corresponding
to each phase of primary armature current, combining and
rectifying such secondary currents and exciting the field
magnet coils therewith.

56^,324. Electrolysis. Henry Blumenberg, Jr., Wake-
field, N. Y, Application filed January 10, 1895.

The process described consists in causing an electrolyte
containing a chloride in solution to flo\\' through an electro-
positive compartment, and a separate electrolyte through
an electro-negative compartment in an opposite direction
conveying the basylous radicals from the latter compart-
ment to the bottom of a separate tank, and the chlorine gas
from the positive compartment to the bottom of the same
tank.

NO. 564,994.

5^5.385, Telephoning from Cars. ManiousGarl, Akron,
Ohio, Application filed January 10, 1S96.

The combination is claimed of a portable telephone and
a stationary telephone, a portable pole provided with curved
arms or hooked outer ends, a box or casing located in the
path of the circuit between the portable telephone and a
fixed telephone, and metallic bars adapted to engage with
the hooked ends of the arms connected to the pole.

565.407, Electric Locomotive. Rudolf Eickemeyer,
Yonkers, N. Y, Application filed December 30,

1889,

A storage battery chamber is provided beneath the car
floor and accessible at the end of the car, in combination
with a battery tray and rollers for suiiporting and guiding
the tray during its endwise insertions to and its removal
from the chamber, the tray being provided with concave
roller seats, occupied by the rollers when the tray is in

proper position.

565,410. Electrical Fire Alarm System, John D, Gould,
Brooklyn, N. Y. Application filed August 27, 1895.

Two wires are arranged side b^' side, but not in contact,
one being formed of a metal fusible at a low temperature
and placed above tlie other wire and connected to one pole
of an electric battery, and the other to the other pole of the
battery, an insulating block secured over and separating
the ends of the wires, and a bell or other sounding device
located in the battery circuit,
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Electrical Bottle-filling Machine.
One of the most ingenious of the recent mechanical

applications of electricity is the Fahrney electric bottling

machine, which is shown as it appears in actual opera-

tion by the illustration on this page, the details being

brought out more clearly by the succeeding cuts on pages

S6 and S7. This apparatus is especially commendable

because the use of electricity is natural and seemingly

necessary to secure the results obtained; there is nothing

strained or artificial in the electrical application, as is

sometimes the case in appliances bearing the name "elec-

trical," where other means could be more efficiently used

to attain the object sought In this machine electricity

and shut off automatically. The header is three feet

long and two inches in diameter, supported, with the

electrical mechanism, as shown, on a suitable frame with

a slate base, placed on a bench. The header is con-

nected by piping or hose with a vat containing the liquid;

and the relative position of the machine to the vat may
be adjusted to obtain the moderate pressure required.

A strainer may be introduced into the feed-pipe leading

to the header, as shown in Figs. 2, 3 and 4, but in the

present instance, as will be seen by a glance at Fig. i,

the strainer is not considered necessary. An operator is

needed to place the empty bottles in position and to

remove the filled ones. The young man at the right, in

valve. The cycle of operations is indefinitely repeated,

and four valves are found to be sufficient to keep one

operator very busy. Any suitable source of electricity

can be used; in the Fahrney laboratory no volt current

is employed.

By an inspection of the parts, as shown in Fig. 5. a

more exact idea of the method of operation may be ob-

tained. ./ represents the poles of the larger and smaller

magnets. The former (^} are screwed through the

brass cap j. This provides a means for operating the

valve without any exterior mechanical connection,

avoiding danger of leaking and the consequent friction

of operating valves through water-tight stuffing boxes.

t

is used because no other agent will do the work so well,

and it is not surprising, therefore, that it has proved suc-

cessful in factory practice.

The machine was patented last month by William H.

Fahrney of Chicago, and it is now in daily operation in

the laboratory at 112 and 114 South Hoyne avenue,

where it is used in bottling a medical preparation. It is,

of course, equally well adapted to the use of brewers,

ink manufacturers and others, although it is necessary to

take into account the electrical resistance of the fluid to

be bottled. By reason of its rapidity, accuracy and au-

tomatic action, the inventor claims that the electrical

bottle-filling system is greatly superior to the siphon fill-

ers commonly in use.

By reference to Figs. 1 and 2. it will be seen that the

machine consists, es^^entially, of a header provided with

four electrically controlled valves, from which the bottles

are filled by gravity, the flow of liquid being established

ELECTRICAL BOTTLE-FILJ,ING MACHINE.^THE MACHINE IN

Fig. I, is engaged in this task, while the one at the left

is corking the filled bottles by blows from a mallet.

Stated in general terms, the electrical operation of the

machine is simple and easily comprehended; but, as

may be readily imagined, much careful experimenting

was necessary to make the theory a working fact. The

operations of opening and closing the valve are accom-

plished by two sets of electro-magnets and two circuits.

When the empty bottle is placed on the bottle-rest

(shown in connection with the whole machine in Fig. 3

and enlarged at O in Fig. 5) a push-button completes an

electrical circuit; the armature of the larger electro-

magnet above is attracted and this movement, in turn,

opens the valve. The liquid rushes through the nozzle

into the bottle until it reaches the predetermined height,

when it makes connection between two insulated termi-

nals on the nozzle. This completes the second circuit

and operates the smaller electro-magnet to release the

OPERATION.

The armature (// //) is adjusted under the magnets s and

attached to the valve jj, the latter bemg held normally

closed by the spring /.^. The valve-seat £ screws into,

the valve-cap F, the valve resting in rubber bushing ./.

The check-nut 6 also acts as a stuffiing box, preventing

any leakage by capillary attraction along the thread of

the screw. The valve and armature can thus be ad-

justed while the machine is in operation.

The weight of the bottle on the button g G closes the

circuit between the frame and the insulated post c? and

thus through the larger magnets 3 A, causing the valve

to open. When the liquid has reached the desired

height, which is controlled by adjusting the slide Z? on

the standards constituting the side risers of the frame, the

fluid makes connection between the inner and outer tubes

of the nozzle Cand closes the circuit through the small

magnet / A. The armature of this magnet opens the

circuit through the larger magnets and permits the valve
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to close. As the full bottle is lifted from the bottle-

rest the circuit is opened by the return of the button to

its normal position, and withdrawing the nozzle from the

bottle opens the circuit through the small magnets, and

the switch closes.

It will be noticed that while there are three points at

which contacts are made, there is only one where spark-

ing can occur, as there is no current flowing when the

button opsns and the breaking of circuit on the nozzle

is done by the liquid.

The large magnets may be wound for any voltage, or

for any pressure of liquid, the ordinary winding for a

no volt circuit being 450 ohms. The machine uses

very little current, each nozzle taking about one-fourth

ampere while filling, and while at times it consumes one

ampere the average will not exceed 75 watts. The small

magnets are wound to 700 ohms, and the resistance

through the liquid makes the amount of current con-

sumed very slight. The resistance between the ter-

minals in distilled water is 1,100 ohms.

Mr. Fahrney, the inventor of this machine, is a grad-

uate of the Chicago Manual Training School, and he

built the first steam engine turned out by that institution.

FIG. 2. ELECTRICAL BOTTLEFILLING MACHINE.—FRONT
ELEVATION.

The machine will be on exhibition in the dairy building at

the Minnesota State Fair in Minneapolis during the

first week of September. It will be in charge of J
D.

Price, an experienced Chicago electrician. It has been

in actual service in Chicago for one year, and has a

record of filling 100 dozen i8-ounce bottles in an hour.

(Eighteen ounces make a little overa pint.) The services

of a good operator are necessary, of course, to attain this

speed. It is claimed for the machine that it is more

rapid than the old siphon filler; that there is no waste,

and that it fills every bottle to exactly the same height

with no attention from the operator.

Electric Railway Litigation.

At Trenton, N. J., August nth a preliminary injunc-

tion was granted by Judge Greene of the United States

District Court, restraining the Walker company from

using or vending certain improved suspended switches

and traveling contact for electric railways, the patent

for which is claimed by the Thomson-Houston Electric

company. The complainant alleges that the company's

patent rights are being infringed.

Views of von Dolivo-Dobrowolsky on
Polyphase Work.

The ann&al meeting of the German Electro-technical

society was lately held in Berlin. The proceedings

were reported by a representative of the Electrical En-

gineer of London, who took advantage of his trip to in-

terview several German electricians. The result of a

talk with von Dolivo-Dobrowolsky is quoted:

After the meeting was over a few gentlemen and I

proceeded to the works of the Allgemeine company to

view a few high-tension experiments. The machine
used was designed by Mr. Dobrowolsky, and generates

current at the enormous pressure of 24,000 volts. The
insulation on the coils is largely composed of mica, to

enable them to stand this pressure. The experiments

were not unlike those shown by Messrs. Siemens Bros,

in this country, but the fact that the high pressure was
generated direct in the coils, and not obtained by trans-

forming up, formed their great distinction.

The subject on which I was most anxious to question

Mr. Dobrowolsky was naturally that of polyphase work,

of which he can justly claim an inventor's interest. The
question of who may have been the first inventor by a

few weeks, and whether the American were before the

Continental experts, is one which in my opinion should

be left to the historians to fight over. The real credit

FIG. 3. ELECTRICAL BOTTLEFILLING MACHINE.

-

VIEW.

The officers of the Oakland, Cal., San Leandro Sc

i lay wards electric railway do not believe in the policy
of discharging employes frequently, and have established
a graduated wage system to encourage long terms of serv-
ice on their line.

lies more in the fact that when the subject of our inter-

view had discovered from his original researches the

essential principles of the motor with a revolving mag-
netic field, he immediately put the same to practical

ends. Since then the firm with which his name is so
prominently connected has gone forward by leaps and
bounds, and the advantages of this invention have been
of service to the general public in hundreds of installa-

tions where the systems previously known would have
been most inconvenient. It is also worthy of note that

Mr. Dobrowolsky's patents are granted mostly for prac-
tical details and improvements now in general use. In
these patents he acknowledges the prior work of Prof.

Ferraris covermg the first principles of the rotary field

work. I found Mr. Dobrowolsky in his own office and
very busy, but he kindly spared me a couple of hours of

his most valuable time. He told me that the three-

phase work could now claim the larger proportion of the
total output of machines from the shops of the Allge-

meine Elektricitats Gesellschaft. The total output of

dynamos per annum now repches the enormous aggre-
gate of between 70,000 horse power and 80,000 horse
power, and their new works will enable the com-
pany to double this output easily. Some 20 ma-
chines of 1,000 horse power and over were in-

cluded in this large total, I next questioned Mr.
Dobrowolsky on the vexed question of the drop of

potential in three-phase work when used for lighting

purposes. This effect has, he told me, been much ex-

aggerated both abroad and in England, as with care-

fully designed machines the fall of potential between no
load and full load can be kept within live per cent.

This, of course, is when incandescent lamps form the

bulk of the load. He invariably uses the star method
gf coupling up the fields of the generators, and with the

many and important installations carried out to his de-
sign has had no complaint of bad regulation. A very
large plant is at present being laid down on this system
at Oberspree, near Berlin, by the Allgemeine company.
The current will be generated at 6,000 volts between
adjacent wires of the three-wire network, and then
transmitted to the various suburban districts around
the great city. The very best machinery will be used
to insure economy in working. The engines will be
triple-expansion and condensing, the water supply for

condensing purposes being ample. The coal supply
can be drawn from any district as the prices may direct,

and can be transported to the work either by the river

or by one of the two railways which will have sidings
to the works. The supply of power for manufacturing
purposes is expected to provide the largest amount of
load, although a large amount of lighting will

be done. Mr. Dobrowolsky informed me that the
charge for power would be lopfg. (i,Jd ) and for light

gopfg. (6d.) per unit. With the lighting customers,
however, good discounts will be given to regular con--
sumers The rate of discount will be based on the lamp
hours by dividing the unit consumed by the maximum
power required for the lamps. It is expected that a
large number of electric tramways will be supplied from
this station. The voltage of general distribution is fixed

at 6,000 so that the fluctuations in pressure may be
small. ' This pressure will be transformed down to 500
volts for motor work and to 120 volts for the supply of

light. A low-tension distribution will be provided at

these pressures as the demand arises. Current will be
supplied at the start to the following places: Marien-
felde, Britz, Lichterfelde, Spandau, Hohenschonhausen,
Friedrichsfelde, Straulauand Rudow. These places sur-
round Berlin, so that a large mileage of mains will have to

be laid. The mains to Spandau will be over 17 miles long,

as a direct route cannot be taken. Other suburban towns
will be connected as the undertaking progresses till a
complete network has been established around the city.

The company also hopes to supply a few sub-stationf?

within the area of the town of Berlin, as the increased
demand renders the present stations too small for their

work. In that case, motor-generators will be used to

give the requisite continuous current supply to the
existing mains. Certain outlying portions of the town,
not at present connected to these supply stations, may
also be supplied from the beginning on the three-phase
system. The magnitude ot the undertaking, together
with the economic consideration in the selection of the
site and the type of machinery, should insure a large
remunerative load for the stat'on when complete. The
day load from the tram-lines alone will be a most paying
item in the revenue account. The buildings are being
erected to contain machinery of go, 000 horse power, but
the whole quantity of generating plant will not be in-

stalled at first.

I next questioned Mr, Dobrowolsky as to the type of

alternate current motor he would use for the rotary
transformers. The advantages of the non-synchronous
type, in his opinion, warrant its selection for this pur-
pose. In efficiency, when loaded, there is nothing to

choose between the two types— i.e., synchronous and non-
synchronous—but in the power factor the synchronous
motor has its only advantage. A non -synchronous motor of

large output will take some 10 to 15 per ceni, more cur-
rent for a given power than the synchronous one. This
disadvantage is more than compensated, in Mr. Dob-
rowolsky's opinion, by the increased facilities in start-

ing a noD-synchronous motor; also, when running, the

drive is much more flexible wiih the motor not running
absolutely in step with the generator. There is a slight

variation in speed if a sudden load comes on, which
prevents undue strain. Again, with a synchronous
motor a short-circuit may cause it to fall out of step,

after which there is no recovering power, while a non-
synchronous motor will always pick up its load again
after the temporary short-circuit is removed.

The next point we conversed on was the advantage of

the three-phase current for driving the machine tools in

a workshop. Mr, Dobrowolsky's firm uses this system
entirely throughout their works, and carry the sub-di-

vision of driving power rather to an extreme. Even the

grindstones have individual motors, but a number of

small lathes are usually grouped on to one common
countershaft driven by one motor. In comparing the

three-phase with the direct current system, Mr. Dobrow-
olsky assumed that some 200 motors -were required in a
particular case. That meant 200 commutators and at

least 400 brushes. Assuming the motors were well de-

signed and in good order to commence with, it is ex-

tremely unlikely that the good condition will continue.
If one motor wears its brusties rather quickly, and is

not attended to when required, undue wear of the com-
mutator takes place. So it is likely that a few motors
will require repairs on their commutators, and that the

brushes will be an item to be considered in the annual
cost of upkeep. With the three-phase motor all the ad-
vantages of the direct current motor can be obtained,

and that without the use of either a commutator or
brushes. The construction of the moving parts is also

mechanically stronger, and moisture on the squirrel-

cage rotor does no harm. It is also comparatively an
easy matter to make the field coils waterproof. After
seeing the plant at work, I could not but admit that the

case for the three-phase motor was proved.

We then tackled the question of starting torque and
current, together with the various starting devices used
for three-phase work. Mr. Dobrowolsky informed me
that a small motor, when connected direct to the full

pressure of the mains, would lake four or fi\e times the

normal current, and give at the same time three or four
times the normal torque. Such a large starting torque

is seldom required, and hence, except when the motor
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is used for working lifts or cranes, or some equally
heavy purpose, the current at the start can be reduced
with advantage. If. however, the generators are large

compared to the motors, there is no reason why the

motors should not be started by connecting them direct

to the mains. This course is adopted in the Allgemeine
works for motors up to five horse power. For larger

sizes the starting current can be kept down by using a
transforming device when first switching in. Another
method invented by Mr. Dobrowolsky in the early days
of three-phase work is that of inserting resistances in

the armature circuit. This can, by means of a gov-

ernor, be automatically short-circuited when a given

speed is attained. This method, however, does away
with the simplicity of the squirrel-cage construction, as

collecting rings are required, and hence is not much
used for small motors. A better way is to change the

connections of the motor by a kind of series-parallel

device. Thus, by a simple switching device, the con-
nections of the motor can be changed from the triangle

coupling to the star coupling when starting. When this

is done, the motor, when connected direct to the supply,

will give its normal torque with ouly lyz times its nor-

mal current.

If it is very important to prevent fluctuating, resist-

ance is sometimes put in series with the motor. With
very large motors, such as those required in sub station

work for converting alternate currents into continuous,

it is preferable to put resistance in the induced circuit.

The regulation is then effected on the low-pressure side,

and on a large current, which is better than using re-

sistance to be subjected to. say, 6.000 volts pressure.

As a guide to what size motor can be used without start-

ing gear, Mr. Dobrowolsky said that with a 300 horse

power generator a 10 horse power motor can be switched
directly on without disturbance to the surrounding light.

The sudden drop then would be under three per

cent. When using these motors for driving centrifugal

apparatus for sugar refining, where a large mass has to

be accelerated, care has to be taken that the motor does

not take too much current during the time it is gaining

speed. In such cases Mr. Dobrowolsky has found it

better to design the motor to have more self-induction

three miles across, and the station outside the town, he
should use a three-phase high-tension system. The
transformer sub-station in such a case would be equipped
with transformers of from 20 to 30 kilowatts. Slrass-

burg has recently been equipped to his designs on the

latter system.

Cyrus W. Field's Personal Character-
istics.

In view of the interest that is being manifested at the

present time in the proposition to commemorate the es-

tablishment of a comprehensive system of submarine

telegraphy, the publication of the story of Cyrus W.
Field's life by Mrs. Isabella Field Judson is peculiarly

appropriate. George W. Smalley, who knew and ad-

mired Field, says the story is well told. In an elabo-

rate review of this interesting work in the iWrr ]'or/c

Herald "^v. Smalley says: "The personal traits come

out, and those are the most important. Anybody can

string together dates and facts which are the skeleton of

a human existence. Even that, though anybody can do

it. is not an easy thing to do well. But to clothe the skele-

ton with flesh, to set the blood running in the veins, to

reproduce the man as he was. to make hira live again and

move and talk—that is a very high form of literary art;

so high that the number of really good biographies in

the English language is not large, nor likely to be large.

This is not to be ranked with the best, but it is an hon-

est piece of work, and they who knew not Field may get

from this, Mrs Judson's life of him, a sufficient notion

of the man and what he did." The story of that event-

ful life is grapically told:

"I never saw Cyrus so uneasy as when he was trying

to keep still." So wrote one of his brothers in 1853.

Cyrus Field was then 34 years old. He lived nearly 40
years longer and to the end the saying was true. No

began the preparation. Extracts are given "without
express credit," says Mrs. Judson. It was a mistake not
to credit them. No biography is so interesting as an
autobiography. What a man sets down about himself
is certam to be truer, if it be true at all, than anything
anybody can write about him. But there is, neverthe-
less, a great deal of Cyrus Field himself in this volume.
It is interesting to think of the man who created the
Atlantic cable as an errand boy in A. T. Stewart's store
at 550 a year. Even he could not live on that sum. and
he says, "My oldest brother lent me money, which,
just as soon as I was able, and before I was 21, I re-

turned to him with interest." This, too, is character-
istic.

"I always made it a point to be at the store before the
partners came, and never to leave before the partners
left. Mr. Stewart was the leading dry goods merchant
at that time. My ambition was to make myself a thor-

oughly good merchant. I tried to learn in every de-
partment all I possibly could, knowing I had to depend
entirely on myself."

His letters as a boy are full of the spirit of thorough-
ness. His life was full of it. I saw a good deal of Field
at various times, mostly in England, but also here in

New York. I cannot conceive of him as doing anything
without putting his whole soul into it. The most trivial

action was an expression of energy. We drove together
in a hansom one afternoon in London to make calls. The
cabman did not know his way about very well, and Field
was constantly signaling to him with his umbrella out
of the front of the cab. The umbrella became a part of
him as he pointed it hither and thither. He wielded this

humble instrument as if it had been a marshal's baton
pointing the way to glory. The most obstinate cabman
would not have dreamed of disobeying his peremptory
gesture of command.
An anecdote related by Jacob S. Schultz is new

to me. Stewart, he once remarked, told him that he
had taught Field all he ever knew about telegraphy.
He said:

"It is quite notorious in our house. Mr. Field was
for a long time a clerk in that establishment, and Mr.
Stewart said Mr. Field was in the habit of watching the
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than usual, rather than to use starting resistances to be

varied automatically or by hand. The regulation is

then quite independent of the operations, and the motor

brings the separator up to speed without straining any-

thing. To show the power of these motors, one four

horse power motor in the works of the Allgemeine com-

pany used to drive a wood-planing machine runs at the

high speed of 4,500 revolutions. When the wood is put

to the revolving cutter it takes some 12 horse power,

and yet the non-synchronous motor does not break down.

A high frequency generator had to be used to drive the

carpenters' shop owing to the high speed required from

the motors. When passing through the Mauerstrasse

station of the Berlin Electricity Works the previous day

I had noticed two of the large generators, coupled on

either end of an engine shaft, to be running, although

all the connecting rods were disconnected. As the

Allgemeine company have had most of this work through

their hands. I asked Mr. Dobrowolsky the meaning of

the above. He explained that most of the direct cur-

rent generators used in these works were wound to give

125 volts for the no volts supply on the main. The
more recent additions are wound for 250 volts, -so as to

supply across the outside wires. The two machines I

had noticed were these higher voltage machiiies, and

they were being used to supply 500 volts for traction pur-

poses. The main engine of one coupled set drives the two

dynamos at each end of the shaft. These are 125

volt machines and connected in series; they are used

to supply the hitching-up motor generator. These

latter two machines are wound for 250 volts, and are

mechanically connected to the engine crankshaft. The
one acts as a motor and enables the other, as a genera-

tor, to hitch the voltage up to 500. Mr. Dobro-

wolsky explained to me that by earthing the wire

the insulation of the low-voltage dynamos was not

strained. He also had used a similar arrangement

for supplying large arc lamps from the two outside wires

of the Berlin system. As a final subject I asked a

few questions as to the conditions in town-lighting which

determined the system. Mr. Dobrowolsky agreed that

each place required separate consideration, but as a gen-

eral guide said that for towns included in i '4' -mile circle

he should always use continuous current if the station

could be placed in the area. If the town was. say.

FIG. 5 ELECTRICAL BOTTLE FILLING MACHINE. DETAILS OF CONSTRUCTION.

man ever had a more restless energy. He seemed driven

forward by an invisible and irresistible force. The
force was himself. He was born so; when he died he

had exhausted this apparently inexhaustible store of en-

ergy. But meantime he had changed the face of the

world. It is difficult now to conceive of this terrestrial

globe without submarine ocean cables. Yet it is but

just 30 years since the first Atlantic cable was success-

fully laid and put in operation. It would have come in

time no doubt, without Field's help, but it was his work,

and to him will belong forever the irnperishable renown
springing from the accomplishment of one of those tre-

mendous exploits which revolutionize the conditions of

existence. He was then but 45 years old and he had

given 13 years of his life to the struggle.

The business side of him comes out early. "It is re-

membered of CyruE Field as a child that his dealings

with his playmates were most exact. He paid punctu-

ally all that he owed, and required the same punctuality

in return." The habit was not peculiar to him. He
was a New Englander, born in Stockbridge, Mass.,

where life had for generations been hard, and is, in some

respects, still hard, and for the yeomanry of the old

{Jays—the farmers who lived on their farms—has become
all but impossible. At 16 he thought himself old enough

to seek his fortune.

"For three years before he had kept the family ac-

counts, and had most carefully entered every item of ex-

pense in a small paper book, and he was well aware that

it was only with strict economy that the eight dollars

given to him by his father at parting could be spared

from the family purse."

The early part of this book is full of details showing

how pinched were his circumstances and how methodi-

cal his expenditure- In an account sent to his father

occurs one item which in these days seems remarkable

enough. "To one steel pen, i2'4 cents. ' I have grown

used, during the last twelvemonth— the first year I have

lived in America since 1867— to extortionate charges of

many kinds. But no stationer has yet asked me to pay

12^ cents for a steel pen, nor should I know wha" to do

with such a pen if I had it. nor with the still more stub-

born stylograph.

Many of the details of this early life come from an

autobiography of which toward the end of his life Field

old gentleman, and by a sort of tick-tick giving notice to

his fellow clerks of the fact that he was coming, so that

every man was in his place, and from that simple idea

Mr. Field got the idea of telegraphing, which had made
his fortune."

The anecdote would be more to the point if Field liad

been Morse. But it may be true enough. Field was
not the man to throw away a hint of any kind.

I pas= overall that part of Fields life between his boy-
hood and the actual laying of the cable. It is well known
and well told in the biography. If I have dwelt a little

on his boyhood, it is for the sake of the traits and inci-

dents which indicate that the foundations of his after

success were then laid. As usual, the child was father

to the man. The Field whom I knew in London was al-

ready one of the foremost figures in the world. He
ranked with Lesseps, and I can hardly think of a third.

As I wrote the name I meant the Lesseps who three

years after the Atlantic cable was at work summoned the

world to see the meeting of the Mediterranean and the

Red Sea and the opening of a new pathway for the world's

commerce. There is another likeness between them.
Both li.'es ended in tragedies; the stamp of failure upon
both at the end. It was a cruel stroke of fortune that

brought each of these two great men low. In Field's

case it was a grief to all Americans. Yet I imagine that

history, though she may have to record the disaster of

Panama, will take little note of the more personal mis-

fortune which befell Cyrus Field. For myself, I can
never think of hira as other than the victorious adven-
turer whose indomitable spirit bound the Old World and
the New together.

For many years after Field had achieved this colossal

work his influence in promoting the union of England
and America was felt in a different way. He was a kind

of permanent ambassador to England, or. if not perma-
nent, frequent. He had begun his mission, indeed.

much earlier than that. Upon the assassination of Pres-

ident Lincoln a meeting of Americans was held in Lon-
don, at which Field said:

"Just before leaving America I called to see Presi-

dent Lincoln, and I know how deeply he desired peace

in America and peace in all the world. I trust, there

fore, that everything calculated to stir up ill feeling be-

tween North and South—even the last sad deeds^or be-
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tween England and America, will be allowed to die

with the good naan who has been taken away, and will

be buried in his grave iorever. If Mr. Lincoln could
speak to-day he would urge upon everyone to do all he
could to allay the passions which have been excited in

America, and I hope all will comply with what I believe

would be his wish."
These pious hopes for a lasting friendship between

Great Britain and the United States Field cherished to

the last, and his efforts to insure their fulfillment were
continual. He was in a position to do much. He knew
some of the best men in England and had their confi-

dence. The letters in this volume show it, but there

was always evidence of it. Mr. Bright had an affection

for him. Mr. Gladstone had— I will not say an affec-

tion, for I do not know whether affection be a part of his

^ nature—but a regard for him, and a high sense of his

usefulness, with a sort of sympathetic admiration for

what Field had done. The two men resembled each
other in at least one point^invincible energy of char-

acter. Each of them also had that supreme faith in

himself which is a condition of great achievement. The
Duke of Argyle was another friend, and there were many
more. Mr. Field saw all these men often enough to

keep them informed about American opinion. Bright
wrote to him in terms which showed how he valued his

co-operation in his efforts for peace and good will.

During all that anxious period which preceded the

Treaty of Washington and the Geneva arbitration Field

was in communication with leading men on both sides.

He did much to bring about a meetmg of minds. Bright,

of course, needed no prompting, but Mr. Gladstone's

feeling toward this country had never been over-cordial.

The first great debate on the Alabama business, in

which the House of Commons had shown itself, as a

whole, really friendly to this country, was in 1868.

Field telegraphed it to America. That is one example
of what he could do. Some of the letters in this volume
from Mr. Bright are of historical importance—one, for

instance, in 1S69, in which he discusses the Alabama
difficulty with freedom and sense, saying to Field:

"I write all this privately to you. It is not from a

cabinet minister, but from an old friend of yours, who
is a member of the English Parliament, and who has
taken some interest in the affairs of your country."

Dean Stanley was another of Field's intimates, and.

though the excellent dean was not primarily concerned
with international politics, he also proved ultimately a

messenger of good will. Lord Ripon, one of the high

commissioners at Washington, bore a curious testimony

to the services of the cable itself in insuring the success

of the negotiation.

"If it had not been for the existence of the cable,

those negotiations must have been protracted in a man-
ner which might have been very injurious to their suc-

cess."

And Sir Stafford Northcote, afterward Lord Iddes-

leigh, said of the Atlantic cable:

"There can be no doubt that it was a main agent in

of the sacred work of union—than your chairman,
who has gathered us around his hospitable board to-

night?"
Mr. Gladstone spoke of Field again as one who, ' 'often

as he had crossed the ocean, had always been charged
weightily upon every voyage with sentiments of kind-
ness and good will, of which he has been the messenger
between the one and the other people."

The relations between Mr. Field and these English-
men were personal and often intimate. Perhaps I might
say that the first time I met the r)uke of Argyle and

a different form. The words now quoted are the final

form and by far the best.

- Of Field's American friendships and American career
I need say nothing. There are others who know them
far better than I do. He had his enemies here and
also in England^— what strong man has not enemies?
He made mistakes. Mr. Phelps, at the dinner given
him at the Mansion House, when he relinquished his
post as American minister, said, in a never-to-be-for-
gotten epigram, "A man who never makes a mistake
never makes anything " Field's life ended in financial
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Mr. Gladstone was at a breakfast given by Mr. Field in

the hotel at Buckingham Gate—a caravansary to which
he clung with an unde via ting pertinacity, I always
thought, because he had begun there and disliked change.
I have met Field also at one of the Thursday breakfasts
in Downing: street, which it was Mr. Gladstone's habit
to give- Mr, Bright readily went, as did the others, to

disaster. Two or three fortunes had passed through
his hands; one, if not two, he had sacrificed sooner than
sacrifice the gigantic undertaking he had resolved to

carry through at no matter what cost. We are a peo-

ple with whom wealth counts for so much^we make
such a superstition of business success; we worship suc-

cess so fervently^that this last ill fortune which befell

Field has, perhaps, obscured in the eyes of the business
world the real triumphs of his life and the real greatness
of the man. They will not remain in obscurity. No
eclipse of his fame can be permanent. It never was
general. The world has done him full honor, whatever
\Vall street may have withheld. His friends have re-

mained his friends. They knew his true worth. It was
not necessary to be blind to his faults in order to ap-
plaud his virtues Let us take the man as a whole. The
only true eulogy is that which takes account of all his

qualities and all his defects. Thus judging him and
trying to weigh his life's work in the oalance which
after generations will use, I think we shall all reckon
Field as one of the illustrious figures of his time.
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the matter. We usually met our American colleagues
at midday, and we were by that time in possession of the
views of our home government as adopted by their cab-
inet in the afternoon of the same day,"
And Mr. Gladstone, at a dinner given by Mr, Field in

London on Thanksgiving Day. in 1872, spoke of the
union of the two countries as meaning, after all, the

union of the men by whom they are inhabited, and then
asked .

"Who is there, gentlemen, of them all that has been
more marked, either by energetic motion or by happy
success in that great undertaking—the accomplishment

these more public entertainments which the great Ameri-
can used to organize in connection with his telegraph
business. When more money was to be raised for the

laying of more cables there was always a dinner, and
often on other occasions. But it was at the banquet
given to Field at Willis' rooms, in London, that Mr.
Bright pronounced his splendid eulogy on Mr. Field as

the Columbus of the nineteenth century. That, at any
rate, was the occasion on which the phrase was first

heard in London. Mr, Bright said he had used it in a

speech delivered in the north of England some time be-

fore. But, if my memory serves me. he had used it in

Electrical Equipment of the University
of Wisconsin.

At the University of Wisconsin, situated at Madison,

the College of Mechanics and Engineering offers system- *

atic courses of study in civil, mechanical and electri-

cal engineering. The last-named course was instituted

six years ago and has since then been under the direc-

tion of Prof. D, C. Jackson. The accompanying illus-

tration {Fig. i) shows the buildings which are devoted to

engineering instruction^the machine shops and electri-

cal laboratory and Science Hall—just back of which is

located the steam plant which supplies the heat and

power for the various buildings.

The programme of work for the electrical students

comprises the usual two years of foundation work in

mathematics, language, chemistry, machine design, shop

practice, etc., and two years of work in the more direct

branches of the technical work of an electrical engineer,

such as the design and use of direct and alternating cur-

rent apparatus, electric railways, power transmission,

station operation and estimates, electro-chemistry, in-

cluding primary and secondary batteries, electrolysis

and electro-metallurgy, etc. Courses of study for gradu-

ate students are also afforded and are taken advantage

of by graduates of both this and other universities.

During the sophomore year the students receive instruc-

tion in light, heat, elementary electricity and magnetism,

including the use of ordinary electrical instrurnents, in

the Department of Physics, which has an excellently

equipped laboratory entirely independent of that of the

electrical department. The work of the junior and
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senior years consists of class-room instruction in electri-

cal subjects, the working out of problems in dynamo,

motor and transformer design and the designing and

estimating of plants for lighting and distribution of

power. In connection with this, the electrical labora-

tories offer a means of instruction in the use of electri-

cal apparatus and are of value not only in illustrating

class-room work, but in accustoming the student to

perform carefully and accurately such work as he is

likely to meet in practice, and in furnishing means of

experimental investigations and original research.

By means of appropriations by the state and by the

generosity of a large number of manufacturers, these

laboratories have been equipped with such apparatus of

a typical and general character as is necessary for

thorough instruction, and also machines of historic value

and apparatus for special work and investigation.

In 1S91 the dynamo laboratory consisted of a com-

pound wound 3*2 kilowatt dynamo set up in the machine

shop and belted to the shop shafting, and from this be-

ginning the equipment has rapidly increased so that at

the present time there is a large room devoted entirely

to that purpose and about 175 horse power in dynamos

and motors of sizes averaging between two horse power

and 10 horse powe'', with all the necessary

auxiliary apparatus. For the operating of

these machines a 65 horse power Weston

engine which regulates almost perfectly for

constant speed at all loads is belted to a

clutch pulley on themain- shaft running at a

speed of 500 revolutions. This shaft drives

a similar one on the opposite side of the

room, which may be started or stopped by

means of a friction clutch, and to this over-

head shafting -the various machines are

belted. Power may be obtained from the

machine shop engine, as well as from the

Weston, by means of belting and clutch

pulleys. The accompanying view of a por-

tion of the dynamo room (Fig. 2) conveys a

fair idea of the arrangement of engines and

machines.

An enumeration of all the apparatus

would be a difficult and needless task. F"or

direct current work the following equipment

is available: Fifteen motors and generators

of various makes, shunt, series and com-

pound, including two Thomson-Houston

street-car motors and a 20 horse power

Short gearless railway motor; three arc

light dynamos, each of 10 lights capacity,

and two motor-generators. _ In the further

right-hand corner of the room the illustra-

tion shows the first Edison dynamo, which

was brought to the laboratory after being

on exhibition at the World's Fair. It was

built in 1880 and has been in constant ser-

vice ever since. For alternating current

experiments there is provided; A La Roche

single-phase alternator, a three-phase 15

horse power rotary transformer, a Fort

Wayne single-phase self-starting motor, a

five horse power General Electric three-

phase motor, two Allgemeine Electricitats

Gesellschaft three-phase induction motors of two and

five horse power capacity, and a large number of

transformers representing nearly every type of Amer-

ican transformer now upon the market. Dyna-

mometers and brakes of various kinds, including a

Brackett cradle dynamometer, are used for efficiency

tests, and variations of speed over a considerable range

are obtained at the La Roche alternator and the Eddy

shunt machine m wanted oa the cradle dynamomster. by

means of friction cone pulleys shown in the view of the

dynamo room.

A number of Weston station volmeters and ampere-

meters with shunts are hung at various points around

the room, and eight wooden tanks, used as water resist-

ances for varying the current and absorbing power, are

permanently located at various convenient positions.

These instrumsnts and tanks are connected to a switch-

board which is solidly built of oak and has 200 terminals,

and in additioa to the above-aamsd connections four

wires are run to each machine, so that any combination

of machines, instruments and resistances may hz very

easily and quickly made- Similar wires are run as pri-

maries and secondaries for a bank of transformers and

furnish current to a bsnch on which the calibration of

instruments is done. This arrangement has been found

to be of great value in increasing the efficiency of labor-

atory work, both by economizing time and in saving wear

on instruments, and as the wires are all carried beneath

the floor, they are out of the way of the belting and shaft-

ing. The alternating circuit of the city lighting plant

and the 500 volt railway circuit have terminals at this

board and are a convenient source of electrical supply.

Communications from this board to similar ones in

Science Hall and the electrolytic laboratory make it very

easy to supply either of these departments with electri-

cal energy generated in the dynamo room. A number
of arc lamps of different makes and of both the direct

and alternating current type hang in a row on one side

of the room. A well equipped photometer room belong-

ing to the Department of Physics is at the disposal of

students for commercial testing of candle power of lights,

comparisons of carbons, etc.

The instrument cases contain a large number of both

technical and scientific instruments. In the formerclass

are included a number of Weston. Hoyt and other port-

able amperemeters and volmeters, wattmeters of both

recording and indicating types, wattmeters for street

car work, electro-dynamometers, etc. and for accurate

scientific work a number of sensitive galvanometers,

standards of resistance, inductance and capacity, Thomp-
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son balance, Ewing magnetic curve tracer, electrostatic

voltmeter, etc.. For the measurement of insulation re-

sistance a small i.ooo volt E. & C. generator has recently

been installed.

The great importance which electricity plays in the

fields of metallurgy and chemistry has been recognized

in the equipping of a laboratory for experimental study

of these subjects. For this purpose a large room in the

second floor of the building has been fitted up as an elec-

trolytic laboratory. For the electrolysis of aqueous

solutions and the plating and refining of metals, eight

porcelain-lined iron vats are arranged along one side of

the room and copper rods are hung on the wall and

carry the current to the vats. A rheostat is placed

above each tank so that the current at any one may be

regulated without interfering with the work being done

in the others. For the electroplating work, two hot

water and potash tanks and two lead-lined tanks for run-

ning water are set up in a convenient position, and in an

adjoining room the articles are prepared for plating by

means of two polishing and buffing lathes run by an

electric motor. Opportunities for experiment in the

electrolysis of fused compounds, and of melting and

electrolyzing difficultly fusible substances by means of

the electric arc, are furnished by means of two Bor-

chers furnaces and a Moissan furnace. The current

used in this laboratory is supplied fiom the dynamo
room; that for the electrolysis is transformed by a

mo tor- generator from no volts to six volts. A Weston
station amperemeter and voltmeter give the output of

this machine, and, by means of another Weston voltmeter

reading to six volts and an eight-point switch, the volt-

age at any vat may be obtained. The testing in con-

nection with primary and secondary battery work,

which includes commercial tests of the various types of

cells OD the market, is also carried on in this room. The
application of electricity to the welding of metals is

practically shown by the use of the Thomson electric

welding apparatus. Another switchboard in this la-

boratory, which is similar to the one previously des-

cribed but with only 50 terminals, furnishes means
for the manipulation of the apparatus in this depart-

ment.

The close relation of electrical and mechanical engi-

neering is recognized in arranging the programme of

work of the electrical student, for he is required to take a

complete course of shop work in both wood andiron,

forge work, thermo-dynaraics and steam engineering— of

which steam laboratory work is a part^—hydraulics and
testingofstrengthsof materials. Suiveying and field work

are electives for the electrical student: The
boiler room, which is shown in Fig. 3,

contains ten boilers aggregating i.ooo horse

power capacity. Mechanical stokers are

used, and the coal and ashes are handled by
mechanical conveyors.

The students assist in commercial tests

which are made each year on the engines

and boilers of various steam plants in

Madison, and tests of the combined steam
and electrical equipment of electric light

and power stations in Madison and Mil-

waukee are of great value, both to the stu-

dents and to the company for which the

tests are made.

The practical value of the instruction

received by the student is put to test during
the senior year in the preparation of a
thesis, which is one- of the requirements for

graduation. In this way a large amount
of valuable work has been done, of which
the following are examples: "Commercial
Tests of Electric Light and Power Sta-

tions," "Corrosion of Iron and Lead Pipes

by the Action of Electric Railway Return
Currents, " ' 'Transformer Tests, " * 'Effic-

iency and Other Tests of Polyphase Mo-
tors," "Power Required to Drive Various

Machine Tools," "Comparisons of Electric

Light Carbons," "Electrolysis of Salt

Solutions," etc. The more important re-

sults of tests made have been published

from time to time in the electrical periodi-

cals and in the Engineering Bulletin of

the University of Wisconsin.

The- engineering students have recently

commenced a quarterly publication, the

Wisconsiji Engineer, the first number
of which appeared in June, which pur-

ports to publish the more important re-

sults of the work of students, graduates and others con-

nected with the university.

International Catalogue of Scientific

Literature.

The international conference under the auspices of the
Royal Society has been in every way a success from a
scientific point of view, according to the London Electri-
cal Engineer . The new catalogue is to begin with 1900,
is to be in English, and is to relate to "pure" science
only, applied science being excluded; but the limits are
to be decided hereafter. In indexing according to sub-
ject-matter regard is to be had not only to the title of a
paper or book, but also to the nature of the contents.
Moreover, the catalogue is to comprise all published orig-

inal contributions to the branches of science indexed,
whether appearing in periodicals or in the publications
of societies or as independent pamphlets meranir.<; or
books, The final editing and publication of such a cat-

alogue is to be entrusted to a central international bu-
reau acting under the direction of an international coun-
cil, which will be responsible for the administration of
the enterprise. Any country, however, which shall de-
clare its willingness to undertake the task is to be en-
trusted with the duty of collecting, provisionally classi-

fying, and transmitting to the central office, in accord-
ance with rules laid down by the international council,
all the entries belonging to its scientific literature. The
central bureau is to be in London.
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The Western Electrician's first special electric

Ifght convention number (dated May gth) contained

7,576 square inches of advertising. For the same week

the Electrical IVoi-ld contained 7,326, the Eleclrical

Engineer 3.687 and the Electrical Reviezu 3,375

square inches of advertising.

The Western Electrician's advertising, therefore, ex-

ceeded that of the Electrical World by 1^50 inches,

that of the Engineer by 3.880 inches and that of the

Revieiv by 4,S01 inches. It exceeded the combined

advertising of the Rcviczv and Engiyieer by 514:

inches.

The steady advancement of special convention adver-

tising in the Western Electrician can be shown by a

little table well worthy of attention:

Issue.

Number ot
Advertising

Pages.

Total
Number of

Pages.

Square Inches
o( Paid Ad-
vertising
Matter.

March 3, 1894
February 23. 1895.

May 9, 1896

40

72

56
68
88

4.145

5.593
7.576

These figures are carefully and accurately compiled.

They illustrate more forcibly than words a steady and

vigorous growth during the hard times. It is to be re-

membered, also, that, in computing the square inches

ot advertising, all announcements of the Western

WESTERN ELECTRICIAN'.

Electrician or the Electrician Publishing company are

rigorously excluded, so that the result shows net, bona

fide, paid advertising. The figures show a growth of

2,000 square inches in a year. They are eloquent and

may be left to speak for themselves.

An item in the expenditures of the electrical depart-

ment of the city of Cincinnati for 1895 is mentioned as

"Tools for cutting illegal wires, S26. 10." Evidently

City Electrician Cabot did not propose to have the regu-

lar tools of his department contaminated.

The experience of the last two weeks proves con-

clusively the necessity of efficient devices for the pro-

tection of electric circuits from lightning. Reports from

all parts of the country show that fire-alarm, signal, tele-

graph, telephone, light, power and street railway equip-

ments suffered considerably during the electrical storm

that swept over the country, and in several cases valu-

able machinery was destroyed.

\\- it be true, as announced, that the Cosmopolitan

ordinance which was granted to a few Chicago poli-

ticians during the last days of the Hopkins administra-

tion is to be used in building up a telephone exchange

system in this city, it must be admitted that some gocd

may come from questionable sources. The proraotors

of the enterprises have selected a bad time for starting,

and their sincerity may be questioned on that account,

but it will do no harm to await developments. If they

succeed in forcing the old company to cut present rates

so as to bring them to a reasonable basis for the service

they will perform a public service of considerable value-

There is so much mystery about the movement that it

is very difificuU to secure any reliable information at the

present time.

Canadian street railway managers seem to be

thoroughly alive to the importance of providing attrac-

tions to bring out the people and secure patronage for

their lines. In Ottawa a large tract of land has been se-

sured and improved for park purposes by the Ottawa

Electric Railway company. The management erected an

open air theater, with seating capacity of 1,600 people.

A commodious stage is provided, with electric footlights.

A good orchestra has been secured and high-class per-

formances are given every evening in this enclosure.

The resort, which is known as West End Park, was for-

mally opened on July iSth and has been well patronized

ever since. On the first evening 4,000 persons attended

the formal opening exercises and the street railway com-

pany had no trouble in handling the crowd. Five-rain-

ute service is given, and the management thus far has

found no reason to regret engaging in the venture.

American manufacturers of tool steel will be inter-

ested in the reported success of a new process of elec-

trical tempering of steel invented by M. Taux, which is

said to consist in the hardening of red-hot steel objects

in a bath traversed by an electric current. Results vt^ere

exhibited recently before a committee of engineers of

Strasburg, especially appointed to investigate the matter.

It is said that in the experiments before this committee

a drill hardened by electricity pierced a shell twice as

quickly as a drill of the best steel hardened in the ordinary

way. The drill was closely examined afterward by

means of a strong microscope, and not the least injury

could be discovered. An electrically hardened circular

saw cut iron bars with surprising ease. With a cold

chisel similarly treated a steel bar g'/^ inches was cut

through, and the operation was repeated five times on

the same bar; then a cast-steel plate, one-fourth inch

thick, was cut with the chisel, the edge of which showed

neither a fissure nor any other alteration afterward, and

an electrically hardened table knife cut iron wire of

one-eighth inch diameter just as easily as a cotton string.

The inspection of electric meters throughout the

province of Ontario is now being conducted under the

direction of the Canadian government, and the results as

reported in the daily papers are verj' interesting. The

Electric Light Inspection Act requires each company to

state to all of its customers the rate of voltage at which it

will supply current. The company at Lindsay, Out.,

adopted a voltage of 104, but the inspector found that it

was furnishing current at log to 112 volts. He informed

the company that it was liable to a penalty for increasing

or diminishing the voltage beyond or under three per

cent, of 104 volts. Commenting upon the condition dis-

closed by this inspection, the Canadian J'ost remarks:

It has proved fortunate for the users of electric light
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meters that they have been brought under government
inspection, if they are everywhere as they are here It

must be understood that the company here accepted the

meters from the manufacturers as correct and had their

guarantee that they were; but, when tested by the gov-
ernment standards, the majoritj- of them have been
found to be too fast, or, in other words, against the con-
sumers. One -meter only was found too slow and it was
16 per cent, that way, while many of them were from
seven to ig per cent. fast. All the meters in town have
now been adjusted or regulated in the inspector's pres-

ence and have been sealed by hitn.

That this does not represent the general condition of

of affairs is clearly proven by the experience at Peter-

borough, where the same inspector, according to the

Daily A'e^iczc, found that "Of the 150 'meters tested

about a dozen were incorrect. Six were five per cent.,

a couple eight per cent, and two 12 per cent, too fast, or

in favor of the company, while one, where the customer

uses 10 lights, had not registered but a small percentage

of the energy; owing to part of the gearing having got

wrong, the customer's bill for last quarter having been

only Si. So. These cases, however, prove the value of

the inspection. By a strange irony of fate the two

meters that were 12 per cent, too acti\'e were in the res-

idences of two of the officers of the company."

These may be regarded as fair samples of the reports

made from all parts of the province. The inspection

seems to be conducted fairly and in all cases the com-

panies have heartily co-operated with the government.

Reference has been made to the statistics gathered

and published by the National Electric Light associa-

tion bearing upon the cost of electric street lighting in

numerous cities. It is proposed to make these reports

as complete as possible, and supplementary statements

will be sent out from time to time as the work of col-

lecting and arranging the information progresses. It is

the intention of the management to cover every section

of the country, and, in addition to the reports on the cost

of service -to the cities, gather as much information as

possible upon the local conditions in each case that may
affect the price. The value of such information will be

realized at once by every central station man who has

endeavored to gather statistics upon this subject inde-

pendently. Individuals find it impossible to secure

complete and reliable reports from all parts of the coun-

try. This is because the cost would in most cases

prove prohibitive, and again, city officials and central

station men are not always ready to furnish data of this

kind to strangers, as they are not always certain as to

what use the infcrmation is to be put. The association

has had very little trouble in obtaining reliable data,

and it is expected that these reports when completed

will be looked upon as the most reliable information of

this kind that has thus far been compiled. In fact, it is

believed they will be accepted as official.

Care should be taken, therefore, in presenting these

statistics to leave no room for doubt as to their mean-

ing and significance. Iii some cases, we believe, they

are misleading at least. For example, in the case of

Chicago and Detroit, where municipal plants are oper-

ated, the figures given are marked "cost." This would

readily be understood by men familiar with the situa-

tion in the cities mentioned, and when the tables were

prepared it was probably assumed that all central sta-

tion men in the country understood the conditions in

both cases. But it should be remembered that there is

possibility that these statistics may fall in unfriendly and

unscrupulous hands and be used against members of

the association, unless the greatest publicity is given to

the fact that the word "cost" means that the prices re-

ported include only operating expenses and possibly

interest on investment, without any provision for de-

preciation, renewals, insurance, taxes or water rent.

Of course a fair comparison cannot be made without

taking these items into consideration. When President

Nicholls' at ten I ion was directed to this fact by the West-
ern Electrician, he agreed that special mention should

be made of these facts in order that the reports could

not be misconstrued. "I would explain," he said,

"that in our report upon municipal lighting statistics

we have appended the figures given by the municipalities

where a municipal lighting plant is in operation; in all

other cases the figures are taken from the contracts

between the city and the electric lighting company.

We propose to issue a supplementary list within the

next week or two and will take care that special refer-

ence is made to the fact that in all municipal plants the

figures are compiled by the civic authorities and do not

include every cost." President Nicholls should receive

the hearty co-operation of every member in making

these reports cornplete in every particular.
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Electrical Storm Following: Hot Wave.

The excessive heat which caused so much discomfort

throughout the country during the last two weeks and

resulted in so many fatalities, especially in the larger

ciries, was followed by an electrical storm which did con-

sicerable damage to property. In Chicago, for instance,

there was an exceedingly brilliant electrical display on

Tuesday night August nth. Lightning played queer

pranks in many parts of the city, but people seemed to

have lost their fear of the death-dealing bolts and wel-

comed the stor^l as the only possible relief from the

terrible heat. The storm came late in the afternoon

and was ushered in by a cannonade from the artillery

of the skies which in the growing gloom seemed no less

than terrible. The black massed clouds which swept

oui of the sunset were apeak with lightning flames and

resonant of rolling and crashing thunders. As the

tempest burst over the city's center, torrents of water

fell, hailstones mingled with the falling drops, and the

clouds were riven by an incessant electrical display.

Had it been less grateful it would have been wholly ter-

rifying. Among the incidents worthy of special men-

tion was the damage done to the Fort Dearborn Hotel

a: Michigan avenue and South Water street. The
building is five stories high with an attic and is sur-

mounted by a tower on the northeast corner. This

point was struck by the lightning, which tore through

the roof, scattered the slates which covered it and de-

scended through the main building. No one was in-

jured, although the occupants of the hotel were panic

stricken and fled to the street in spite of the downfall of

rain and hail. A trolley car of the Chicago City Rail-

wav company on Thirty-first street, filled with people

returning to their homes from business, was wrecked

during the storm. The motor was disabled but the

passengers escaped injury. The power house of the

Thomson-Houston Electric Power company at Fifty-

fifth street and Lake avenue suffered slight damage.

Lightning struck the corner of the building, tearing

awav a portion of the wall. The shock caused all the

lights in the Hotel Holland, on the opposite side of the

street, to go out. and many of the guests were thrown

into a panic. The damage was soon remedied, and the

electric company again started its dynamos, which had

been stopped. Many other buildings and residences

\vere struck.

The steamship Virginia of the Goodrich line made

the trip from Milwaukee to Chicago with 1,500 passen-

gers aboard. Those who were not terrified by the storm

enjoyed a rare spectacle—-one of the most brilliant dis-

plays that has ever been seen on Lake Michigan.

The worst electrical storm that ever visited St. Joseph,

Mich., prevailed between six and eight o'clock Tuesday

evening. Four fires were seen within a few miles.

Electric lights burned out and panics ensued at the

hotels. A barn and all its contents, containing three

carnages and a cab, was struck by lightning and

burned, causing a loss of 53,000. The damage to fruit

will amount to thousands of dollars.

Colonel S. B. J.
Bryant and his granddaughter were

killed at Rogers, Ark., by a bolt of lightning, Tuesday

afternoon, August nth.

The experience of eastern cities was similar to that

in Chicago and throughout the West. The fiercest

thunderstorm perhaps for scores of years rolled into

eastern Connecticut on August Sth. and for two hours

and a half the earth was volleyed and raked with blue

and yellow thunderbolts. The lightning flashes were

incessant and varnished the heavens with a spectral

violet luster. The thunder peals were also incessant,

and the ground rang with their rattling reverberations.

People were prostrated with electric shocks, horses and

cattle in many instances were killed in groups, barns

and dwellings were fired, and a fierce wind and rain of

hail leveled the ripening crops. For three weeks the

air bad been suffocating with no storm, so that weather

prophets had predicted that when a change came it

would be attended with an outburst to shake the earth.

In Norwick the street railway line was inoperative,

electric lights were destroyed, telephones burned out

and the fire-alarm system completely wrecked by the

storm. Similar reports were sent out from other towns

throughout the state.

At Hillsdale, X. J..
August nth will be remembered

as a remarkable day for Bergen county. During the

afternoon the temperature was 100° in the shade. A

dark cloud circled around from northwest to northeast,

dropping slight showeis in different places, while peals

of thunder reverberated through the mountains and

hashes of lightning darted across the sky. All this time

the sun was shining brightly over the greater part of the

surrounding country. At 4:30 o'clock, while the village

of Pearl River was bathed in sunlight, there was a crash

from a dense cloud. The residence of William Ent-

wisle was struck by lightning. The front of the house

was torn out. and the flying glass from the windows

struck Mr. Entwistle's little daughter, Margaret, in the

face, inflicting serious cuts. The lightning also set fire

to the lounge in the parlor. Not a drop of rain fell

upon the town from the cloud that caused this damage.

No one but the little girl was in the house when it was

struck.

Proposed Electric Conduit Street Rail-
way in Jackson Street, Chicago.

The Central Electric Street Railway company of Chi-

cago, which attempted to secure an ordinance for a trol-

ley line in Jackson street and was defeated through a

combination of property owners, assisted by Mr. Yerkes,

has not given up hope, and it is now said that it is at-

tempting to purchase the street railway rights conferred

upon the Cosmopolitan company by the blanket ordi-

nance passed during the last days of the Hopkins admin-

istration. The ordinance gives the Cosmopolitan the

right to construct and maintain lines of wire "in,

through, upon, over and under the streets, avenues, al-

leys, public ways, tunnels and upon viaducts and under

the Chicago river." It also provides the wires so laid

may be used "for the production, transmission and dis-

tribution of electricity for the purpose of furnishing

light, heat and power."'

It is argued that the building of an electric street car

line would be within the meaning of the ordinance, as it

would be in and upon the streets, and that the wires may

be used for the transmission of power, as that is what

electric street car tracks and trolley wires are built for.

The franchise of the Cosmopolitan provides that the

conduits for the transmission of electricity shall be

placed underground in the district bounded on the north

by Fullerton avenue, on the west by Western avenue

and on the south by Thirty-ninth street. This would

require the building of an underground trolley system,

but all this has been considered in the deal now going

on. Arrangements have been completed, it is claimed,

under which the Central Electric would be given the

right to use the Love underground traction system.

In the opinion of the promoters of the Central Electric

all that is required to enable it to build an electric line

under the Cosmopolitan ordinance is to obtain frontage

consents, as required by law, and then to get a permit from

the commissioner of public works. They recognize the ob-

taining of a permit would be difiicult, and the entire mat-

ter has been submitted to lawyers, who say the ordi-

nance gives the right they claim, and, in the event the

commissioner of public works should refuse the permit,

the question would be carried into the courts.

In the present instance the Central Electric has the

frontage consents in West Congress street and in other

streets running to the river. East of the river the nec-

essary majority has not been obtained and it could not

be obtained for Jackson street. Quincy and Monroe

streets are not occupied, but in either case a bridge

would have to be built to carry the tracks across the

river. The plan is being discussed of building a via-

duct and bridge in Monroe street which would clear the

Union station. It is the intention of the Central Elec-

tric to bring the matter up by applying to the commis-

sioner of public works for a permit to construct conduits

"in and upon" Congress street, west of Halsted street,

for the transmission of electricity for power.

Electrical Material Wanted for the Navy.

The Navy Department is inviting sealed proposals un-

til September Sth for furnishing the Mare Island Navy

Yard, Cal, with one 75 kilowatt dynamo, one switch-

board and instruments; two 5 horse power stationary

motors, three 2 horse power portable drills, four U
horse power electric blowers, seven switchboxes,

also wires and electric lamps. Specifications and addi-

tional information may bs obtained upon application to

Edwin Stewart, piymaster-gensral, Navy Department,

Washington. D. C.

The Navy Department is also inviting proposals until

September ist for furnishing the Washington Navy

Yard with one electric traveling crane having a capacity

of 25 tons. Additional information may be obtained

upon application to the above named officer.

T. B. Havens contemplates the construction of an

electric light plant at Two Harbors. Minn., and will ap-

ply for a franchise.

New York Street Railway Association.
The fourteenth annual convention of the New York

State Association of Street Railways, which will be held
at the Hotel Bennett, Binghamton, September Sth,

promises to be a busy gathering. A list of topics for

papers and discussion has been prepared by the com-
mittee in charge and is herewith appended. It will be
seen that all points in street railway construction, opera-

tion and managehaent are pretty thoroughly covered:

Points on financial organization.
Car mileage record. Its advantages.
Improvements needed in electric motors.
Suggestions for special track construction.
How can we increase travel, especially in smaller

cities ?

General track construction and the most approved
method.

Is selling tickets at reduced rates an advantage or
disadvantage ?

The maintenance of power station from an economical
standpoint.

A description of the "Gorge Road" at Niagara Falls.
(Allotted.)

Street railroads vs. state—Their relation to each other.
(Allotted.)

How to keep car bodies clean ? A plan for daily in-

spection and care.

The use and abuse of transfers^Are they advantage-
ous ? (Allotted.)

Fenders—.\re they practicable? Their advantages,
and disadvantages.

Construction and maintenance of trucks and care-of
motors. ( Allotted )

Overhead construction: maintenance of same, and
suggestions for new work.
How can we prevent accidents and increase the gen-

eral efficiency of employes •"

The best method of and the advantages gained by ro-

tating crews and distribution of runs.

How to prevent collusion on the part of motormen
and conductors to defraud the company ?

Interurban electric roads—Possibilities and advan-
tages from a financial standpoint. (Allotted.

)

The relative advantages and disadvantages of single

and double trucks for interurban service.

Can small electric roads be operated to advantage in

conjunction with small electric light companies ?

Report blanks, time sheets, etc., and their general
usefulness to the superintendent. Suggestions for forms.
The proper form of liability insurance. Can a com-

pany insure itself to advantage by establishing a fund?
The daily inspection and care of car equipments.

How to accomplish the best results with the least expense.
The daily record-book of conductors' returns-—Its ne-

cessity and advantages. Suggestions for headings.
The best method of promoting personal interest on the

part of the employes in the affairs of the company.
Signals and inter-communication with reference to

maintenance of schedule on single-track street railroads.

What is the proper and most efficient method of pro-

tecting a street railroad company from dishonesty of

employes?
Street railway legislation—How can it be met to best

subserve the interests of street railroad companies and
the public?

Street car wheels—Should they be made heavier, to

avert possibilities of accident? Is it possible to estab-
lish a standard?'

How shall we prevent pounding down of track joints?

How shall we remedy the evil, when it exists, without
replacing entire track?

The comparative advantages and disadvantages of

operating long or short cars. The e.\tra expense and in-

creased capacity considered.

Power from the trolley circuit. Is it practicable?

Why do the fire insurance companies object? What
should be done to overcome the objection?

Pleasure resorts and their advantages to street rail-

roads. Are they profitable? How should they be con-
ducted and maintained to attract the largest number of

people and secure permanency?
Can cities of less than 15,000 inhabitants support a

street railroad .of moderate mileage, carefully and well

built at present prices, without over-capitalization of

costs, owned and bandied by local parties? What meas-
ure of profit can be expected therefrom?

The official programme provides for a meeting of the

executive committee before the opening session of the

convention. The association will assemble at 10:30

o'clock Tuesday morning, September Sth. The order

of business is appended:

Call of the roll.

Approval of the minutes.
Address of the president.

Report of the e.xecutive committee.
Minutes of special meeting of the executive committee.
Report of the treasurer.

Reading of reports on practical street railroad ques-

tions by well known gentlemen. Names and subjecLS

to be announced.
Discussion ensuing.
General business.

I. Appointment of nominating committee.
a Nominations of officers.

b Selection of place of next meeting.
II. Election of officers.

Adjournment.

General entertainment, including a trolley ride to Ross
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Parli. State Hospital and other local points of interest,

terminating with a 10 mile ride to Union. Luncheon
ser\-ed at the Casino by the Binghamlon, Lestershire &
Union Railroad company.

8:30. Banquet at Hotel Bennett.

President Rogers has sent out a letter to all the promi-

nent supply and construction companies of the country in-

terested in street railway work, in which he urges their

co-operation. In this communication be says;

It is the intention of the association to make the meet-
ing one of especial benefit and importance. The inter-

ests of supply and street railroad men being so closely

allied, we believe a more intimate acquaintance and in-

terchange of ideas would prove beneficial to both, there-

fore we should be pleased to see a liberal attendance of

supplymen. We trust you will find it convenient tosend
one or more representatives. It is intended to make the

exhibit of supplies, small models, etc., a prominent fea-

ture of the convention, and ample room will be provided
(free of expense) for all who desire to make a display.

I desire to enlist your hearty co-operation in making
the forthcoming convention a success.

Aside from the banquet, the Bingbamton Railroad
company has arranged an excellent programme of enter-

tainment, including a trolley ride to points of local in-

terest, including Ross Park, the State Hospital, termi-

nating with a TO mile ride to Union, with luncheon at

the Casino, provided by the Binghamlon, Lestershire &
Union Railroad company, to which all visitors, includ-

ing supply men, are invited.

Convention of Edison Companies.
Despite the intense heat, the seventeenth convention

of the Association of Edison Illuminating Companies,

held at the Oriental Hotel, Manhattan Beach, Brook-

lyn, on August nth, 12th and 13th. was well attended

Chicago and Cincinnati delegates briefly outlined the

work they were doing in this direction. After lunch R. S,

Hale of Boston described the "Wright-Demand System
of Charging for Current," This was followed by an in-

teresting discussion as to the results met with in a sys-

tem of discounts, as outlined in a paper at the last con-

vention. The Chicago, New York, Cincinnati, Brook-
lyn and several other companies gave their experience

with the new system of charging for incandescent light.

A paper was then read by John Wolff of Brooklyn on

"A Self-cooling Condenser in the Second District

Brooklyn Edison Station." This paper described the

construction and operation, and gave a year's result, of

the apparatus in question. The last paper of the con-

vention was presented by W. S. Andrews of Schenectady

on "Some Recent Developments and Modifications of

the Edison Underground System, and the Use of Cables

as Auxiliaries Thereto." This paper provoked an ani-

mated discussion as to the merits of the several under-

ground systems and the use of different makes of cables.

The treasurer's report was read and accepted, pleas-

ure being manifested at the excellent financial condition

of the association and the good work of the treasurer.

The committee on nominations then made a report of

the officers for the ensuing year, which was accepted.

The officers thus selected are;

President—Samuel Insull, Chicago.
Vice-president—R. R, Bowker. New York,
Secretary—W, S, Barstow, Brooklyn,
Treasurer—J. W, Lieb, Jr., New York,
Executive committee—C, L. Edgar, Boston; Alex,

Dow. Detroit; G, R. Stetson, New Bedford, Mass.;

Electric Light company of Atlantic City, Camden,
N. Ji.—E, A, Armstrong,"]. F. Burleigh.

Cincinnati Edison Electric company, Cincinnati, Ohio
—John I, Beggs, vice-president and general manager

Cleveland Electric Illuminating company, Cleveland,
Ohio,—Samuel Scovil, vice-president; Robert Lindsay,
general superintendent.
Columbus Edison Electric Light company, Columbus,

Ohio.—A. W. Field, secretary and manager.
Edison Electric Illuminating company of Cumber-

land, Md,, Cumberland, Md.—J. S, Crider,
Des Moines Edison Light company, Des Moines.

Iowa.— J. A. Colby, treasurer and general manager,
Edison Illuminating company, Detroit. Mich, ^Alex-

ander Dow, general manager; Hoyt Post, director; Henry
Ford, chief engineer.

Elgin City Railway company, Elgin, 111.—Chr. Wusl-
enfeld, manager.
New Bedford Gas & Edison Light company, New Bed-

ford, Mass.—G. R. Stetson, president; C. R. Price,
treasurer.

Edison Electric Illuminating company of New York.
New York, N. Y.—R. R. Bowker, first vice-president:

J. W. Lieb, Jr., general manager; W, I. Donshea, dis-
trict superintendent; W. H. Lawrence. G. N. Moore, J,
Van Vleck, Arthur Williams, E, A. Leslie,

Edison Electric Light company of Philadelphia, Phil-
adelphia, Pa.^W. H. Johnson, secretary and manager;
J. H. Vail, engineer-in-chief.

Rochester Gas & Electric company, Rochester. N, Y —
G. A. Redman, general superintendent of electrical de-
partment.
Wilmington City Electric company, Wilmington, De! —

Reginald Van Trump.
A. E, Kennelly, Philadelphia, Pa.

Thursday, August 13th, was devoted to a visit to the-

HEAVy ELECTRIC TR.AIN.

and of much interest. The papers and discussions were

of general value, but as the association did not depart

from its policy of privacy—established for business

reasons—only an outline of the proceedings can be

given.

The first session was called to order by the president,

C. L. Edgar, at 11 a. m., August nth, and was devoted

to the reports of committees on Welsbach light, storage

battery, etc. In the afternoon a paper was read by

C. E. Pattison of Boston on "The Storage Battery in

Actual Operation in the Boston Edison Stations." This

paper gave the experience of the Boston Edison com-

pany since the installation of its first battery several

years ago. and the data as to depreciation, mainte^

nance, etc., were clearly stated. This paper was fully dis-

cussed by several representatives of companies using

storage batteries. The next paper was by W. 1. Donshea
and H. A. Campbell. It was entitled "A Storage Battery

in the New York Edison Stations." Thispaper gave the

history of the battery in the stations of the Edison Elec-

tric Illuminating company of New York from the lime

of the Crompton-Howell type in the Fifty-third street

station down to the present time. This paper, as its

predecessor, was fully discussed, and the favorable re-

sults commented upon.

On Wednesday morning Alexander Dow of Detroit

read a paper on "The Selection of Alternating Current

Apparatus for a Central Lighting Station." This paper

was immediately followed by one in the same line, en-

titled, "The Alternating Current System as a Pioneer,"

by W. S. liarsiow of Brooklyn. Both papers were then

discussed, and many representatives of Edison com-

panies present gave their experience with alternating

systems used in conjunction with iheKdison system; the

A. W. Field, Columbus, O.; J. H, Vail, Philadelphia;

together with the officers previously named.

During the meetings of the convention the ladies were

entertained by the Brooklyn Edison company by a visit

to Sousa's concert during the second session and a

trolley party and luncheon during the third and fourth

sessions (under the escort of Ethan Allen Doty, presi*

dent of the company). On Tuesday evening the mem-
bers of the association, with the ladies, visited Pain's

fireworks and "Cuba," and on Wednesday evening

Rice's "Evangeline," both entertainments being given

through the courtesy of the Brooklyn Edison company.

The following is a list of the names of the members of

the association who attended the convention:

Thomas A. Edison, Llewellyn Park, Orange, N. J.

W. E, Gilmore, Edison Laboratory, Orange, N. J.

General Electric company, Schenectady, N. Y,~
S, D. Greene, general manager lighting department; E,
W. Rice, Jr., third vice-president; W, S. Andrews.
manager central station sales; A. D. Page, manager lamp
sales (incandescent lamp department); J R. Lovejoy.
manager supply department; j, W. Howell, engineer
(lamp works); W. S. Clark, wire and cable department:

John Kruesi, mechanical engineer; Caryl D. Haskins.
meter department.
Edison Electric Illuminating company of Atlanta,

Atlanta Ga.^H. T Edgar, general manager; Jas. G.
Rossman. electrician.

Edison Electric Illuminating company of Boston,

Boston. Mass.—C. L, Edgar, vice-president and general

manager; C. E, Pattison. R. S. Hale.
Edison Electric Illuminating company of Brooklyn.

Brooklyn, N Y.—W. S. Barstow, general superintend-

ent; W, F. Wells, electrician; John Wolff, superintend-

ent steam plant; Theo. Guillaiideu, chief engineer; C.

V. Driggs, superintendent underground department.
Chicago Edison company, Chicago, 111.—^Samuel In-

sull, president; Joseph Insull, Luther Stieringer.
-' Appleton Electric Light tS: Power company, Appleton,

Wis,—A. L, Smith, president.

THOMSON ALTERNATING CURRENT AMMETER:
FOR SWITCHBOARDS.

Schenectady works of the General Electric company.

through the courtesy of that company. The special train-

left the Grand Central Station in New York at 9:35 a. m..

ran on the schedule of the Empire State Express and
reached Schnectady at 1:40 p. m., when it was switched

into the yards of the company. A large proportion of

the delegates accepted the invitation, and the few whc^

excused themselves on account of the heat had reason

to regret their decision, the weather being much cooler

and more bearable on the train than at the beach.

On the arrival of the delegates at Schenectady, they

were received by E. W. Rice, Jr., third vice president,

G. L. Emmons, superintendent of the works, A. L. Roh-
rer and a corps of engineers. The delegates first \isited'.

that part of the factory devoted to the manufacture of

the smaller classes of supplies, such as sockets, cut-outs.

switches, lightning arresters, commutators, etc. , and

then made a complete tour of the works. A climb tO'

the projector testing platform gave the delegates a splen-

did bird's-eye view of the entire works lying on the banks

of the Mohawk river. The plant covers 43 21 acres and

includes 76 buildings in all. with a floor space of 681.553,

square feet. All the machinery is driven by electricitj-.

At the far end of the ground is building No. 20, in-

which the armature laminations are punched and

toothed. Here the striking features of the monocyclic

system are demonstrated in an experimental plant. The
current at 1.000 volts is taken from a monocyclic gener-

ator and raised to 21,000 volts in two 35 kilowatt oil-

insulated transformers. At this pressure it passes to a

line about 3,100 feet long, which terminates at the

punch house in two similar step- down transformers

which reduce the pressure to 110 volts. At this pressure

it is turned into the induction motors, which drive alJ
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the punch presses, and into arc and incandescent lamps.

The visitors were treated by Mr. Steinmetz to an

experiment with very high voltage currents. This con-

sisted in producing an arc at 150,000 volts between

terminals about ig inches apart. Four large oil in-

sulators were used to bring the current up to the re-

quired pressure. The arc which was formed appeared

as a beautiful undulating flash, which hung waving in

the air for about ten seconds, and was then drawn

upward to vanish as soon as its length had reached four

feet or more. Various pressures were used, from 70,000

volts up. between varying distances, the effect being

always the production of the beautiful evanescent arc.

A visit to the show room of the supply department,

containing samples of the new long-burning arc lamps

and improved double-carbon lamps, concluded the tour

through the works. The visitors re-embarked on the

special train at 5:40 p. m. and reached New York at 9:40

p. M, The trip was made under the care of S. Dana
CJreene, assistant general manager and manager of the

lighting department, to whose courtesy and attention is

due the pleasure which each visitor experienced and

acknowledged.

Piqua Iron Works Dynamos and Motors.
The ironclad type of direct current dynamos and

motors herewith illustrated is recommended for sim-

plicity and compactness. In fact, it is so simple that

an elaborate description of the different parts is en-

tirely unnecessary. It will be noted that the two field-

magnet halves when bolted together form a shell which

completely protects the armature, the whole of the shell

being utilized in the magnetic circuit. The finest qual-

ity of magnetic iron is employed for all dynamos and

motors. Another feature of the design is that the pole

pieces are magnetized directly, and the resistance of the

magnetic circuit is reduced to a minimum. The arma-

ture adopted for these machines is of the Siemens form.

Notwithstanding the ironclad nature of the machine,

the position of the field-coil allows the armature to be

withdrawn without disturbing either the field-coil or the

pole-pieces. The brush holders of the two-pole type

have a unique arrangement for pressing the carbons

against the commutator. The bearings are constructed

with mechanical accuracy and are self-oiling. The

bushings are made of the best material and are so ar-

ranged as to be readily removed and renewed when

worn out. These machines are made of the motor type

from one-quarter to 10 horse power, and of the dynamo

type from 25 to 150 lights. They were designed by C.

Frank Young, proprietor of the Piqua, O.. Iron Works.

Thomson Alternating Current Ammeter
for Switchboards.

The inclined-coil type of measuring instrument de-

veloped by Professor Thomson, the portable forms of

which are familiar, has been adapted for use on switch-

boards, and a complete series of these instruments is

now being manufactured by the General Electric com-

pany. With the accuracy and durability of the port-

able appliances, they combine the long scale and general

mechanical character requisite in modern switchboard

practice. The instruments are free from parts liable to

change and thus are permanent in their readings. They

are accurate with the same calibration for all commer-

cial frequencies. Each instrument is constructed for

either back or front connection, is fitted with a light

nickel cover and binding posts and a black enameled

metal base. The ammeters read from o to ^Vz, 10, 25,

35. 50. 75- loOi ^5° ^°*i 2°"^ amperes; the voltmeters

from o to 75, 150 and 650 volts. The illustration (p. 92)

shows the instruments mounted on a switchboard panel.

Heavy Electric Train-

The limitations of an electric railway motor are hard

to discover. Such motors sometimes submit to overload

without reason and perform their duty without accident

or even hesitation. An instance of this occurred re-

cently at Madison, Wis., where, according to F. W.

Oakley, the receiver of the Madison City Railroad com-

pany, one of the General Electric company's double

"G E 800" motor equipments was overloaded to the

extent shown in the illustration (p. 92). The load con-

sisted of-the motor car and four trailers, containing all

told not less than 5oo.persons. With this load a speed

of seven miles an hour was maintained, the motor car

and train running up the heaviest grades without diffi-

culty. This is believed to be about the best record

made by an ordinary car equipment, and speaks well

for the sturdiness of the 'G E Soo" railway motor and

its ability to stand up against abnormal strain.

Proposed New Telephone Company for
Chicago.

It is again reported that the franchise of the Cosmo-
politan Electric company will be used in building up a

telephone exchange system in Chicago in opposition to

the present Bell interests. The new company, it is

said, under the ordinance granting a franchise to the

Cosmopolitan Electric company, has the right of way to

lay conduits in all streets, tunnels or upon viaducts

south of FuUerton avenue, east of Western avenue and

north of Thirty-ninth street. In all portions of the city

lying outside of this district the company is authorized

to erect poles and string wires overhead. This gives

the company the right to construct telephone lines with-

out any further ordinances. All that would be required

before beginning work would be to obtain a permit from

the commissioner of public works for the putting in of

conduits, or the setting up of poles and stringing over-

head wires. This is the arrangement, it is claimed,

that has been made for the proposed telephone exchange

system. The Cosmopolitan Electric company recently

laid conduits under West Side boulevards, and thus

saved the franchise, which required that a certain

amount of work be done within two years from the pass-

ing of the ordinance. It is proposed to carry on the

work, to lay more conduits and electric wires, and to

enter actively into the furnishing of electricity for light,

heat and power. The franchise was considered one of

the most valuable ones ever passed by the City Council

of Chicago, and was granted to the same persons as the

Ogden Gas company's ordinance. Prominent local pol-

iticians who were in favor during the Hopkins adminis-

tration are supposed to be the real owners of this valu-

able franchise.

Death of Prof. Shrader.
Prof. William Shrader, head of the department of

electrical engineering in the University of Missouri at

Columbia, Mo., died at that place on August 13th.

Prof. Shrader was a sincere, unassuming young man,

and a close electrical student. It is said that death was

caused by nervous prostration, brought on by heat and
overwork. His death occurred in a room in the main
building of the university after an illness of only three

days. Prof. Shrader had been conducting important

electrical experiments, and did much good work in in-

Peru Keyless Socket.

The illustration shows the new all-porcelain keyless

socket made by the Peru Electric Manufacturing com-

pany of Peru, Ind. This socket is operated by turning

the milled center-piece, which makes and breaks the

contact. This feature is a novelty in sockets, and as it

works easily and effectually, there seems to be no reason

why it should not be in wide demand.

PERU KEYLESS SOCKET.

vestigating the nature and usefulness of the X-rays. He
was a native of Indiana, his father. Col. A. E. Shrader,

residing in Indianapolis, but he spent much of his life

abroad. His acquaintance was highly prized by the

electrical men who claimed him as a friend. He was

an associate member of the American Institute of Elec-

trical Engineers and one of the electrical judges at the

World's Fair.

Phillips' Annual Clambake.
Nothing seems to affect the commercial world suffi-

ciently to prevent the annual outing of the friends of

Handsome Low-tension Arc Lamp, i

Long-burning arc lamps appear to have come to stay.

The General Incandescent Arc Light company of New
York is putting out some handsome designs of this type.

One is illustrated herewith. These lamps are very at-

tractive and ornamental in appearance. The feeding

mechanism is simple and reliable. No springs or gear

wheels are used. The regulation is close and the ad-

justment cannot change. Trimming can be done easily

and every part can be removed without disturbing the

others. The lamps burn singly on 100 to 125 volt direct

current circuits. One pair of carbons last 150 hours.

Pennsylvania Street Railway Associa-
tion.

The fifth annual convention of the Pennsylvania

Street Railway association will be held at the Casino of

^^^"^^^

HANDSOME LOW-TENSrON ARC
LAMP. PIQUA tRON WORKS DYNAMOS* AND MOTORS

Eugene F. Phillips, president of the American Electrical

Works of Providence, R. I. This is the day appointed

for the great meeting at the Pomham club, where repre-

sentatives of every branch of electrical industries will

be entertained by Mr. Phillips and his p.ssistants. There

will bea lunch at 11.30 a. m.. but the chief feature of

the occasion will be the bake at two o'clock. Everybody

in the electrical business has heard of these clambakes,

and those who are unable to be present envy their more

fortunate friends.

Lakemont Park, in Altoona, September 2d and 3d, Pa-

pers of general interest will be read and discussed, and

methods for the promotion of the general welfare of

street railways considered. The second day will be de-

voted to entertainment, including an excursion over the

lines of the City Passenger and Altoona &. Logan Valley

railways, a trip to Wopsononock and a banquet at the

Mountain House. Cresson.

All street railway companies in the state of Pennsyl-

vania are eligible to active membership, and all manu-
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facturers or dealers in street railway supplies, by recent

amendment to the by-laws of the association, are eligible

to associate membership in the association, the member-
ship fee in each case being S25. Those desiring mem-
bership will be admitted upon payment of the member-
ship fee of $25 and one year's annual dues, Sio. The
secretary is S. P. Light of Lebanon. Pa.

Opposed to Street Railway on Wabash
Avenue, Chicago.

Property owners on Wabash avenue do not take kindly

to the proposition to establish a street railway line in

that thoroughfare south of Twenty-second street. On
Friday. August 14th, the Wabash Avenue Improvement

& Protective association held a meeting at the De La
Salle Institute. Wabash avenue and Thirty-fifih street.

The President. A. B. Perrigo, in opening the meeting,

explained that a year ago the General Electric Street

Railway company and the Chicago City Railway com-

pany were both engaged in an effort to get a franchise

for an electric line in Wabash avenue, from Twenty-
third to Sixty-thitd street. By the exertions of the as-

sociation their efforts were defeated. But recently the

General Electric company, under a new name, had be-

gun again to solicit consents for such a road.

Among the other speakers was the Rev. Hugh Mc-
Guire, of St. James Catholic church, who represented

the most valuable improved property on the whole route

threatened. He spoke of the danger to the lives of the

pupils of the parochial school and of the neighboring

public schools which he said the proposed road would

occasion. He said it would not turn the avenue into a

business street, as business was retreating to the cente:

of the city. Many others spoke in the same strain.

The result of the discussion was the adoption of reso-

lutions that it was the sense of the meeting that no road

should be built in Wabash avenue; that the officers and
executive committee should recommence the protective

work of a year ago, and that the officers should take

steps to have the association incorporated.

COMMUNICATION.
The Trolley Conduit Problem.

To (he Editor of the Western Electrici.a.n:

We noticed in the correspondence column of the West-
ern Electrician, dated August 8th, that President Vree-
land pronounced the Lenox avenue underground trolley

system a failure, stating that it required from four hours
to two days to locate a point of difficulty, which required
but 10 minutes to repair after it had been located. He
also states that such occurrences were very frequent.
Now these results are not a surprise to a great many

electrical engineers throughout the country; in fact it

has rather been expected. However, it only proves the
statement frequently made that the underground conduit
system can be made a success. The difficulties are of
small importance and easily repaired, evidently, and the
only grave fault is their inability to locate the trouble.

These statements bring out conclusively the fact that
a successful conduit system can not use the contact rail

for a feeder or conductor and that the feeder proper
should be independent, and the contact rail fed in sec-
tions through cut-outs or fuses which must be readily
accessible. And furthermore it proves the necessity of
a double insulation between the feeders and contact rails
and between the feeders, contact rail and ground, so that
it would be possible to locate a bad insulator and replace
it at the same time with a perfectly insulated feeder and
contact rail.

Thus a cross between the positive and negative contact
rail could only cut that particular section out, leaving
the feeders doubly insulated from tke cut-out section and
likewise doubly insulated from the earth.

Krotz, Allen & Kelly.
Springfield, Ohio, August 10, i8g6.

National Submarine Telegraph Memo-
rial.

(From the London Electrirnl Ri'^^'/ew,]

We can see no objection to the shareholders and em-
ployes of a vast monopolistic submarine trust— a trust
entirely in the interests of the shareholders—making
contribution toward a memorial to commemorate its

founder,
We do not yield to anybody our respect for his sa-

gacity and far-seeing shrewdness, but we cannot see
why a national monument should be erected to the suc-
cessful financier of cables any more than to the success-
ful man of any other trade.

To the pure scientist, whose modesty often leads him
to be relegated to a back street, while the pushing
money maker takes all that comes along, any monument
would be appropriate. To such men as Lord Kelvin no
recognition whatever can be too great, but we must con-
fess that our contemporary, the FJcclrician, gives us
no other option than to contend against the collection
for a memorial outside the Eastern" group of cable
workers, makers, and dividend earners.
The upward movement of submarine cable communi-
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cation was dependent upon no single man, neither has
its consolidation been made in this manner. Its prog-
ress has been step by step, and although it has been built
by many hands it has been got to almost a common cen-
ter. The federation of the world will not be brought
about by submarine cables; it is idle to think this. The
confederation of the colonies with this empire is, how-
ever, a different matter. Here there are interests in
common— the same blood, language and history—but it

is the one who gave his great ability toward rendering
any such movement abortive for whom a national mon-
ument is asked.
Our contemporary is again singularly unfortunate in

its references to the past. We think there is no ques-
tion as to the utility of telegraphic communication;
work could not be transacted otherwise with that facil-
ity which rapid immediate transmission of thoughtgives.
We could not do without railways, steamships and a
hundred of other things; but when we hear of the effect
of modern newspaper expectations, and of the time long
gone by when meager belated accounts reached editors,
we are at once transported to the horror of a possible
second visit of the secretary of state for the colonies
to the city in search of African telegrams. Whose turn
will it be next?

'

We agree with our contemporary that submarine teleg-
raphy will assist imperial federation, but it must be
carried out in a different manner than as at present:.
Colonies must be bound to colonies over entirely British
soil. Those who object to this, in our mind, and those
who attempt to decentralize that which is said by our
contemporary to be one of the factors vital to this na-
tion's greatness, viz., the need of keeping this great city
of ours as the center of the international system, will
not do much which will be of utility to their country.
Is may be profitable to themselves or to individual in-
terests.

Telephone News from the Northwest.
[From the Minneapolis correspondent of tile Western Elec-

trician.]

The Northwestern Telephone Exchange company has
its poles set as far as Austin, Minn., for its Southern
Minnesota long-distance line. The line between Owa-
tonna and Faribault is being rebuilt, and it is under-
stood that the Faribault exchange will be rebuilt.

The Northwestern Telephone Exchange company
has begun setting poles from Fergus Falls, Minn , to-

ward Fargo, N. D,

The North Montana Telephone company has received

materials for the construction of its line to Choteau,
Augusta and other towns.

For some time telephone users of Fountain City,

Minn., have found the service to be very unsatisfactory,

the instruments refusing to work for as long as 24 hours,

at times. It has been found that one user had attached

a wire to the main line beyond all the other connections

and thus cut them all out, and had a private line to

Winona. The Fountain City contingent was quite in-

dignant when the cause of the trouble was discovered,

and the indignation was not lessened any when the ex-

planation was given that the offending subscriber thought
the others knew he was using the general line for pri-

vate purposes. An exchange will be established in a

drug store in Fountain City, which will prevent the re-

currence of the trouble.

CORRESPONDENCE.

New York Notes.
New York, August 15. —The disastrous fire in the six-

story building at 465, 467 and 469 Greenwich street on
Tuesday afternoon resulted in the loss of three lives and
destruction and damage to property amounting to be-

tween $70,000 and $100,000. Several persons were
injured. The fire is of particular interest to electrical

men, because the larger portion of the building was
taken up by the extensive electrical repair shops of A.

K. Warren & Co. This firm lost its foreman, William
Gray, and a mechanic,

J. Mueller, by death, and sus-

tained a financial loss of about $25,000, covered by in-

surance. About 50 hands were employed. The fire

broke out in the lower part of the building, but extended
to every part of the structure with great rapidity. Its

origin is not known. It created great excitement, and
at first it was reported that 20 or 30 lives bad been lost

as people were seen at many windows after the fire

started. Manager Stanmore, of A, K. Warren &
Co., said that Gray, the dead foreman, had sacrificed his

own life in trying to save the lives of his comrades.

When the fire broke out, Mr. Stanmore said. Gray was
in the street. He saw the smoke and flames and rushed

upstairs to warn the men to leave the building. Amid the

blinding smoke he remained in the building until, as he

thought, every one had left it. Then he started to go him-
self, but found that his escape by way of the stairs was
shut off. He tried to leave the building over the fire-

escape on the fourth floor, but darting tongues of flame
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set his clothes on fire. In a moment he was rendered
unconscious, and his death speedily followed. Mr.
Gray was about 33 years old and lived with his wife and
three children at Depot Lane, near East One Hundred
and Seventy-fifth street. He fought in the English
army in Egypt and was later a member of the Australian
reserves. He had worked for A. K. Warren & Co. for

four years.

Corporations proverbially have no souls, but the
Brooklyn Heights Electric Railroad company has cer-
tainly done a graceful and generous thing in giving the
use of two large open cars to the poor children of the
metropolis three days in the week. Secretary Williams
made the offer, which was accepted, in a letter to the
Tribune, dated August nth. He said:

Considering the intense heat and the inability of a
large number of people to get fresh air, this company
desires to place at the disposal of the rrlbiiiie Fresh
Air Fund two of its large open cars, each of which will
seat comfortably 60 persons, for free rides to the coun-
try or shore over our lines, for such mothers and babies
as the Tyihniic may indicate. If this plan should be
satisfactory to you, we propose to have one car at Ful-
ton Ferry and one at Broadway Ferry, Brooklyn, on
Tuesdays, Thursdays and F'ridays during the hot
weather, at 10 a. m., 2 p. m. and 7 p. m. Admittance to
these cars will be by tickets issued by the Tribune
Fresh Air Fund, and the trip will last about three
hours.

There is no cooler place nowadays than a seat on a
trolley car, and it would afford us pleasure to know that
in this way we could give deserving mothers and chil-
dren a few hours of enjoyment.

The cars will be run over any of the company's lines

which the conductor of the party may designate. From
the Broadway Ferry trips can be made to Bowery Bay
on the Sound, or to Richmond Hill, where the cool
country air is almost always blowing. From Fulton
Ferry the lines of the company reach to Bergen Beach,
Bath Beach, where the salt air can be whiffed, and to

Prospect Park and Jamaica. These rides usually take
about three hours. Thousands of mothers and their

~

children will be able to enjoy these outings.

Edward May, the president of the Mount Morris Elec-
tric Light company, was overcome by the heat at his

office in the company's building at Greenwich and Van-
dam streets on Monday evening, and died there soon
afterward. He had an attack of the grip about two
years ago, and since then had suffered from heart
trouble. Mr. May was born in Minden, Westphalia,
in 1S44, ani came to this country in 1867. In 1885 Mr.
May became interested in the Mount Morris Electric

Light company, which was one of the first electric light

companies founded in this city. About the same time
he became connected with the Yonkers Electric Light &
Power company, of which he was elected president in

1S87. He had held the controlling interest in the com-
pany since he became its head. Mr. May was also vice-

president of the Eagle Gold Mining company of North
Carolina, the treasurer and vice-president of the Globe
Electrical Supply Construction company of this city,

and a stockholder of the Brooklyn Municipal Electric

Light company. He was a member of the Liederkranz,
the New York Athletic club and several of the leading
German societies. Mr. May was a bachelor and lived

with his brother, Julius A. May, No. 236 East Sixty-

second street. He leaves a large fortune. His brother,
who is the vice-president of the Mount Morris Electric

Light company, will succeed him as head of that com-
pany- M. S.

Washington, D. C.

Washington, August 15.—The street lighting muddle
has been finally settled by the opinion rendered by the
district attorney. It is a long and exhaustive one. He
goes on to say that the commissioners were not vested by
Congress with sufiicient authority to award the contract
for itreet lighting to the company making the lowest bid.

The result of this opinion will be to award the contract
for electric lighting to the United States company and
the contracts for gas lighting to the Washington Gas
company, which companies have done the work in the
past. In Georgetown the lighting will be done, as usual,

by the Georgetown Gas company and the Potomac Elec-
tric Light company.

The Chesapeake & Potomac Telephone company has
adopted a new schedule of rates based on an "equitable"
system. The rates heretofore prevailing for unlimited
service are not changed. Thus, if a subscriber is a
large user he need not change, but if a smaller user he
can take advantage of it. No account is taken of the
number of times a subscriber is called up, as that is free.

The minimum number of calls is Ooo, for which a rate
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of $66 and ninecentsfor extra calls on a special circuit is

made, and the maximum number of calls scheduled is

2,000, for which an annual charge of S124 and five cents

for extra calls on a special circuit is made. The charges

for 600 calls on a two-party circuit are 550 yearly and

nine cents for extra calls; for 2,000 calls on a two-party

circuit, S9S yearly and five cents for extra calls.

Col. John M. Wilson, in his annual report as superin-

tendent of public buildings and grounds, gives utterance

to the following regarding the telegraph line connecting

the capitol with the executive departments. "The at-

tention of Congress having been invited to the great dif-

ficulty in operating the overhead telegraph system, ow-

ing to the growth of trees along the line, which interrupts

the electric currents, especially during wet and windy

weather, an appropriation of Si, 600 has been made for

improving the system, and during the fiscal years

1S96-97 new, tall poles will be erected and new wires run;

it is believed that this will temporarily overcome the ex-

isting difficulties, but it will not protect the lines from

damage during gales. The necessity for replacing the

poles with a system of underground cables is so apparent

that argument in its favor is unnecessary. Estimates

have been carefully prepared and submitted in previous

years. The cost of the underground system will be

$25,000. and the matter is presented for such action as

Congress may deem best,"

The following bids for the construction of either an

electric or a hydraulic passenger elevator in the United

States court house and postoffice building at Newark,

N. J., were opened yesterday in the office of the super-

vising architect of the Treasury Department:

Cotnpauy.

Standard Elevator & Manufacturing company,
Chicago. Ill

Sprague Electric company. New York, N. Y. . .

.

Tne Graves Elevator company. Rochester, N. Y.

Morse. Williams & Co., Philadelphia, Pa
Central Iron Works, Quincy, 111

National Elevator & Machine company, Hones-
dale, Pa

Otis Bros. & Co., New York, N. Y
The Sulzer-Vogt Machine company, Louisville,

Kv.

S3.999

3,660

4,050

3.995
5,000

3.240

5.530

S3. 264

4.875

3.425
4.500

2.681

5.150

The following bids for construction of either an elec-

tric or hydraulic passenger elevator m the Public build-

ing at Wilmington, Del,, were opened yesterday in the

office of the supervising architect of the Treasury

Department;

Company.

George O. Howard, Philadelphia. Pa
Geiger. Fiske & Co., Louisville. Ky
Stokes & Parrish Elevator company, Philadel-

phia, Pa
Standard Elevator & Manufacturing company,
Chicago, 111

National Elevator & Machine company, Hones-
dale. Pa

Morse, Williams & Co.. Philadelphia, Pa
Sulzer-Vogt Machine company, Louisville. Ky—

S3.738

2.995

3.419

2,790
3, 190

53,684

2.435

2.750

2,696

2,2tX)

2,650
2.363

T. I. P.

PERSONAL
Cyrus O. Baker, Jr.. of Newark was in Chicago last

week.

Frederick P. Luther, formerly manager of the Western

Electric Heating company of St, Paul, Minn., has opened

the general western office of the American Electric

Heating corporation at 1644 Monadnock Block, Chicago.

H. M. Montgomery, for some time associated with

the Goubert Manufacturing company of New York city,

and previous to that for several years associated with

the Babcock & Wilcox company, has been secured by

Thayer & Co,, Inc., of Boston, New York city and Phil-

adelphia, and will be located at New York, in the selling

department of Cahall and Babcock & Wilcox boilers,

manufactured by the Aultman & Taylor Machinery com-

pany of Mansfield, Ohio,.

F. B. Cook of Chicago has resigned the position of

chief engineer of the Central Union Telephone company,

after 17 years' connection with that corporation. Dur-

ing that time he had filled probably every technical po-

sition in the company's service. Mr. Cook's experience

in the telephone field has been of a wide scope, and

many of the telephonic labor-saving devices in use in the

United States to-day are of his production. Mr. Cook

is succeeded by S. G. McMeen,

James Douglas Reid. United States consul at Dunferm-

line, Scotland, author of "The Telegraph in America,"

will be present at the gathering of telegraphers in Pitts-

burg on September gth. Mr. Reid, who is affectionately

known as the' 'Grand Old Man of Telegraphy. " is a Scotch-

man by birth, and was assistant to Henry O'Reilly, who
built the first telegraph line under contract with the

Morse patents, between Lancaster and Harrisburg. Pa.

He was later made superintendent of the Magnetic Tele-

graph company by Professor Morse, of whom he is an

ardent admirer.

TRADE NEWS.
TJie main office of the Ball Bearing company has been

moved to the factory on Norway street. Boston, where
all correspondence should be addressed. H. A. Rich-
mond has been elected treasurer in place of Edward P.

Noyes, resigned.

The Anchor Electric company of Boston reports that

its business for the summer months thus far is much
larger than it was last year, and that indications point

toward a very busy season this fall. It has a number of

novelties which it will offer to the trade when com-
pleted, C. O. Baker, the Chicago agent, has been in

Boston for a few days.

Williams, Couch & Whitman of Boston is the firm

name of a new organization which imports L. M,
Ericsson & Co.'s Swedish telephones and apparatus for

interior and private service. This concern has been do-

ing a large business and reports that the prospects for a

larger fall trade are exceedingly bright. It expects to

make arrangements to handle the telephones in the bus-
iness centers of the South and West.

The General Electric company has in press a little

booklet on its long-burning arc lamps, handsomely illus-

trated. The subject is treated so as to show the con-
venience and economy to the station manager and the

customer resulting from the use of these 100 and 150
hour lamps. Copies of this booklet will be ready for

distribution in a few days. They will be sent on appli-

cation to any of the sales offices of the company or

directly to the supply department at the Schenectady
office.

J,
Holt Gates of Chicago has been appointed western

sales agent of the Walker company, manufacturer of

street railway apparatus at Cleveland, O. Mr. Gates is

also western sales agent of the C. & C. Electric com-
pany. New York, and in his salesroom at 311 Dearborn
street, under the Manhattan building, he carries a full

line of dynamos and motors, enabling him to make
prompt shipments. With the Walker and C. & C. com-
panies' agencies, almost any requirement can be filled

immediately.

The Holtzer-Cabot Electrical company of Boston has

been making a strcng pu^h for its motors and dyna-
mos, with results which have been very satisfactory, and
it is working its factory to the fullest capacity. The
company states that its business for June and July was
over one-third larger than last year, and that prospects

for a continued large trade during the balance of the

year are bright. The reputation of this concern for

first-class electrical apparatus is well-known, and its

line of specialties is probably as complete as is manu-
factured.

The Willard Electric & Battery company located at 33
Sheriff street, Cleveland, O., manufactures a storage

battery that is claimed to be superior to any now made,

and is applicable to all purposes. The points of supe-

riority asserted by the company are: "First, our plate.

This is made from pure rolled lead and in such a way
that there is no waste of material. Our plate weighs as

much when it is ready for the forming process as it does

in the solid form before touching. These plates are

electro-chemically formed. Second, the immense sur-

face that our battery offers with the same weight of

plates when compared with other batteries. A plate five

by seven inches gives a surface of 14 square feet. Third,

the manner in which we protect our plates. Our posi-

tive plate is enclosed in a hard rubber cell, corrugated

and highly perforated, allowing a perfectly free circula-

tion of the electrolyte. This makes short-circuiting and
buckling an impossibility. If there is any scaling of the

formed material during the charging and discharging of

the battery it is retained by the rubber cell and remains

in contact with the central portion and is still active.

There is no formation of mud in our battery. Our bat-

tery has been subjected to the severest tests in the way
of rapid discharge and it withstands all without the least

injury. We claim greater efficiency, greater durability

and greater capacity with the same weight than any bat-

tery now made. We do not infringe upon any other

patents and are fully protected."

BUSINESS.
The Electric Appliance company has been somewhat

delayed in getting in its stock oE "Electra" high grade

Nuernberg carbons, but has finally received the first

carload, and is now ready to talk imported carbons to

the western trade. It will carry the largest stock of im-

ported carbons in the West, it is claimed, and as exclusive

western representative of the manufacturer, is prepared

to make the right kind of prices.

The Hobart Electric Manufacturing company of Troy,

Ohio, reports a growing business. This concern moved

its plant about a year ago from Middletown to Troy at

the solicitation of the citizens of the latter place, backed

by a bonus, and with its present fine factory, equipped

with the best modern machinery, is manufacturing

chiefly dynamos and motors. Manager C. C. Hobart,

however, is at present developing a special piece of elec-

trical machinery—a marvel of simplicity—that will

shortly be placed on the market.

Investigators and others practically interested in X-

ray work will without doubt be greatly interested in

noting the appearance of a large concern as a manu-

facturer of all kinds of X-ray apparatus. The Edison

Decorative and Miniature Lamp Departmeut (General

Electric company), Harrison. N. J., is in the field with

an entire line of X-ray apparatus of all kinds. The
name of this concern alone is sufficient guarantee of the
completeness and efficiency of any apparatus that it may
put out, having at its command the services of noted
experts in its various branches.

The Electrical Maintenance company of 50 Broadway,
New York, is to be congratulated on securing the serv-
ices of W. R. Mason and William Sharpe as Chicago
agents. The combined business and technical expe-
rience of these gentlemen is not only a guarantee of the
best class of attention to the business interests of the
company, but also warrants a prediction of success.
The plan of the company is to give expert advice on
electrical matters and to maintain electrical machinery
at its highest efficiency under contract for a small an-
nual charge. It holds itself liable to replace burned-
out armatures, field coils, commutators and brushes and
other portions of the electrical machinery damaged
otherwise than by ordinary wear and tear at a yearly
contract price, which is a fixed charge to customers, en-
tirely releasing them from the responsibility of the suc-
cessful working of their electrical plants, the main idea
being to keep its customers' apparatus running at all

times. A very large number of companies in New York
and Philadelphia have availed themselves of the serv-
ices of this company, and the fact that in almost every
case contracts have been renewed is recommendation
of the highest character. The company is of high stand-
ing financially and otherwise. Messrs. Mason and
Sharpe can be found at 1202 Fisher building, Chicago.

The electrical trade in general will be interested to

know that the Piqua Iron Works of Piqua. O, has de-
cided to push energetically the electrical manufactur-
ing branch of its now flourishing business and to intro-

duce its dynamos and motors throughout the United
States. This concern is a manufacturer and dealer in

engines and boiler:;, pulleys, shafting, mill and engi-
neers' supplies, and it designs and builds special ma-
chinery. For three years it has been at work quietly
developing a line of dynamos and motors, and the great
success which it has met in the introduction of its elec-

trical machinery in Ohio and neighboring states has led
to the present step. The following list of sales in Piqua
alone is one of the best evidences of the superior char-
acter of the concern's electrical product: W. F. Cald-
well, superior printer, one horse power; Mia^ni Post,
one horse power; F. E. Campbell, elevator in furniture
store, two horse power;

J. F. Schnauffer, bicycle shop,
one horse power; John Gigandet, bicycle shop, one horse
power; C. G. Piercy, ice cream freezer, one horse power;
A. H, Bates, ice cream freezer, one horse power. In
addition President C. Frank Young of the works states

that orders for three additional one horse power ma-
chines have recently been booked. These motors in

Piqua all take current from the Piqua Edison Electric
Light company. The home indorsement shows the su-

perior character of the Piqua Works' electrical ma-
chinery.

The Watertown Steam Engine company is just com-
pleting the erection of one of its slow-speed automatic
engines for the Fuel Economizer company of Matteawan,
N. Y. Among other engines of the same type recently

furnished by this company may be mentioned those for

Keller Bros., Nornstown, Pa.; W. H. Baker & Co.,
chocolate manufacturers, Annandale, N. Y.; Hitchcock
Lamp company, Watertown, N. Y. The company pre-

sents the following list of sales during July: One 13 by
22 by 14 compound condensing engine, direct-connected
to Westinghouse generator, for the Ohio State Univer-
sity, Columbus, O.; one 9 by 10 high-speed automatic,
Maggie Mitchell Apartment House, New York; one 12

by 12 high-speed, direct-connected to Eddy generator,

for Cameron Apartment House. New York; one 10 by 12

belted engine for Rome Custodial Asylum, Rome, N. Y.

;

three 9 by 16 by 14 vertical compound condensing en-
gines, direct-connected to Eddy generators, for Pope
Bicycle Manufacturing company, Hartford, Conn.; one
14 by 14 single cylinder, direct-connected to General
Electric dynamo for Hotel Stafford, Baltimore, Md.;
one 15 by 14 single cylinder, direct-connected to Sie-

mens & Halske generator, for Roosevelt Hospital, New
York; two 15 by 14, direct-connected to Walker gener-
ators, for Windsor Hotel, New York; one 13 by 14 and
one 10 by 12, direct-connected to Siemens & Halske
generators, for the Chemical building, St. Louis. The
remodeling of the steam plant of the New York State

Insane Asylum at Utica, N. Y., including battery of six

125 horse power boilers, was also undertaken.

The Ball Engine company, Erie, Pa., reports the fol-

lowing among recent installations: Ohio State Re-
formatory, Mansfield, Ohio, two 150 horse power en-

gines, direct-connected to Card dynamos; Warner Lock
company, Lyons, Iowa, one 60 horse power engine;

Aberdeen Electric Light company, Aberdeen, Miss.,

one 100 horse power engine; Baltimore Sugar Refining
company, Baltimore, Md., one 40 horse power engine;

Lynchburg Cotton Mills, Lynchburg, Va., one 60 horse
power engine; Carpentersville, Elgin & Aurora Railway
company, Elgin, III., one 400 horse power vertical com-
pound condensing engine, direct-connected to General
Electric company generator; electric light plant, Ovid,

N. Y., one 70 horse power compound engine and steam
- plant, complete; one 35 horse power engine for Mexico;
Edison Electric Illuminating company, Baltimore, Md.,
one 300 horse power Cross compound engine; Mcintosh,
Hemphill & Co., Pittsburg, Pa., one 100 horse power
engine, direct-connected to Westinghouse generator;
Crocker-Wheeler Electric company. Versailles, Pa., one
150 horse power engine; Western Electric company,
Janesville, Wis., one 40 horse power engine; Danville
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Street Car company. Danville, Va., one 150 horse power
engine; Mohawk building, Cleveland, Ohio, three 50
horse power engines, direct-connected to Walker dyna-
mos; Harper Hospital, Detroit. Mich., two 70 horse
power engines, direct-connected to General Electric

dynamos; Booth Packing company, Baltimore Md., one
So horse power engine; Mt. Washington Electric Light
& Power company, Mt. Washington, Md., one 100 horse
power engine; Lehigh Valley Coal company, Wilkes-
barre. Pa., one 250 horse power tandem compound;

G. & O. Braniff & Co., City of Mexico, one 80 horse
power .and one 30 horse pov/er engine; Tremont build-
ing, Boston, Mass.. one 100 horse power and one 50
horse power direct-connected to General Electric
dynamos.

ILLUSTRATED ELECTRICAL PATENT RECORD.
565.446. Electrically Operated Shedding Mechanism

for Looms. Elmer Gates, Philadelphia, Pa. Ap-
plication filed August 5, 1895.

A pair of solenoids having hollow bores is disposed in

axial alignment and mounted in multiple; normally open
switches are mounted in the multiple circuits, and disposed
at the respective ends of the shuttle race; a warp tliread

eye and means connective of the eye and the core are also
provided.

565.447. Electrically Operated Jacquard Mechanism
for Looms. Elmer Gates, Philadelphia, Pa. Ap-
plication filed August 5, 1895.

A sheet is adapted to be moved longitudinally ; rolls are
provided upon which the sheet travels ; a drum is adapted
to positively engage with the sheet; a magnet is provided
with an armature, mechanism connective of the armature
and drum, a dynamo, wires leading from the dynamo to

the magnet; a normally open switch is mounted on the wire,
and is arranged in the path so as to be encountered by the
shuttle.

565.448. Electrically Operated Reed for Looms. El-

mer Gates, Philadelphia, Pa. Application filed

August 5, 1895.

Included in this arrangement are a coil or solenoid, a

magnetizable device, one of the devices being fixed and the
other movable, the movable device being connected to the
reed frame, an electric circuit, and means for throwing the
coil into and out of circuit.

565.449. Magnetic Shuttle Motion for Looms, Elmer
Gates, Philadelphia, Pa. Application filed August

5. 1S95.

A shuttle formed as an armature is provided, together
with means for throwing it, consisting of a pair of coils or
solenoids mounted at the respective ends of the shuttle
race, an electric generator in circuit with the coils or
solenoids, switches adapted to be opened to throw the coils

out of circuit and placed in the path of the shuttle, so as to

be operated by it.

565,453. Electric Railway. William Grunow, Jr.,

Bridgeport, Conn. Application filed August 27,

1895.

NO. 565, 447.

The combination is claimed in a closed conduit for elec-

trical railways, the bottom of which is filled in viih asphal-
tum, the upper surface of wnich is inclined to form a
gutter, of an electrical conductor supported centrally in the
conduit and insulated therefrom, and a flexible curved
cover for the conduit, a depressible rait disposed between
the elastic cover and insulated therefrom.

5^5' 529- Dynamo-electric Machine, Erasmus Caem-
merer and Fritz G. Mayer, Chicago, 111. Applica-
tion filed December 4, 1895.

This machine has a field magnet comprising a core re-

quiring only one magnec coil, a sleeve adapted to contain
the core, and pole shoes on the sleeve, and the core ar-

ranged alternately and forming two equal magnetic fields at

the ends of the sleeve and the core in which the armatures
are adapted to revolve.

565, 530. Dynamo-electric Machine. Erasmus Caem-
merer and Fritz G. Mayer, Chicago, 111. Applica-

tion filed December 4, 1895.

A field magnet comprising an outer casing and a core
situated within the casing and supported upon non-mag-
netic supports are described.

565,571. Electric Cigar Lighter. Friedrich W. Schind-
ler-Jenny, Kennelbach, Austria-Hungary. Appli-
cation filed October 2, 1895.

The invention comprises the combination of a casing, a
frame consisting of a plate or block, and supporting studs
fixed thereto, a glow-wire carrier separable from and
adapted to lie above and be supported by the studs, and
means for connecting the frame to the casing, and keep-
ing the glow-wire carrier in close contact with its support-
ing studs.

5651 574- Electric Heater. Richard Van R. Sill,

Cleveland, Ohio. Application filed March 20,

1896.

A hermetically sealed radiator having vertical chambers
communicating with each other at their upper ends is em-
ployed, together with a comminuted resistance filling the
radiator, and an electrode extending into the lower end of
each chamber, and having contact witli the resistance
material,

565,624. Electric Conduit Railway. John B. Linn,
Cleveland, Ohio. Application filed January 11,

1895.

A wooden box constructed to be filled witli oil and located
at the side of the track and having double ends, and a con-
tact block in each end provided with spring contact points
and a switch in the box.

565,576. Method of Manufacturing Incandescent Lamps.
Frank S. Smith, Pittsburg, and James A. Vande-
grift, Allegheny, Pa. Application filed January 31,

1895.

A means for supporting and protecting incandescent elec-
tric lamps during the process of fusing and annealing the
same in provided, conipriHing a box having a liinged lid,

with a plurality of opcningHand clipH for engaging the lamp
neckft which project through tlie lid-openings.

Issued August //, i8g6.

565,627. Telephone Exchange System. Albert F. W.
Meyer, Blue Island, 111. Application filed August
8, 1895.

One claim is for the combination with the switchboard,
the contact plugs thereof and the wires connecting the sub-
scribers' lines with the plugs, of conducting levers on a
common fulcrum and bearing toward their free ends on the
wires to hold them separate and taut, and forming elec-
trical connections between the lines and connecting wires.

565,647. Armature for Dynamo-electric Machines,
David P. Thomson and Albert H. Armstrong,
Schenectady, N. Y. Application filed May 13,

i8g6.

An armature for a dynamo-electric machine, comprising
a core having slots, the sides of which are parallel with the
radii passing through their centers, L-shaped teeth having
undercut portions, coils, each occupying an aliquot portion
of the slot, and wedges engaging with the undercut portion
of the teeth for retaining the coils in place.

NO. 565.453-

565,657. Photographic Telegraph Recorder. Clement
Ader, Paris, France. Application filed October 24,

1895, Patented in France April 16, 1895.

The device comprises a permanent magnet, having aper-
tures in the longitudinal center of its pole-pieces, a source
of light opposite one of the apertures, and a sensitized
traveling band opposite the other aperture, in combination
with a stretched vibrating wire in the magnetic field be-
tween and longitudinally of the pole-pieces, adapted to be
traversed by the current of a telegraphic line and deflected
according to such current, and a stationary slotted screen
between the material and source of light, the screen con-
fining the flow of light to the material to the portion
thereof opposite its slot, and the wire interrupting such
flow and casting a shadow through such slot onto the mate-
rial, whereby the deflection of the wire can be photo-
graphed thereon.

565,662, Electric Switch. Christoph Bach, Jr., Mil-

waukee, Wis. Application filed November 11,

1895.

Features of construction are a knife-switch blade, having
a handle in pivotal connection therewith, a slotted handle-
engaging bracket provided with a forwardly extended foot,

and a spiral spring connecting the handle with the bracket
foot.

565,671. Electrical Vegetation Exterminator. Mar-
shal S. Cummings, Thomasville, Ga. Application

filed April 30, 1896.

This is a vehicle carrying an electrical generator, a cur-
rent distributer adjustably suspended from the vehicle, so
as to make contact with adjacent vegetation and inclufled

in the circuit of the generator, and a dampening device
supported to travel above the ground in advance of the dis-

tributer.

565,706. Electrolytic Separation of Vegetable Fibers.

Bertrand S. Summers and Charles O. Boring, Chi-

cago, 111. Application filed November 4, 1895.

The method of removing the gum or cementing material
from vegetable fibers and leaving the fibers in a separated
and refined condition consists in immersing the fibers in

their unseparated and unrefined state m the region of the
positive pole in an electrolytic bath containing a fluoride,

passing a current of electricity throngh the bath to electro-

lyse the same and isolating: the chemical agents passing
to the positive pole, which come in contact with the fibers

from the agents passing to the negative pole.

565.725-
phia

Trolley Wheel. John B. Dailey, Philadel-

Pa. Application filed October 22, 1895.

NO. 565,647.

In a device of the character described there is a fork hav-
ing secured m its extremity a shaft rod, a coil spring ar-
ranged around the shaft, a trolley wheel and two grooved
pulleys, one upon either side of the wheel journaled upon
the shatt, and contact springs adapted to bear against the
ends of the pulleys.

565,727. Charging and Discharging Secondary Bat-
teries. Edward N. Dickerson, New York, N. Y.
Application filed May 26, 1892.

The principal feature is an automatic switch for connect-
ing secondary battery cells in series or multiple, a source
of electricity connected with the switch, and mechanism
for automatically cutting off the source of electricity and
shifting the battery switch from multiple to series when the
desired potential of the battery has been reached.

565,739. Electrically Operated Stringed Musical In-

strument. Willard H. Gilman, Boston, Mass. Ap-
plication filed July 21, 1894.

This is a stringed musical instrument, comprising the
sounding board or liead, and the fretted neck having open-
ings, the casing secured to the rear side of the neck and
containing electro-magnets, the armature rods pivoted to

the armatures and extending through and guided by the
openings in the neck, and having end portions adapted to

depress the strings, the bars clamped 10 the head, casings
at the sides of (lie head containing electro-magnets, and
slide bars guided in the liars and carrying pickers at one
end and connected to the armatures of the magnets.

565.740. System of Electrical Distribution. Frederick
D'A. Goold, New York, N. Y. Application filed No-
vember 2, 1895.

Several sections of storage cells are connected in series
in a permanent order for charging, a consumption circuit
requiring a current of lower tension than the charging cur-
rent and means independent of the series circuit for suc-
cessively connecting the sections of cells to the consump-
tion circuit are employed.

565.741. Storage Battery System. Frederick D'A.
Goold, Brooklyn, N. Y. Application filed February
27, i8g6.

A charging circuit and a discharge circuit are provided
for several groups of storage cells, a commutator device and
connections constructed and arranged so as to connect the
groups of cells in series to one of the circuits, and group by
group to the other circuit, a motor for the commutator de-
vice and a circuit-maker operated by the closing of the
discharge circuit are features of the arrangement.

565.775- Advertising Electrical Phosphorescent Let-
ters or Signs. Daniel McF, Moore, New York,
N. Y. Application filed January 7, 1B95.

Claim one is given: The combination of an electrical
conductor shaped into a letter or sign, an evacuated in-
closure containing the conductor, and means for interrupt-
ing and closing the electric conductor within the inclosure.

565.776. Phosphorescent Electrical Illumination by
Metallic Coating Upon Glass. Daniel McF. Moore,
New York, N, Y. Application filed January 24,
1895.

A phosphorescent illuminator is described, consisting of
the combination of an evacuated bulb, a metallic coating
upon the inner surface of the.bulb, brushes bearing thereon
and in an electric circuit, and means for interrupting and
closing the circuit within the vacuum.

565.777. Phosphorescent Electrical Illumination by
Secondary Currents. Daniel McF. Moore. New
York, N. Y. Application filed January 24, 1895.

li

NO. 565,706.

The combination is claimed with an evacuated incloaure,
of an electric converter located therein, and means for in-
terrupting the circuit of one of the coils within the vacuum.

565.811. Switchboard for Electrical Distribution Sys-
tems. Lewis B. Stillwell, Pittsburg, Pa. Applica-
tion filed August 6, 1895.

A series of feeder switches and a series of dynamo
switches alternately arranged, of controller stands and con-
nections, whereby the switches are operated by pneumatic
pressure.

565,823. Multiple Switchboard. Robert McG. An-
drews, Richmond, Va. Application filed April 17,

1896.

An apertured board is divided into sections; there are
small test springs below each aperture, wires for connect-
ing the test springs of each section, indicating devices be-
tween each section, large test springs below each aperture,
and all of them representing the same having electrical
connection, main-wire contacting springs Delow each aper-
ture, and electrically connected plugs for insertion in the
apertures to contact with the test springs and the contact-
ing springs.

565.861. Electric Arc Lamp. John A. Mosher and
William S. Bartholomew, Chicago, 111. Applica-
tion filed September 23, 1895.

In an arc lamp there is the combination with the frame,
having upright members or posts, and with guide plates se-
cured to the frame for preventing angular movement of the
tips of the carbon pencils, of traveling carbon holders, and
a tie-plate forming the bottom of the frame, such tie-plate
and the lower carbon liolder being vertically apertured to

admit of the introduction of the carbons there through in
trimming.

565.862. Fitting for Incandescent Electric Lamps.
James McFarlane, Glasgow, and William B. Edgar,
Partick, Scotland. Application filed June 27, 1894.
Patented in England April 12, 1892; in France
March 3, 1893; in Belgium March 4, 1893, and in

Germany March 10, 1893.

In combination with the movable contact, having the
tread constructed for engagement in opposite directions,
and the wedge reversible for engagement on opposite sides
of the tread, mounted on an axially movable .key arranged
transversely to the contact, and having a projecting spring
for keeping it in engagement with the tread.

565,867. Cut-out for Electric Motors. Ernest P. War-
ner, Chicago, III. Application filed March 5, 1S95.

One claim is given : In a motor cut-out, the combination
with a rheostat included in the armature circuit, and pro-
vided with a contact arm adapted to be moved to cut in and
out resistance, of a switch in said armature circuit inde-
pendent of said contact arm, an electro-magnet included in

the motor circuit and adapted to maintain said switch nor-
mally closed, and to release the switch to permit the open-
ing of the same when current through the electro-magnet
ceases, said rheostat contact arm being adapted when
moved lo cut in the starting resistance to close said switch.
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An X-ray Laboralory in Chicago for
jVIedical Diagnosis.

The adoption of Prof. Rontgen's discovery by the

medical profession as an aid in diagnosis, particularly

where surgical operations are to be performed, has al-

ready become a factor of great help to the practitioner

and of aid to the suffering. Within the last month im-

provements in the apparatus have brought to view a

new field in the study of analyzation of shadows in the

views taken of different parts of the body. As is well

known, many prominent surgeons and physicians are

entering this field, with the view of producing positive

instead of tentative diagnosis of deep-seated disorders;

and recent developments seem to demonstrate that the

use of the X-ray for differential diagnosis between ab-

scesses and new growth of tissue is now in sight.

This important work is carried on in all the large centers

of the world. An X-ray la-

boratory for surgeons' use

has been fitted up in the

Schiller building. Chicago,

by Dr. O. L. Schmidt and

Dr. F. C. Harnisch, and,

as will be seen by the ac-

companying picture (Fig.

I), it is completely equip-

ped. The electrical appa-

ratus is in charge of W, C.

Fuchs, who designed many

special features. A storage

battery of 12 cells is used

to supply the current.

Each cell has a capacity

of 175 ampere-hours. The

cells are connected in ser-

ies, giving an average elec-

tromotive force of 18 volts.

A' current interrupter of

special design, operated by

a small electric motor to

give varying speeds from

200 to 1,500 interruptions

a minute, is interposed in

the circuit. Between the

points of the break a con-

denser is attached to take

up the extra current due

to self. induction in the coil.

The Ruhmkorffcoil that is

used is connected in the
^^^ ^ ^^ ^.^^,

usual manner. The second-

ary coil is connected to the Crookes tube, which is of

special design. The tube is of the single focus type and

is exhausted to a high degree. The cathode is a concave

aluminum disk one inch in diameter; about thecenter of

the curvature of the rounded end is placed the anode,

consisting of a flat, round platinum disk. The neces-

sary accessories, such as a surgeon's chair, arm-rests,

photographic material, etc., are provided.

With this equipment many valuable and interesting

sciagraphs have been taken. Reproductions of six are

given for the benefit of readers of the Western Elec-

trician on succeeding pages. These pictures were made

by the method, now familiar, of using sensitive photo-

graphic plates. For the purpose of anatomical and physi-

ological studies, and for the diagnosis of internal dis-

eases, the fluorescent screen has been adopted exclusively.

Fig. 2 shows a normal knee in flexion. The large space

below the knee-cap, when the leg is bent, is very notice-

able. This picture was taken for comparison with the

sciagraph of a knee that contains a so-called "floating

cartilage."

In Fig. 3 is shown an old fracture at the elbow-joint.

This picture also presents, in the original, dark lines in

the course of the brachial artery. This appearance is

visible in a number of pictures; it is presumed that it is

due to some tissue, probably that of the artery itself.

Fig. 4 is a represenjaton of the same elbow fracture,

but from a different point of view.

Fig. 5 represents the normal foot in lateral exposure,

while Fig. 6 shows a foot with a bullet in the os calcis,

belojv the ankle-joint. This was a very interesting case,

and attracted much attention. There was a suppurating

sinus, but the bullet could not be found, either with the

ordinary probe or with the electric telephone probe.

The foot was very much swollen and bandaged; hence

the picture is not as clear as it might have been, owing

to the thick cloth wrappings through which the X-rays

had to pass. However, the sciagraph served to locate

the bullet, which was successfully removed by Drs. Lee,

Murphy and McKee.

In the negative of Fig. 7, showing the forearm, 40 shot

are visible, but the print shows only 26, and some of these

are lost in the half-tone reproduction. The negative is.
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of course, the more exact and valuable for surgeon's

use. In the case of this patient both barrels of a shot-gun

were discharged into the forearm 14 years ago. Seventy-

two shot were removed at the time of the accident.

An ExperimentThat was Too Successful.

The Sioux City Traction company of Sioux City. la.,

has been much annoyed by small boys "jumping" its

cars. A special object of attack has been an advertis-

ing car which has a gong sounded automatically, but

carrying no passengers, requiring but one man to oper-

ate. The company run a gas pipe around the car where

it could be grasped by the youngsters, which was suffi-

ciently charged to give a tingling sensation to the hands.

The scheme was a success, and the car was let alone

for awhile, until a youth who had not learned the effect

of grasping the rail, took hold and at the same time

placed his bare foot on the return rail. A street sprink-

ler had just wet the rail and the contact was perfect.

The boy received about 300 volts of electricity and fell

in front of the car, and only the prompt action of the

motorraan saved him from being maimed. As soon as

he recovered from the shock he yelled like an Indian

and fled before his name could be learned. The trac-

tion company is delighted with the effect as a final ex-

periment, but has abandoned the scheme.

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Elkc-

TRICIAN.]

The St. Paul Board of Assembly has hung up the

franchise for the American Telephone &. Telegraph

company until more information about the company is

secured.

A telephone extension from Northwood, Iowa, to Al-

bert Lea, Minn., is probable.

The police of Minneapolis have recovered 35,000 feet

of copper wire, valued at over $4,000. alleged to have been

stolen from the ruins of the Security warehouse shortly

after the fire. The wire is the property of the North-

western Telephone Exchange company.

The Wausau, Wis., local telephone exchange, which

began operations last November, claims to be a financial

success, despite the vigorous competition of the Wiscon-

sin Telephone company.

The local company has igg

subscribers and has a suc-

cessful toll line to Merrill

in operation.

There is considerable

talk about putting in a tele-

phone exchange at Le
Sueur, Minn.

The meeting of indepen-

dent telephone companies

called for La Crosse, Wis.,

last week, was postponed,

owing to the enforced ab-

sence of several of the offi-

cers. The next meeting

will be called by the presi-

dent.

Parker, S. D., has long-

distance connection with

Sioux City, Iowa, via Can-

ton.

The American Tele-

phone & Telegraph com-
pany has been granted

franchises through Rash
City and Hinckley, Minn.

Complaint has heen

made that the Northwest-

ern Telephone company of

Minneapolis failed to re-

lay the asphalt after put-

ting down its conduits.

The company has made

good the damage and posted the money with the city

engineer. This company has made arrangements to

place all of its wires on Seventh street south, from

Nicolett avenue to Seventh avenue, Minneapolis, un-

derground. This is the main artery of wires leading

into the subway district, and a large number of ducts

will be required. The new exchange is also to be con-

nected with the milling district by a large subway, per-

mission for the laying of which has been granted by the

city council.

Chicago Trolley Parties.
Trolley parties are increasing in popularity in Chi-

cago. An exceptionally large one was given on the

evening of August igth, when 60 cars were needed to

carry all those who enjoyed the outing over the Calu-

met Electric lines to Gardner's Park, given by the Royal

League. There were several bands of music to enliven

the trip, and a brief entertainment was given in the

park. Ten lodges united in the gathering, which was

the largest trolley party in the history of this amuse-

ment in Chicago. The run was in the southern end of

the city, but trolley parties on the North and West Sides

are equally popular.

ill put in a fire-alarmThe city of Faribault, Minn.,
system with 23 boxes at once.
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American Street Railway Association.

Arrangements are being perfected for the annual meet-

ing of the American Street Railway association at St.

Louis, October 20th. The committee in charge of the

arrangement and location of exhibits has been greatly

encouraged by the numerous demands for space that

have already been made. It is worthy of note that the

amount of floor space allotted two months before the

meeting is greater than that occupied by any former ex-

hibition of the association, and there are many applica-

tions on file which have not yet been acted upon. The

list of exhibitors appended includes the name and ad-

dresses of the companies to which space has been allotted.

In a few cases in which the amount of space is not men-

tioned, the companies have agreed to take a certain

amount of space, but their location has not been decided,

and for that reason only the figures are not presented:

Name of Exhibitor.

Adams X Westlake company
American Car company
American Electric Heating corporation,

J. G. UrillCar company

Itrussells Tapestry company

Bundy Manufacturing company.

E. T. Burrows company
Central Union Brass company
Charles G. Smith
Commercial Electrical Supply company
Consolidated Car Fender company
Consolida'.ed Car Heating company.
Creaghead Engineering company
Devlm Street Car Brake company.

Diamond Truck A Car Gear company.. .

.

General Electric company

Given Campbell
Gold Street Car Heating company
Graham Equipment company

Hartford Woven Wire Mattress company

Heine Safety Boiler company
Jnternational Register company
H. W. Johns Manufacturing comDauy...

Chicago
St. Louis
Boston
Philadelphia
Chauncey.

N. Y.
Bingbamton,
N. Y.

Portland, Me.
Syracuse
New York
St. Louis
Providence
Albany
Cincinnati, O
Memphis
Kingston,
N. Y.

Schenectady.
N. Y.

.Johnson, company
Leschen-Macomber-Wliyte company....
Meaker Manufacturing company
Mica Insulator company
Missouri Car A Foundry company
Misssouri Malleable Iron company
Munson Electric Conduit company ...

I^ational Lead company
R. D. Nuttall company
Paige Iron Works
Partridge Carbon company
Peckham Motor, Truck A M'heel Com-
pany

Safety Car Heating & Lightmg company
Sargent company
Scarritt Furniture company
Shickle, Harrison it Howard Iron com-
pany

Snultz Beltmg company
Standard Air Brake company
Stirling Boiler company
St. Louis Register company
Street Bailway lieview
Theodore Fletcher
Trojan Button Fastener company
Walker company
"Western Electric Supply company

(fpr the Ohio Brass company, Mans-
field. O.)

William Wharton. Jr.. A Co

Xew York
boston
Hartford,
Conn.

St. Louis
Chicago
New York
Johnstown,

Pa.
Chicago
Chicago
New York
St. Louis

Louis
Chicago
New York
Allegheny, Pa
Chicago
Sandusky, O.
Kingston,
N. Y.

New York

St. Louis

St. Lou if;

St. Louis
New York
Chicago
St. Louis
Chicago
Dayton. O.
Troy. N. Y.
Cleveland. O.
St. Louis

Philadelphia

Space,
S(|. ft.

10U
1,200

i,io6"

200

100

150

"166
'

400
300
320
250
100

500

2.000

100
100
100

100

500
100
250

1,200

100
200
100
100

100
1,632
100

100

400
100

1,250

200
100
800

200
250
200

200
300
100
100
800
150

Secretary Penington says that he is confident that

all of the space in the great hall will be occupied, and

that the exhibition will be the most comprehensive dis-

play of street railway apparatus and equipments that

has ever been made.

The committee having in chaige the assignment of

space has thus far received applications for upward of

30,000 square feet. Manufacturers who desire to exhibit

and have not yet made application should communicate

with G. W. Baumhoff, Lindell Railway company. St.

Louis, on or before October ist. and suitable space will

be provided. The hall in which the exhibition and con-

vention are to be held is the largest building ever used

for such purpose, and ample accommodations are there-

fore assured.

The programme for the meetings of the organization

has been completed, but has not yet been approved by

the executive committee, and until this formality has

Vjeen complied with it will not be published. The com-

mittee will meet shortly before the convention, probably

the first week in October, when it is hoped that all the pre-

liminary work will be completed. Assurances have been

received from the gentlemen selected by the committee

to prepare papers for the convention which warrant

the statement that the meetings will be up to the stand-

ard of former gatherings. Here is a list of topics upon

which papers will be read by the gentlemen named:

"Track and Track Joints, Construction, Maintenance
and Bonding," by M. K. Bowen. superintendent Cliicago

City Railway company, Chicago.

"Trucks," by John N. Akarman, superintendent
Worcester Consolidated Street Railway company, Wor-
cester, Mass.
"How Can the Revenue of Street Railways be In-

creased, Taking Into Consideration the Collection of

Fares, Method of Regij^try, Transfers, Use of Tickets or

Cash Fare, and Attractions Along the Line of Road," by

C. Densmore Wyman, general manager Milwaukee
Street Railway company, Milwaukee, Wis.
"The Modern Power House." by Richard McCuUoch,

engineer Citizens' Street Railway company, St. Louis, Mo.
"Modern Overhead Electric Construction," by B.

Willard, superintendent New Orleans City & Lake
Railroad company. New Orleans, La.

"Selection and Management of Employes" (to be read
at executive session), by W. F. Kelly, general manager
Columbus Street Railway company, Columbus, Ohio.

It will be seen that the meetings will be eminently
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practical and that experienced men have been secured

to present their views upon the subjects which are occu-

pying the attention of street railway men. There is

every reason to believe that the gathering will be one of

the most successful in the history of the organization.

Municipal Management of Street Rail-
roads at Glasgow.

In an account of the Glasgow municipal tramways,
Londo7i states that Glasgow is now better served with
tramways than any other town in the country. The cor-

poration cars carried last year S6, 000,000 passengers,
which was more than the passengers conveyed by the

whole of the railways in Scotland. In Manchester the

tramways only carried 49,000,000 passengers, and in

Business Advantage of Dull-time Adver-
tising.

Bv Nathaniel C. Fowler, Jr.

Dull times have never been continuous, and never can

be, and if their duration is limited they must be followed

by good times. Comparatively few manufacturers,

wholesalers and retailers have a right to expect business

of continuous equability. The brisk selling seasons are

followed by depression, due to the season, and to known
and unknown influences.

The present depression in business is from a lack of

public confidence, and the original cause of this condi-

tion was created by the very people who object to it.

Because dull times have usually preceded a presidential

election, whether there be cause or not, people have

learned to expect a depression every four years, and justi-

fiably, or by mere coincidence, place a part of the blame

upon political uncertainty.

The fundamental bottom of all depression, except that

due to the state of the weather, is what might be consid-

ered an unwilling willingness on the part of business men
in general to assume that the times are bad, and to con-

tinue to talk bad times. The first man tells the second

man that times are bad, and the second man, al-

though enjoying good business, is given the incentive to

watch for bad business, and that which a man expects

he frequently receives, or imagines he does, which com-

mercially is the same thing. The second man, who was

not thinking of bad times, begins to stimulate bad times,

because someone told him to, and the bad he has re-

ceived he hands to the next, and down the line it goes,

a breathing, speaking epidemic, destroying the sufferer,

and carrying the disease to his neighbor.

There are reasons for business depression, and politi-

cal uncertainty must contribute to that end. The ques-

tion of money, and the unknown complexion of a com-

ing Congress, must bear its bad fruit in advance, but

with all these existing excuses, and even valid reasons,

the most of the hard times owe their origin and their

stimulation to the collective influence of the many indi-

vidual minds which talk about, and seem to revel in,

the discomfort of which they are a part.

The advertiser begins to economize, and by some un-

known method of reasoning he runs the knife of re-

duction into the vitals of his business. He knows that

he depends upon outsiders for his living, and that the

advertisement is the connection between his goods and

the buyers of them, and yet he deliberately weakens

that connection, or cuts it away altogether.

The cutting of advertising space, or the absence of

the advertisement, is documentary evidence that the

advertiser is not able to do a good business, and is forced
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Liverpool 34,000,000. In Glasgow the average fare is

only nine- tenths of a penny, as compared with 2.4

pence in Manchester, 1,9 in Liverpool and 1.34 in Bir-

mingham. The system of half- penny fares adopted
in Glasgow has greatly popularized the service. London
points out that, if judged by the same standard as a com-
pany, the Glasgow tramways would return a dividend of

eight per cent, on the capital invested in the enterprise.

This result has been attained, although a large rev-

enue has been sacrificed for advertisements. The em-
ployes work only 10 hours a day for six days a week,

and receive higher wages than any similar class of work-
men. The net profit which went to the municipal ex-

chequer was /9. 000, but in addition to this all interest

and sinking fund charges were met, and a sum of £l'2.,-

000 set aside for permanent way renewal from a general

reserve. The tramways department employs a stafl of

2,300 people; it has 4,100 horses, 337 cars, and its an-

nual wages bill amounts to /i 10,000.

by conditions, or by his own fault, to reduce expenses.

Artificial glitter is not business, but the appearance of

business means business. It is nobody's business how
poor the advertiser's business ma^ be, provided he at-

tends to his business and pays his bills, and he is dis-

honest to himself if he publicly announces, as he must

by the cutting of his advertising, that something is the

matter with him.

In dull times, more than in good times, people have

the opportunity to read, and they do read, and further

than that the hard-time growler, between his growls,

fixes, in his own mind, what he will do and what he

will buy when conditions permit. When a man can't

have a thing, or thinks he can't, he wants what he

doesn't get more than when he can have it, and he is in
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a receptive mood, when advertising can reach him and
enter hira.

Dull-time advertising is profitable because it is a sign

of prosperity, and everybod;' likes to buy of the man
who is prosperous, for the prosperous man is generally

better able to serve his customers.

Dull-time advertising is valuable because it reaches

the readers of advertising who have time to read, and
who will be the buyers of the good times to come.

Value of Coal for Steam Making.
Bv Ch.arles Desmond.

When selecting the quality of coal for use in the fur-

naces of any plant, but little reliance can be placed on

WESTERN ELECTRICIAN.

Steam making in a refrigerating plant, or, in fact, in any
other kind of a steam plant. The heat value of these

coals, as per chemical analysis, is not-given, as analysis

was made of only one of the samples, and in this case

only because so much was claimed for the coal, because

of its high heat value as shown by the analysis. It is

designated in the table by the letter D. This coal did

not prove as costly as some that was oflered at less price;

but the cheapest coal, that which gave the most econom-
ical results, everything being considered, was the coal

that was purchased at the lowest price.

Selecting coal for economy and adaptability to the

furnace is a good deal like guessing how far a rabbit

can jump. Much depends on the rabbit, and something

on how badly he is scared. Coal may be bright in ap-
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the results which have been obtained from a given kind

of coal used in any other plant, because the conditions

of operation vary considerably in different plants.

In carrying out numerous tests of different kinds of

coal to ascertain their actual value for making steam in

a refrigerating plant in Chicago, a number of observa-

tions have been made which show results somewhat

surprising. Take, for instance, a certain coal the

chemical analysis of which showed it to have an ex-

tremely high heat value, a coal which bad given excel-

lijnt results in other plants, but proved to be 22 per

cent, more costly than another when used in the fur-

naces of this plant. The price of this coal was based on

the heat value, as obtained from chemical analysis,

when compared with thai of other coals. In this case

the analysis tended to mislead, although it was accurate.

The coal to which reference is here made was rich in

gas, which gave it the high heat value by chemical an-

alysis; but that it was not adapted for use in that par-

ticular furnace was quickly shown by the results. A
gaseous coal, to give best results, must be burned in a

furnace constructed more in accordance with the re-

quirements for gas burning than for utilizing the heat

of carbon. This is most likely the reason the coal gave

no better results in the test mentioned.

The plant where these tests are continually being

made, when a sample of new coal is offered for trial, is

not elaborately fitted up for such tests as are often

made, and to which the name of "fancy" is given by

practical men. In this case the object is to determine

the practical results that can be obtained from the use

of the fuel under everyday conditions. These consist

of convenient methods of getting the accurate weight of

the fuel used, and the water supply to the boilers is

measured by a meter which has been proven to be prac-

tically correct under the varying conditions of water

supply to the boilers.

During the last few months six different kinds of coal

have been tested in this plant under the following con-

ditions, which did not vary greatly from what is here-

with given: Boiler pressure, So pounds; feed water

temperature, 200 degrees; uptake temperature, average,

475 degrees.

In the following table the different kinds of coal are

designated by letters of the alphabet, and the names of

the state from which they are obtained are given:

pearance and still contain a streak slate of which, al-

though the refuse may be light in weight, so that the

coal shows but a small percentage of ash, yet the stuff

will gather on the grates and clog the draft, so that the

coal will be consumed at a great disadvantage and much
of its heat value be lost by reason of a large amount of

unconsumed gas passing off to the chimney.

Again, a coal may be of excellent quality, but if it is

not properly handled in the furnace and burned to the

best advantage, it will be found to be anything but

economical in use. The dimensions of the furnace have

a great deal to do with utilizing the heat value of coal,

Coal and
locality.

Price per
ton.

Percent,
of asti.

Lbs.water
per lb.

coal.

Cost , coal
per I.ooo

lbs. water.

Cost of
operation
per day.

A 111.

B in.
C 111.

D Vir.
E 111.

F Ind.

S1.875
2.05

2.85

3.25

1.85

2.05

14.8

J4.8

7-

13-9

8.5

7-45
7-7
8.

9.83

1:84

12.5 cts.

17.8

16.57
13-2

13-

S3o.ig
32.00

43.05
39.84
31.82

31-53

From these tests it is shown that it is impossible to

tell from the price of the coal what will be its value for
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for if the fuel is not properly burned, a large percentage

of its value is inevitably lost.

An illustration of this was shown in the case of a city

lighting plant containing a 500 horse power water-tube

boiler, having 70 square feet of grate surface, when in-

stalled. Under these conditions the furnace would con-

sume all the fuel thrown into it. but without giving

equivalent results in the making of steam. The dimen-

sions of the grate surface were reduced one-half, by

covering the back portion of the grates with fire brick

and ashes, with excellent results in the economical use

of fuel and. evidently, without impairing the efficiency

99

of the boiler for making steam, as after the change was
made the boiler seemed to possess more rapid steaming
qualities, even when worked up to its rated capacity.

The engineer in charge asserts that he believes that

he would have no trouble in getting 600 horse power
from the boiler with the reduced amount of grate sur-

face.

Economy in the use of fuel for steam making depends
on selecting the proper kind of fuel for use in the fur-

nace as much as on other things that are better known
and more often considered, as everything depends on

properly de\eloping and utilizing the heat of the fuel.

It is well known that coal can be burned in the furnace

without developing more than 25 per cent, of the heat

units that might be obtained from it. In any case, a

good fireman is of the utmost importance, for a man of

some judgment in such a position will readily detect

the defects, whether in fuel or furnace, draft or excess-

ive grate surface, and can often suggest the proper

remedy.

Pleasure Travel on Electric Railways.
[From the Kaihtuty Ag;i\]

"Pleasure cars, handsomely furnished, with movable
individual seats, and luxuriously carpeted, will be rented
for trolley parties running anywhere desired in Cincin-
nati, at a cost of $5 for the first hour and $2 for each
additional hour." This announcement by the Cincin-
nati Street Railway company illustrates an innovation
in transportation methods that has now reached nearly
every city where electric railways are in operation. The
ordinary car, which at first satisfied the need of gay
trolley parties, no longer answers, and every electric

road that is up to the requirements uf modern life now
has a stock of luxuriously appointed cars, gaily dec-
orated by day and brilliantly lighted by colored lamps at

night, in which beauty and fashion can spend an after-

noon or an evening speeding about city and suburbs,
with refreshments, cards, music and perhaps even danc-
ing to add to the enjoyment. The prices for these

special accommodations vary. In Cincinnati, it seems,
they are very low, only $g for the first hour and $z foj

each additional hour. But in Brooklyn the charge for

a plain "straw party car" is S15 for an evening or a day
ride, while a decorated and illuminated car costs S20
for a similar time, and a costly palace car in blue and
gold, fitted with buffets, ice cooler, tables and a piano,

and comfortably seating 20 persons, can be chartered
for "cards, wedding, dinner or club smoking parties,"

at the rate of S20 during morning or afternoon and S25
for an evening. Nor is the extent of journey which can
be made in many cities, without going over the same
track twice, by any means insignificant. In and about
Chicago there are now over 300 miles of connecting
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electric lines—with nearly double that mileage of tracks

—and other cities already count their mileage by hun-
dreds. The untrammeled trolley party, switched from
line to line at pleasure, or in the words of the Cincin

uati advertisement, "running anywhere desired"—pro-

viding the track runs there, doubtless—at the speed of

from 12 to 20 miles an hour now ordinarily achieved,

can have much fun for little money, and it is no wonder
that the fashion grows and that the renting of special

cars is becoming a considerable source of revenue.

What the managers of steam railways think of trolley

lines and trolley parties is quite another matter.

A franchise for an electric lighting plant has been
granted J.

F. Hughes at Hutchinson, Minn.
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Lightning Strikes in Many Places.

August is a month of electrical storms. The partic-

ular atmospheric disturbance on the morning of the 21st

instant proved to be one of the most severe, particularly

on the South Side, in the history of Chicago. Probably

twenty or thirty buildings were struck by lightning, and

nearly everybody in the storm area was awakened and

awed by the light and sound of the grand electrical ac-

tivity in the heavens. A heavy rainfall was a feature of

the storm. Although so many buildings were struck by

the lightning, the damage done was comparatively

slight, but there were several fires. The Bryn Mawr
schoolhouse was burned after the roof had been struck;

and several churches, a convent, a hotel, a girls' board-

ing-school and a number of houses and fiat buildings

were struck by lightning. The car barns of the Chicago

City Railway company at Sixty-first and State streets

were struck, causing the roof to cave in. The section

which fell was about 60 feet square, and it crashed

through the third and second floors to the ground. The

upper floors are used for car storage, and three cars,

which stood in the way of the falling mass, were dam-

aged. The total loss was estimated at from Si, 000 to

$1,500. Inconvenience was caused by the tracks being

littered with debris, and for a part of the day closed cars

were used on the lines running from the barn, the open

cars being blockaded. The electric light station at La

Grange was entered by the predatory current, and one

dynamo was temporarily disabled. In one private res-

idence on Drexel avenue the lightning's prank took the

form of making round holes from the roof to the upper

rooms and through the partitions between the rooms.

The holes were as neatly made as though they were the

result of pistol shots or a workman's tools, and gave

curious evidence of the mysterious power of the elec-

tricity in the air.

poles and lines may be submitted have been very ac-

curately worked out. A factor of safety has been al-

lowed providing for the whole line being covered with

haif an inch of ice. The effects of induction will be

overcome by a transposition of the conductors from pole

to pole. Complete transposition is made every five

poles.

Not the least interesting feature about this transmis-

sion line is the insulator that will be used. It is of

special design and is made of porcelain and propor-

tioned so as to protect all weak points, combining uni-

form strength with a large insulating surface. On the

Niagara Falls-Buffalo Transmission
Line.

Work on the transmission line between Niagara Falls

and Buffalo is well under way. The special require-

ments of this project are great strength and perfect in-

sulation. The poles are of round cedar, shaved and

painted, with nine and 10 inch tops, and will vary in

length from 35 to 50 feet, according to the nature of the

soil in which they are placed. The cross-arms are of

hard yellow pine, four by six inches and 12 feet long,

dressed and painted. The cross-arm braces are of spe-

cial design. They are made of one-quarter by 2)^2 inch

angle iron formed hot and bored for log screws. Each
b race weighs about 20 pounds. There will be two cross-

a, conductor; b, tie; c, gutter.

NIAGARA FALLS-BUFFALO TRANSMISSION LINE.

outside petticoat is a gutter constructed so as to drain

away the water clear of the cross-arm. This will pre-

vent the formation of icicles on the insulator at any

place where they could touch the cross-arm. As will be

seen from the accompanying cut, none of the weight

of the conductors lies on the tie-wires, as is ordinarily

the case.

The poles will be set in rock or concrete, as the nature

of the soil requires. The entire line will be fenced in to

guard against interference, and it is quite probable that

it will be watched by patrols.

It is announced that 5,000 horse power will be de-

livered in Buffalo the first of November. Each half

of the cross-arms will support three conductors, and

these combined will finally have a total capacity of

2o,Qoo horse power.

American Electrical Works Clambake.
That most popular annual gathering of the electrical

fraternity, "Eugene Phillips' clambake," was celebrated

for the eighteenth time on Saturday, August 22d, and
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arras on each pole and on the ends of each arm iron pins

will be set in order to prevent the conductor from fall-

ing to the ground should the tie-wire loosen or the insu-

lator break. The pins on the upper arms will also carry

barbed fence wire of galvanized iron for lightning protec-

tors. Another fence wire will be strung along the top

of the poles for the same purpose. These wires will be

grounded at the foot of every fifth pole.

The strain on the poles 'will be enormous from the

weight of the wire alone, if the plans of the power com-

pany are ever carried out. Provision is made for 12

couductors of stranded bare copper wire, each of 350,-

000 circular mils. Every pole will have to support

about r,2oo pounds of copper. The strains to wliich the
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as proof positive that these enjoyable gatherings increase

in general favor, it may be stated that the latest was the

largest in attendance of the entire series, now covering a

period of 18 years. The actual number of guests was

249, representing every branch of the electrical field

and every portion of the entire country.

This year's gathering was held at the magnificent

house and grounds of thePomhara club, the most aristo-

cratic and conservative institution in Rhode Island.

As the guests arrived by train in Providence. Mr. Phil-

lips' lieutenants received and conducted them to the

trysting place by special electric cars, which followed

oiie another in quick succession along the five miles of

country road that have to be traveled ere the I^omham

club is reached. Arrived there, the first thing to be

done was to register and be labeled with a white satin

badge on which appeared a view of the clubhouse and

the words "Eighteenth annual clambake of the American

Electrical Works, Pomham club, August 22, 1896."

The next move was to refresh the inner man with an

appetizing lunch, which was a preliminary to the more
substantial gustatory exercises. The fun began early

and lasted throughout the day. Games and pastimes

were plentiful, and while some played bowls, others en-

gaged in target practice and baseball. As in former

years, the souvenirs were distributed as dinner began,

and for 1896 the novelty was a most artistically printed

menu to which was attached a miniature silver clam-

rake or hoe, beneath which were the words;

Don't be a clam,

and
Hoe your own row.

After the dinner Mr. Phillips briefly addressed his

guests, and announced that he had appointed as toast-

master Colonel Daniel R. Ballon. In an entertaining

manner Colonel Ballon then introduced the toast list,

prefacing it with a capital speech of his own, at the

close of which he submitted the "Electrical Press,"

to which R. F. Ross responded. Thomas D. Lock-

wood responded for "Telephony and Telegraphy." Mr.

Phillips submitted a list of names of departed friends

and acquaintances who formerly frequented the clam-

bakes. A tribute was paid to their memories by all

standing while the list was read.

General John C. Wyman. one of Rhode Island's most

popular men, and her most brilliant after-dinner

speaker, then spoke to the sentiment of "Love and
Duty," and aroused great enthusiasm by his impressive

remarks and his eloquent appeal to all to do their duty

in the political crisis now at hand. Henry B. Crans

spoke for the "Electric Light" and Captain W. Brophy
for "Electric Railways," after which the fun was re

sumed until the hour of departure arrived, when all de-

parted for their respective homes delighted with the

day's sport.

A Healthful Transformation.
It is pleasing to note that the management of the

Chicago School of Electricity, which has purchased all

the apparatus and appliances of the defunct Naticcal

School of Electricity, is proceeding in a straightforward,

business-like way to give practical instruction to its pu-

pils at a perfectly well understood rate of tuition. There

is no "philanthropic" claptrap about the new adminis-

tration; it is a legitimate business enterprise. This is a

refreshing change from the Barrett-Hornsby reginle,

which sought to enrich itself, while making great claims,

at the outset, of its unselfish desire to spread electrical

knowledge out of sheer good-will toward men. The
scheme had good points; but the enterprise was launched

under false colors and managed with the insincerity,

boastfulness and incompetence^ for which Barrett and

Hornsby are known. Some good men became con-

nected with it, but the "professor" and the "doctor"

proved too heavy a load, and the school, after all its

bombastic pretense, went down to disastrous failure. It

is therefore a pleasure to announce that the new school

promises to be conducted on rational, conservative and

practical lines. The management is in no wise con-

nected with the old administration, and the field will be

limited to Chicago. Plain, sensible instruction and
laboratory work will be given to those willing to pay for

the privilege of gaining a practical knowledge of electri-

cal phenomena and applications. R. A. Bagnell is the

manager of the new school.

The following, printed under the caption, "The Na-

tional School Ignominy," shows the view taken by the

Journal of Electricity of San Francisco—which ought

to be well posted—of the operations, on the Pacific

Coast, of the enterprise fathered by Barrett and

Hornsby:

The main office of the National School of Electricity

has been taken in charge by the sheriff on account of a
confessed judgment amounting to more than 57,000, and
it is supposed that this must be the opening of the clos-

ing chapter in the history of that organization. It will

be remembered that during the fall of last year we
noticed the establishment of classes belonging to the

National School in San Francisco, Sacramento and Los
Angeles, and that our comment at the time was mainly
favorable to the scheme; though some doubts were ex-

pressed concerning the efficiency of the management on
account of charges that had been brought against it by
well informed electrical papers of the East.

At that time there did not seem to be any reason for

expecting this ignominious failure as the school was re-

ported to have a membership of about 4,000, which
would represent an incorne of not less thcin $80,000. As
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the expenses of the school should have been small, there
seems to be no satisfactory explanation of this ending
unless the management be directly charged with dis-

honest practices. Such a conclusion appears to be
borne out by the treatment of its instructors and classes

on the Pacific Coast, for in no case has an instructor
been paid more than the first installment of his salary
and no apparatus has been furnished beyond that neces-
sary for illustrating the first half dozen lessons, although
the payments of almost all the scholars have been
promptly made and forwarded to the home office. The
total membership of the classes on the Pacific Coast
amounted to more than 125. and we see that the Na-
tional School of Electricity has deliberately taken from
poor young men of the Pacific coast over $2,500, and,
but for the faithfulness of the instructors in charge of

the classes, it would have given absolutely no return for

this money. As the matter stands the instructors have
done the best work in their ability under the circum-
stances, in spite of the lack of apparatus and no salary
payments. This record of dishonesty could only have
been made through the aid of the co-operation given in

the aims of the school by a number of the best educators
in the country, whose names have appeared as members
of the honorary faculty, and who cannot be suspected
of any cognizance of its dishonest methods. The plan
was from the first seen to be a good one, and there was
surely no reason for financial failure, had the ordinary
principles of business honesty actuated its management.
For the unfortunate scholars and teachers there will

probably be found no redress, as the property of the

school cannot amount to anything appreciable, though
the extensive inauguration of its plan of teaching will

undoubtedly be followed by the establishment of many
similar classes with a consequent gain to the commu-
nity, in spite of the hardships the experiment has entailed

upon individuals.

length with the distance between consecutive boxes, and
the extremities of the sections are fixed upon the bot-

toms of the mercury vessels B. The conductor is buried

in iron tubes T. This method of installation enables

faults to be easily found and remedied.

The insulation of the mercury receptacle R and the

contact B is assured by the pieces of vi'ood j^and l-\

which are saturated with an insulating compound. The
return of the current is through the rails. The insula-

tion is improved by burying the boxes in asphalt.

feet up the canyon. Some idea of the difficulties to be
overcome in this work may be gained from the facts that

to secure a bed for the flume a roadway was cut from
the solid rock along the sides of the canyon. All the

timber was hauled by a team a distance of 16 miles to

the south side of the river. A bridge was thrown across

and a tramway 325 feet long, with a grade of 30 per

cent., laid up the steep hill to the point where the flume

was to end. A steam sawmill was then set up at the

foot of this tramway, the timber cut to proper dimen-

Diatto's Electric Railway System with
Subterranean Conductors.

This is one of the suggestions in which superficial

contacts are made through magnetic switches. Details

are shown in the accompanying cuts-

The truck carries below an iron band A, of nearly

the length of the car. This plate is magnetized by

electro-magnets J/, excited in parallel on the circuit of

the motor. Its suspension is not rigid, but allows

both lateral and vertical motion. Fig. i shows this in

detail.

Contact boxes are placed in the earth between the

rails, separated at a distance somewhat less than the

length of --/, so that this last must be in contact with at

least one of these constantly. When the electro-

magnets are excited the upper piece of iron C, Fig. 2,

which is in contact with A, is magnetized and draws the

arm D placed in the interior of the box in a trough R,

"'.WW-
FIG. I. DIATTO'S ELECTRIC RAILWAY SYSTEM WITH SUBTERRANEAN CONDUCTORS

The boxes are not exposed above the rails more than

3.5 centimeters, and being arched in form present little

obstruction to vehicles.

The inventor estimates the expense of installation, ac-

cording to L'Eclairage Eicctrigue's correspondent, at

17,000 to 24,000 francs per kilometer for a single track.

The

Kern River Transmission Plant.

The power of the Kern River, the third largest stream

in California, is now about to be utilized, the work un-

dertaken by the Power Development company being

nearly completed. The contract for the electrical equip-

ment has been awarded to the General Electric com-

pany, whose three-phase apparatus will be used to trans-

sions, loaded on the cars and hauled up the grade,

flume was begun at the power house end.

This flume is eight feet wide and six feet deep and is

covered. A railroad track is laid upon the cover for the

full length of the flume. 8,000 feet. There are no sharp

angles, the changes in the course being made by curves

and tangents. The grade is 5.8 to the mile, and 475,000

feet of redwood is used in the construction of the flume,

which at one point is carried on an arc with 60 feet

span over a bad place on the cliff. The flow is calcu-

lated at 280 cubic feet per second. At its terminus at

the mouth of the canyon, 8,574.9 ^^et from the point where

it leaves the river, it is 202 feet above the power house.

Here the water enters a steep pipe 540 feet long and five

feet six inches in diameter. The fall from the end of

the flume to the power house is 201.9 f^et and the ca-

pacity of the water is estimated at 7.500 horse power.

The electrical equipment will consist at first of two

450 kilowatt General Electric three-phase generators run-

ning at 257 revolutions per minute. The voltage at the

dynamo terminals will be 550 volts. This will be raised

in step-up transformers to 11,000 volts and will be car-

ried on six No. 4 bare copper wires to the sub-station at

Bakersfield, where it will be transformed down to 2,000

volts for distribution.

The current will be utilized at first to operate an ex-

tensive system of electric railroads connecting Bakers-

field with Kern and other districts. It will also be ap-

plied at once to street and house lighting, as well as to

the operation of pumps for irrigation purposes. The
mines in the mountains to the East will also probably

take current for their mills, hoists, pumps, etc.

The president of the company is Chas. Webb Howard.
W. F. Goad is vice-president and C. N. Beal secretary

and treasurer. The work is being pushed to completion

as rapidly as possible, and it is expected that by Novem-
ber 1st the current will be turned into the transmission

wires.

FIG. 2. DIATTO's ELECTRIC RAILWAY SYSTEM WITH SUBTERRANEAN CONDUCTORS.

partially filled with mercury q, in derivation on the cable

A'. Contact is thus established between C and D, and

the current finds a path through A to the motors. The

use of mercury insures good contact, and by bearing it

up. decreases the weight of D, thus minimizing the

power necessary to raise it. Care is taken not to use

enough to prevent a quick drop of D when released.

To prevent the clinging due to residual magnetism, the

contact surfaces of C and D are covered with non-mag-

netic material.

The conductor A* is divided into sections of equal

rait the power of the river to Bakersfield, a distance of

14 miles as the bird flies.

The point selected for the power house is at the mouth

of the canyon on the north side of the Kern River, al-

most 16 miles northeast of Bakersfield by wagon road.

Here the stream, after a boisterous course of 100 miles

from the slopes of Mt. Whitney through a series of

rugged, precipitous canyons, forms a number of cata-

racts and rapids previous to taking a placid course

through the cultivated valley lands The point of di-

version of the necessary flow for the power is some 9,000

American Machinery for the Chinese
Mint.

The Ferracute Machine company of Bridgeton. N. J.,

has received an order from the Chinese government,
through the regular authorized agents, for an outfit of

mint machinery for making the Chinese coins of copper
known as "cash." The machinery consists of five coin-

ing presses with attachments and dies, similar to those

furnished to the United States mint in Philadelphia, and
two punching presses with feed attachments and dies for

cutting the blanks; also, several extra dies and some
other special machinery, the v/hole order amounting 10

about Si3,ooo.

A Nebraska concern manufactures an "insulator cas-
ter" in which the roller is of glass. The idea is that
with these casters under a bed timid persons will be re-
assured during thunderstorms.
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The very best evidence that the overhead trolley sys-

tem possesses many points of superiority over other means

of street railway propulsion is the fact that it has sur-

vived the severe ordeal to which it has been subjected.

It is really a wonder that the trolley was not killed by its

friends, or rather by those who should have been its

friends. Poor management and recklessness in opera-

tion have marked the history of its introduction into com-

mercial use. ^^^^^^__^^______

On another page this week is presented an outline of

the arrangements that have been made for the forth-

coming convention of the American Street Railway asso-

ciation at St. Louis. It is gratifying to note at this time

that the companies engaged in manufacturing street

railway machinery and supplies of all kinds have not
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been prevented by the hard times from securing abun-

dant space in the exhibition ball in which to display their

products for the benefit of delegates. This may be ac-

cepted as an encouraging sign and an indication of the

feeling that prevails. It is evident that these manu-
facturers anticipate an early return of good times, other-

wise they would not go to the trouble of making an ex-

hibition of their wares. The space already allotted by

the management exceeds the largest floor space occupied

at any previous exhibition, and there are still many ap-

plications on file in the secretary's office. It is esti-

mated that the demands already made for exhibition

space this year will aggregate 30,000 aquare feet. A
list of the companies to which allotments have already

been made is given on another page. The convention

itself promises to be fully up to the standard. The list

of papers to be read include contributions from the most

prominent men engaged in the practical workings of

street railway property in this country. The officers of

the association are using all their influence, too, to

secure a full attendance of members.

Central station men must look after their steam appa-

ratus if they desire to operate economically. In many
cases very little attention has been given this important

part of the equipment, and in the smaller stations par-

ticularly the value of looking after the details is not ap-

preciated. Mr. Desmond's article this week upon the

' 'Value of Coal for Steam Making" is eminently practical.

It contains many valuable suggestions and presents the re-

sults of several tests, explaining incidentally the require-

ments for testing which it is safe to say can be supplied

in any station on short notice. His conclusion that each

case must be considered separately for the reason that lo-

cal conditions have much to do with the results obtained,

will be accepted by every experienced steam engineer.

The necessity of employing an intelligent fireman is also

impressed upon station owners. It would seem that such

advice would be uncalled for, but anyone acquainted

with the real conditions knows that very little attention

is paid to this matter.

Chicago is not the only city in the country where the

people have reason to complain of the overcrowding of

street cars, although a perusal of the daily newspapers

of this town would lead one to believe the practice was

confined to this city. Other communities experience

the same inconveniences and annoyances even in greater

degree. New York is a notable example of this kind.

Its street railway facilities are wretchedly inadequate

and the service far behind the times. Open cars are a

novelty and so few of them are provided that the ad-

vantages which these conveyances ordinarily afiord are

lost because of constant overcrowding. It is not to be

wondered that many complaints are heard wherever this

practice prevails. The chief merit of the open car is

supposed to be its openness. The sight is not ob-

structed, as it is in the closed car. and the circulation of

air is freer. But if human bodies are allowed to be

made a barrier both to the vision and to the summer
breezes, as one writer upon this subject points out in an

interesting communication to the Sufi, it becomes no

better than the closed car, and those who travel on it

are deprived of the advantages they have a right to.

According to this correspondent, with the introduction

of the open cars a new evil has arisen, to which public

attention needs to be directed. This evil is the bad

manners of passengers who insist on getting aboard open

cars when all the seats in them are occupied. They

stand up in front of the seated passengers, and whether

the persons incommoded are women or men, makes no

difference. All alike have to submit to the crowding

and the squeezing.

Of course there are certain hours in the day when it

is simply impossible for transportation companies in

large cities to provide enough cars to enable each pas-

senger to occupy a seat, but with the exception of a

short time in the early morning and at the close of busi-

ness in the evening, when there is a great rush on all

lines of travel, the street railway companies should be

compelled to operate a sufficient number of cars to

accommodate all passengers comfortably.

It has been suggested that the public take the matter

into its own hands, and that in order to accomplish a

reform, seated passengers- must resist by force, if neces-

sary, and always with remonstrance, the intrusion of

standing passengers, and all decent, self-respecting,

well-mannered people will refuse to get aboard a car on

which they can be carried only by annoying those al-

ready in possession of all the properly available accom-

modation. Advocates of such measures insist that it is

idle to expect the companies to make any effort to re- •

August 29, 1896

move this cause of complaint. Their business is to get ^m
as many fares as they can, it is alleged, and the more ™
passengers they can crowd into their cars the better for

them.

We do not agree with this statement of the case. It

is to the interest of every company to secure and retain

the good will of its patrons, and this can only be accom-
plished by providing first-class service at reasonable

rates. The subject would form an excellent topic for

discussion at the convention of street railway men at

St. Louis in October.

Mr, Bryan has again given utterance to his belief in

that fundamental principle of populism, governmental

control of great public enterprises. He has reiterated

his belief in the platform upon which he made his cam-
paign for United States senator from Nebraska in 1894,

and in which the following plank is a conspicuous fea-

ture:

The time has come, in my opinion, for the operation
of the telegraph system by the general government in
connection with the postal system.

So far as we have been able to learn, Mr. Bryan has

never given his reasons for this belief, nor has he taken

the public into his confidence to the extent of explaining

the methods by which he hopes to have the general

government secure control of the telegraph system and

operate it when once acquired. The natural inference

is that he proposes to have the government assume con-

trol of existing lines, but whether by purchase or confis-

cation is not clearly defined. We are not told whether

it is Mr. Bryan's intention to conduct the telegraph on

the same plan as the postal department; that is, at an an-

nual loss of many thousands of dollars; but it is fair to

assume that this will be the actual result, as it has been

the experience of all countries in which extensive sys-

tems of telegraphy have been developed by government.

If it is proposed to make the system self-supporting we
do not see how patrons will be benefitted, as it will be

necessary to maintain existing rates, if, indeed, the gov-

ernment is not obliged to increase them. It is quite prob-

able that Mr. Bryan has not entered very deeply into the

subject, but has accepted the general proposition without

inquiring very closely into the consequences. Men who
have made a study of this problem are not inclined to

Mr. Bryan's view. They find obstacles at every step,

and the experience of foreign countries makes it plain

that such a scheme could not possibly find favor in the

eyes of the American people, when once its disadvan-

tages become apparent. Besides all these considerations,

the conditions prevailing in this country are entirely

different from those that obtain in England, for instance.

This is clearly explained by Col. Clowry in his able

comparison of the British and American systems, which

we commend to the careful consideration of Mr. Bryan

and his friends, and from which we quote the following

paragraph:

I will merely call attention to the fact that the British

telegraph system comprises but about 30,000 miles of

line, igo, 000 miles of wire and 8,000 offices, extending
over an area of about 120,000 square miles; while the

Western Union telegraph system alone comprises about
190,000 miles of line, 750,000 miles of wire, 8,500 miles
of ocean submarine cables and 22,000 offices, extending
throughout an area of more than 3,000,000 square miles,

being, therefore, about four times as great as the British

government telegraph system, and extending over an
area 24 times as large. The capital account of the cost

to tke British government of its telegraph system is $50, -

000,000. If the Western Union Telegraph company's
capital account was in proportion to its property in the

same ratio it would be over $200,000,000.

The equipment of the Postal Telegraph-cable company

is not taken into consideration in this estimate, but of

course some provision would have to be made for the

acquisition of that valuable property, even though its

lines penetrate the same territory as those of the West-

ern Union and its service is based upon the same plan

of organization. Keen competition between these com-

panies has raised the standard much higher than could

be maintained, providing the business was practically a

monopoly, even though controlled by the government.

There are a good many other features that it would be

well for Mr. Bryan to consider very carefully, and he

will find much valuable information in the little pam-

phlet prepared by Col. Clowry to which we have already

referred. We do not believe that the business men of

this country, who are the principal patrons of the tele-

graph, favor such a change as that advocated by the

candidate of the Chicago convention, nor do we believe

that the people who do not use the telegraph would rel-

ish the idea of making up the deficit which would surely

attend the operation of the telegraph by the govern-

ment.
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Speed, Power and Efficiency of Electric
Motors for Locomotives.'

Bv D. L. Barnes.

The striking simplicity of the fundamental principles

which govern the action of that class of electric motors
most used for locomotives was the origin of the sugges-

tion which led to the preparation of this paper, Rail-

road motors are nearly all of the plain direct current series

type. All the windings on the motor field coils are in

series with the main circuit wires and all of the main
current passes through them. The current is called "di-

rect" because it flows continuously in one direction. The
letters "D. C." are used to signify such a current and a

D- C. motor is a direct current motor. Alternating cur-

rent motors are signified by the "A. C." For shop work
D. C. motors are generally "shunt"' wound and some-
times, but not often, "compound" wound; in the latter

case the field coils are wound with a fine wire, through
which a small part of the current goes, and with a large

wire through which most of the current passes. The
data given in this paper does not relate to the shunt
wound motors, but solely to the plain simple series mo-
tor now so commonly used in preference to the other va-

rieties of direct current motors for railway use.

The windings on the common series motor are very

simple. Sometimes there are but two poles and again
there are six. Often the consequent pole type is used,

especially for railroad work. Two of the poles are

wound with wire, but the others have no coils around
them. They are called the "consequent poles," their

magnetism being "induced" by the wire on the other

poles. This shape of motor is better adapted for use on
trucks, as the width is less than for any other type. One
side of the motor is close to the axle, while the other is

near the transom of the truck, so that with this shape
the wheel-base of the truck need not be greatly increased

to admit of a large motor.

The wiring of armatures varies greatly with different

builders of motors, but all have the same fundamental
plan; namely, to provide paths for the electric current

to pass around the armature and magnetize it. Generally

railroad and shop motors have but two brushes, and the

electric current goes in at one brush and then divides

into two parts and passes around the armature in two
separate paths which join again at the other brush.

Direct current series motors are usually built for ar-

mature speeds not exceeding 1,200 revolutions per min-

ute as a maximum; and whatever be the use to which a

motor is put the armature speed should not be allowed

to exceed the limit specified by the makers. This is

the maximum speed; the normal rated speed is much
less. A fair statement of common practice is about Soo

revolutions per minute for an 100 horse power motor

when generating-ioo horse power. The maximum speed is

from 1,200 to 1,500 revolutions per minute, according to

the strength of the binding wires or clamps, that hold the

armature coils from flying out of the grooves in the arma-
tures. The centrifugal force of the revolving coils is

considerable.

To a railroad man accustomed to the great uncertain-

ties of the action of steam locomotives and the inaccuracy

and incompleteness of the data and formulas relating to

their power and efficiency, the beautiful simplicity and

accuracy of the data giving the action of direct current

electric motors under variable speeds and loads is pleas-

ing and attractive. To show the relation of speed, load

and efficiency of direct current electric motors is the

principal object of this paper.

Each design of electric motor as it is built is tested
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for its speed, power and efficiency and also for the heat-

ing during a long run. The results are plotted and form
a set of characteristic curves such as that given by Fig.

I. These curves show how the motor will act when con-

nected to an electric current having a pressure of 500
volts. The shape of the curves shows the character of

the relation between the current in amperes going into

the motor and the speed, power and efficiency. The
basis of these curves is the current flowing into the

motor. In railroad work the most useful basis is the

speed, and the characteristic curves given in Fig. i have

been transformed to a speed basis and are given in what

follows.

One interesting feature of the direct current motor is

that it will always run at a fixed speed for each given

load, and cannot be made to run above or below that

speed without changing the line pressure. An increase

-in the line pressure will make the motor run faster.

I. Read before the Western Railway club. Chicago.

There are several ways of arranging the winding on the
pole pieces so that some of the wire coils can be cut out
of the circuit, and several ways of permitting part of the
current to be passed by the fields instead of through
them, all of which weaken the magnetism of the poles
and allow the motor to run at a higher speed with the
same line pressure.
The plan which is commonly employed to reduce the

speed below the fixed or natural speed of the motor with
a given circuit pressure and load is by reducing the pres-

sure at the motor. This is done by putting into the cir-

cuit a rheostat or diverter. It is a simple coil of iron or
steel ribbon or wire so arranged that heating will not
destroy it. The coils are generally packed in asbestos
or its equivalent. The effect of the resistance is to offer

an obstruction to the current or to choke it, so that part

of the line pressure is used up in pushing the current

through the resistance. There is a considerable loss

in the resistance, as it becomes very hot, and energy is

wasted in the form of heat. Motors are not so econom-
ical when run with a resistance in circuit. The loss
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varies as the square of the current flowing and directly

as the resistance. That is, if the current is doubled and
the resistance unchanged the loss is four times as great,

but if the resistance is doubled and the current un-

changed the loss is only doubled.

Fig. 2 shows the relation between the speed and load

of the motor considered in Fig- i, when the line pressure

is constant. The normal speed of the motor is 780
revolutions per minute when the power developed at

the armature shaft is 100 horse power. When the

horse power is increased to 170 the speed drops to 630.

When the horse power drops to 52, the motor increases

in speed to 1,200 revolutions. It is seen from this

curve that a very small drop in speed below the normal
speed at the rated horse power gives a very great in-

crease in power. Thus a drop from 780 to 630 revolu-

tions per minute—or 150 revolutions—gives an increase

of 70 horse power, while an increase of speed from 780
to 1,200—or 420 revolutions—requires" only a decrease

of 48 horse power. It is not economical to use a re-

sistance in the circuit of a direct current motor to de-

crease the speed, and therefore in most cases motors
are run without resistance except when starting a load

and under other special or abnormal conditions. It is

necessary, therefore, in selecting the gearing to study

the speed and power curves of the motor, together with

the requirements of the service in which the motor is

used. It is useful for this reason to study the limit of

speed and load under which a motor can be run without

a resistance in circuit. Take the motor whose charac-

teristic curve is given in Fig. 2; it can be run continu-

ously at 100 horse power (780 revolutions) on 500 volts

pressure. If the horse power is greater the motor will

get too hot and the length of the continuous run, with-

out stopping to allow the motor to cool off. must be re-

duced. Many direct current motors will not run for

more than one hour at the rated horse power without

overheating. If motors are exposed to a draft of cold

air they can be run at a greater horse power without

overheating. Motors under street cars, owing to their

exposed position, can be run with a greater overload

than would be possible if they were in a heated work-

shop.
This motor. Fig. 2, can be run without resistance on

a 500 volt pressure down to 52 horse power. At this

point the armature speed reaches 1.200 revolutions per

minute, which is not a speed where the armature wind-

ings will be liable to injury, but it is as high as it is ad-

visable to run for positive security. The variation of

continuous running without resistance in circuit is. then,

from 22 horse power to 100 horse power and from 7S0

to 1,200 revolutions. For greater loads the length of

the run must be reduced and by making the time of

overloading suitable to the overload, the horse power

may be incresed to 170, To do this the speed must be
reduced to 630 revolutions. That is, when there is no
resistance in the circuit and the line pressure is con-
stant, all direct current motors have a particular speed,
for each horse power. This is clearly shown on the
diagram Fig. 2. Perhaps this is the most useful of all

the diagrams relating to direct current motors; as it

gives the speed at which a motor must run to get any
given horse power within its range.

In the same way Fig. 3 shows the relation of pull of
the motor to the speed, and the foregoing remarks about
the limits of speed and horse power apply with equal
force to the limits of speed and pull. That is for each
given speed without resistance in the circuit and with a
constant line pressure and within the range of the mo-
tor, there is a particular pull it will give. Each change
of pull carries with it a change of speed. The pull of

electric motors is called the ' 'torque." It is the pull in

pounds which the motor can give on end of crank one
foot long or on the rim of a pulley two feet in diameter.
As shown by Fig. 3, the range of this motor for contin-

uous running is from 7S0 revolutions and 670 pounds
torque to 1,200 revolutions and 210 pounds torque. For
running a limited time the torque can be increased to

1,400 pounds at 630 revolutions.

The current in amperes that will be taken from the
line to do the work called for on Fig. 2 or to give the
pull indicated by Fig. 3 is shown by similar diagram
not reproduced. This diagram gives the relation of the

speed of the motor to the current in amperes that will be
taken into the motor from the line and shows what cur-
rent must be furnished from the central station for one
motor.
The effect of introducing a resistance into the circuit

is practically to cut down the line pressure. This always
makes a motor run slower than with full pressure.

While it is impossible to run a D. C. motor at a higher
horse power or pull than that given for each speed on
the characteristic diagrams of the motor, yet it is possi-

ble to run with less horse power and pull by introducing

the proper amount of resistance into the circuit. The
diagrams not only show the limits between which the

motor can be worked, but also show the particular

speed for each particular horse power and pull when
there is no resistance in the circu 't. When the resistance

is introduced the diagrams do not apply and one must
resort to calculation, or obtain from the builders a set of

diagrams showing the characteristic curves for different

line pressures. Then by calculation one can find the

reduction of line pressure that will be made by a given
resistance when a given current is flowing and select the

proper diagram for the reduced pressure. The product
of the resistance, in ohms, that is introduced into the

circuit by the amperes of current flowing into the

motor, will give the drop in the pressures due to the

resistance introduced.

Diagrams of this kind can always be obtained from
makers of motors. They are made from the tabulated

results of tests and represent for motors what a full set

of experimental tests would indicate about a steam loco-

motive if furnished to the purchaser by locomotive
builders. The great value of such tests to users of

steam locomotives is now being shown to us by the ad-

mirable results from the testing plant for steam locomo-
tives on the Chicago & Northwestern railway in Chi-
cago. This plant enables the mechanical oLicers to

speak with certainty about the action of the locomotives

on the road under all practical conditions. With elec-

tric motors the manufacturers have taken up the work
of testing; and each motor is examined minutely and a
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full record made of its performance, so that purchasers
may know just what will be the action of the motors un-
der a large variety of practical conditions.
There is much gratification to be found in the fact

that the electric motor, which promises to invade the
field now occupied by steam locomotives, is simple in

construction and operation, and in the further fact that

the relations of speed, power, pull and efficiency can be
simply and positively expressed on a diagram readily
understood by those who will have charge of the main-
tenance and operation. It should not reflect, however,
on steam locomotive practice, that the same complete
data cannot now be furnished for steam motors as is

offered for electric motors, even although the steam
motor has been in use for many years. The complexity
of the steam locomotive mechanism and the great variety

of factors which affect the economy make it very difficult

to reach conclusions, even after a long series of tests,

and for this reaspn we may never hope to be able to

draw a diagram or a set of diagrams about any steam
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locomotive which will express so completely the relation

between the speed, power and efficiency as is given by
Fig. I for an electric motor. Probably we would not

find it so difficult to deduce the relations of these fac-

tors for steam locomotives if we had the steam-using

apparatus alone to deal with in the steam locomotive,

just as we have only the current-using apparatus to treat

of in the electric motor. The insurmountable obstacle

in the way of a complete exposition of the relations be-

tween speed, power and efficiency in the steam locomo-
tive is found in the fact that the steam motor must carry

the complete steam generating apparatus. Such appa-
ratus, distorted as it is by the limits of space and weight,

cramps and hinders the steam-using mechanism. The
electric locomotive when complete with all the essential

features for successful practical operation has less

weight than is needed for tractive power and the motors
need not be cramped for lack of space. This, together

with the fact that the power-generating apparatus is

fixed at a central station, indicates that the electric loco-

motive is as simple, and may be made to be a more effi-

cient, machine than the steam locomotive; at least all

the formulas expressing the operation can be more easily

deduced and are more e.\act in application.

pany, 1524 Monadnock block, Chicago, is exploiting this

cutter.

New Electric Coal Cutter.

E. C, Morgan of Chicago has devised the new electric

coal mining machine of the chain cutter type, which is

herewith illustrated. The strength is obtained by sym-

metrical construction, and not by sheer weight of metal,

and the machine is both strong and light, A year ago

Mr. Morgan went to work systematically to produce an

improved machine. He visited a number of mines, in

which the various types of machines were in operation,

studied them carefully and talked to the men operating

them. The result is that his new machine is a radical

departure from any of the others, having many features

distinctively its own.

•: The stationary frame on which the motor and. cutting

Steam at One Thousand Pounds Pres-
sure.

Recently, in a contribution to Modern Progress by
L. C. Davis, under the caption given above, some very
interesting information is given bearing on this subject.

Poiccr and Tratisjnissio}! condenses the statements
made in thearticle. Mr, Davissays: "Manufacturers of

engines and boilers have found that some guarantee of

water consumption by the engine, and evaporative ef-

ficiency on the part of the boiler, are being considered

by many, as well as the price, and a brief reviecv of the

progress that has been made in this direction of increased

efficiency of motive power may not be without interest,

indicating, as it clearly does, the direction in which
further advance may be expected.

"From Newcomin's and Lavery's atmospheric engines

of 1712, with a boiler composed often of granite slabs,

with a necessarily large consumption of water per horse

power, running from 12 to 20 revolutions per minute
and a piston speed of 240 feet, to the average marine en-

gine of to-day, with a piston speed of 600 to 700 feet per

minute, steam pressure of about 160 pounds, and produc-

ing a horsepower on 14 pounds of water or less, the gain

has been almost wholly due to increased steam pressure

and higher rotative speed. Improved tools, methods,

and the experience gained in the construction of engines

and boilers have contributed largely to this result, but

with the present knowledge and excellence of tools and
machinery for their production, but little more can be

expected in this direction. The thing to be considered

is, Can very much higher steam pressures be carried

with safety? Upon this point there can be no doubt.

Water-tube boilers can be made to carry steam at a

pressure of one, two or three thousand pounds with

greater safety than 175 pounds is now carried upon steel

boilers of the tank type.

"About 1S60 the subject of superheating received con-

siderable attention, the consensus of opinion being that

an economy of from 20 to 40 per cent, resulted. It was

and engine economy been available to Perkins, there is

little doubt that these pressures would be in very general
use to-day.

"The conditions facing the steam engine and boiler

interests to-day are very different than those existing,

when the advanced position of Perkins was abandoned
and the benefit known to result from the use of super-
heated steam in 1859 and i860 given up. because its suc-
cess depended upon some other means being found for

superheating than by exposing pipes containing steam
only to the hot gases of the furnace. To-day, with elec-

tricity coming into use for small powers, gas, gasoline
and oil engines up to 500 horse power are displacing
steam engines each day, and with greater economy in

some cases. No time can be lost, if the steam engine is

to retain its position, in increasing its efficiency to a point
that will leave gas, gasoline, and oil engines far in the
rear Electricity must necessarily keep pace with
steam, each gain in efficiency of the latter giving the
former opportunity for more extended use."

NEW ELECTRIC C0-\L CUTTER.

mechanism slide consists of a rectangular forging of 2ji

inch steel. Into this frame is fastened a single rack

made of cold rolled steel, and the feeding is accom-

plished by an ingenious piece of mechanism, which

brings the feeding pressure exactly in the center of the

cut. In other machines the feeding pressure is applied

above or at the side of the cut, which causes friction

and has a tendency to cause the frame to bend or

buckle.

The feed mechanism is simple and compact. The

square-jawed clutch is placed on the worm shaft instead

of on the worm gear shaft. This gives it greater lever-

age, therefore it throws easily. The clutch is thrown

automatically when the machine reaches the end of the

feed at front and rear. The cutter head is firmly bolted

to the center bar and side bars and the side bars are

riveted to the center bar at the rear, thus forming a very

strong frame. The holder lor preventing lateral move-

ment is of improved construction and can be replaced

when worn at small expense. The feed shaft is pro-

vided with an improved safety device which prevents

the feeding mechanism being broken when the cutter

frame gets caught, from any cause. The chain is strong

and uses straight bits of one-half by three-quarter inch

tool steel.

The motor is of good design for its use and will, it is

said, stand a 50 per cent, overload for a long time. The
commutator is large, allowing only 30 amperes per

square inch of brush area. The motor is wound for

either 250 or 500 volts, as desired. The oiling devices

have received careful attention. The improved con-

struction at the upper bearing on the armature shaft

prevents any oil getting into the motor.

The machine shown in the illustration makes a cut six

feet deep and 45 inches wide in four minutes— three

minutes for feeding in and one minute for drawing out.

Either five or seven feet under-cut can be furnished if

desired, and the speed of either feed can be changed at

any time at slight expense. The Morgan Machine com-

found, however, that danger attended the method of

superheating steam by conducting it through pipes
placed in the uptakes and other parts of the boiler,

where they were in contact with the hot gases. These
became overheated and burned out. Trouble was also

experienced with the cylinder lubricants in use at that

time. For these reasons and others that should have
had no weight, the practice fell into very general disuse.

It is well known that a marked gain in the reduction of

coal consumption has resulted with every decided in-

crease of steam pressure, the gain by the increase from
60 to 160 pounds being about 25 per cent. Prof. Wat-
kinson says:

" 'Assuming that the actual gain continues to practi-

cally agree with the theoretical gain, it may be easily

shown that by increasing the pressure to 500 pounds,
the efficiency would be still further increased by 3S per
cent, and the consumption of coal reduced to a little less

than one pound per indicated horse power per hour.
Another way in which economy would be promoted is by
carrying steam at 1,000 pounds upon the boiler, and
wire-drawing it down to a lower pressure for the engine.
In this way it can be safely superheated and the degree
of superheat be under perfect control; this is done to a
certain extent in the Belleville water- tube boiler, a
higher pressure being carried in the boiler than is used
in the engine, the wire-drawing in this case being no
doubt for the purpose of drying the steam, but the plan
is susceptible of a far greater range than has yet been
used, and will certainly be attended by a marked gain
in economy. It requires the addition of about five per
cent, more heat to produce a pound of steam at 1,000
pounds than is required for the same amount of steam
at 200 pounds pressure, and by wire drawing down the
steam from 1,000 pounds to 200 pounds, it will, if in-

itially dry, be superheated about 100 Fahr."
"While much study and careful experiment will be

necessary to bring this to success, it would seem that the

results that could be obtained would warrant the trial

of steam at 1,000 pounds on the boiler, wire-drawn to

500 pounds at the engine, rather than by the compara-
tively slow method of 25 pounds at a time by which we
are now advancing. Much that is found to answer very
well with steam at 160 pounds pressure will not do with
steam at 200 or 250 pounds; the same will follow when
we reach 300 and 400 pounds, and 500 after a time,

with halts between each, while ways and means are
studied out to meet the changed conditions in each case.

Had the present knowledge of the water-tube boilers

Metric Systerri of Weights and Meas-
ures.

[From the Scientific A: "•1

There is a question being agitated just now in Eng-
land which is of great commercial importance to that
country, and may become so, at an early day, to the
United States, We refer to the movement in favor of
adopting the metric system of weights and measures in
place of the cumbersome and confusing tables at present
in use. The agitation has progressed as far as the in-
troduction of a bill before Parliament, making the use of
the system compulsory after a specified length of time.
It has met the opposition which was to be expected
from a people who have a strong sentimental attach-
ment to the usages and traditions of the past, and in
spite of the many economies of time and labor which
would be realized by the introduction of a decimal sys-
tem, it will probably be a long while before the Eng-
lishman exchanges yards for meters and pounds for
kilogrammes.
The arguments in favor of the metric or decimal sys-

tem are too well known for repetition, and the incon-
venience of the English system of reckoning money is

forciby impressed upon the American tourist when,
upon landing at Liverpool or Southampton, he has to
forego cents and dollars in favor of pounds, shillings and.
pence.

If the question were simply one of sentiment, or even
of convenience, it is likely that the foot and the yard,
the pound and the hundredweight, would continue to

impose themselves upon the workshop and the mart in-
definitely; but fortunately for England, the United
States and the world at large, there are questions relat-
ing to the foreign trade of Great Britain which are
likely to be the controlling factor in the case, and lead
to her adoption of the modern and more convenient
system.

It seems that many of the foreign countries with
which England carries on an extensive trade are using
the French system. As matters now stand, the dimen-
sions, weights, etc., of the machinery which is pur-
chased by the South American states, for instance, is

expressed in terms of measurement with which they are
not familiar. It would seem at first thought that this
difference of measurements was a small matter, requir-
ing only a few minutes' calculation; but it appears to
have proved the decisive factor in German and English
competition, these foreign countries in many cases pre-
ferring to purchase their machinery from a country
which expressed its dimensions and value in familiar
terms. Of course, the German manufacturers have
not been slow to make the most of this slight difference
in their favor; and a large part of the decrease in Eng-
lish foreign trade with certain countries is attributed by.
the manufacturers directly to this cause.

If this be true, and there is no reason to doubt it, we
may look for an early adoption of the metric system in
Great Britain; for, sentimental and conservative as they
may be, they are too practical a people, especially in all

matters affecting their supremacy in trade, to allow a
long-established but cumbersome custom to prove a
stumbling block to the continued advancement of their
commercial interests.

Side by side with the many admirable institutions

which our forefathers brought over from the mother
country, there are some that had better have been left

behind; and conspicuous among these is our present
system of weights and measures, which is practically
ihe same as that of Great Britain, We are keenly alive
to the disadvantages of the system, because side by side
with it we are using a decimal system of coinage, and
the defects of the one are emphasized by the speed and
convenience of the other.

The arguments in favor of the metric system for Eng-
land are equally strong, or soon will be, as applied to

the United States; for although our foreign trade does
not approach the volume of British foreign trade, it is

likely that in the course of time it will do so, and even
exceed it. Prudence would suggest that we should avoid
the dilemma in which the English manufacturers find

themselves, by making an early change to the metric
system. Our present weights and measures have no
special claim upon our regard. They are ours by in-

heritance, not by choice, and any temporary inconven-
ience which might be experienced in making the change
would be amply compensated by the subsequent saving
in time and trouble, and the avoidance of the serious
handicap to which we shall otherwise be subjected in

the markets of the world.
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Relative Costof Iron and Copperas Elec-
tric Conductors.

The growing use ol "third rails" on elevated and sur-

face railroads for the purpose of transmitting electricity

to moving cars has led to a comparison of the cost of cop-
per and iron or steel for this purpose. The accompany-
ing table, given by J. R .Allen in The Tcchnic, shows the

relative cost of copper in cents per pound as compared
with wrought-iron, Bessemer steel and cast-iron in dollars

per ton. The comparison is made,for conductors having
equivalent carrying capacity. In using Bessemer steel

rails for conductors it is possible to use those that are

winding and imperfect. Such rails may be purchased at

a greatly reduced price. Let us consider the saving that

can be made by the use of Bessemer rails, assuming the

rails to cost $25 per ton. as compared with copper at 11

cents per pound. Let the current to be transmitted be
1,000 amperes at 500 volts and the distance it is to be
transmitted be three miles with five per cent, drop in

voltage.

Cost of copper conductors 639,000
Cost o\ Bessemer steel conductors 23.711

Difference S5.289
Deducting -400 per mile for bonding 1.200

Saving

Costof Cost of equivalent Costof equivalent Costof equivalent
copper -ATOuelit-iron Eesbemer steel cast-iron con-
in cents conductor, in conductor, in ductor, in dollars
per lb. dollars per ton. dollars per ton. per ton.

-. 19.25 18.10 14.50

7.5 20.75 19.50 15-50
21.50 20.30 16.75

8.5 23-75 22.25 17-75
9- 25 -oo 23 50 19.00
9-5 26.50 25.00 20.00
10. 28. 00 26.25 21.00
10.5 29.25 27.50 22.00
II. 30.75 29.00 23.00
11.5 32-25 30.25 24.. 25
12. 33-50 31.75 25-25
12.5 35-00 33.00 26.25

-iZ- 36.50 34-50 27.25
13.5 38.00 35-75 28.50

Bullet Located by X-rays.

By means of the X-rays, physicians at the Army
Medical Museum at Washington have located a bullet

that had been lodged in the thigh of a young woman for

eight months. The light had to penetrate one of the

thickest and most muscular portions of the body.

The patient was a girl who was accidental];' shot by

her brother at Falls Church, Va. The ^hot ^as a 32-

caliber bullet and it entered the left groin. Every

movement was attended with the most excruciating pain

Four or five doctors probed for the bullet, but unsuc-

cessfully. Dr. Gray of the Army Medical Museum con-

sented to use the X-rays in the case, and the girl was

accordingly taken to the museum, where the leg was

exposed to the light for over an hour without apparent

result. Meanwhile Dr. Gray perfected his apparatus

and on August 20th made another trial.

At the first attempt the limb was exposed for half an

hour with poor success. There was a faint trace of the

bone but nothing more. A second trial lasted 15 min-

utes and was fairly successful. The third exposure was

for seven minutes, and the result was excellent- The

bone was clearly made out and the bullet could be seen

lodged in the bone at the upper border of the neck of

the femur and just above the spiral line. A fourth

plate confirmed the third in every detail. As soon as

practicable the leg will be operated on and the bullet

removed.

Canadian Syndicate Looking For Street
Railway Franchises in England.

As the result of the efforts of a Canadian syndicate,

the antipathy to the trolley system of street car propul-

sion in England bids fair to be largely overcome, says

the Canadian Electrical Xeivs. This syndicate is

represented by AVilliam Mackenzie, president of the

Toronto Street Railway company, and James Ross,

manager of the Montreal street railway, who have been
negotiating for the purchase of the franchise of the ex-

isting street railway company of Birmingham, Eng.
Mr. Mackenzie, on his return from Europe, announced
that (he deal was considered as good as closed. He
said: "The conditions of the purchase are that we se-

cure an extension of 21 years of the lease of the road,

and that the city council permit the use of the trolley

system, but we do not anticipate any difficulty in that

line. Of course, the work of electrifying the system will

not be commenced until next spring. The road is 40
miles in length, and the population of Birmingham, I

should say. about three times as large as Toronto " To
the question, "Is it your intention to endeavor to secure

other franchises?" Mr. Mackenzie remarked that after

the Birmingham system was in operation, he thought

other cities would soon fall in line. He hoped eventually

to secure the adoption of the trolley system in London,

where horse cars and buses are now used, and where

the prejudice against poles and overhead wires is very

strong. "About the best electric railway in England,'"

he said, "is on the Isle of Man; it is eight miles in length,

double-tracked, and works very efficiently. la the mat-

ter of lighting they are much further advanced, and I

had the pleasure of visiting an immense installation at
London. As regards electrical machinery, I do not
think they are quite as far advanced in Great Britain,
and it is just possible that some American machinery
will be required for the proposed conversion of the
Birmingham road."

Finances of the Metropolitan Electric
"L" Road, Chicago.

The Metropolitan West Side Elevated Railroad com-
pany of Chicago may begin the operation of the Metro-
politan lines within the next month. The road is still

in the control of the West Side Construction company,
which had the contract for its construction. The
Douglas Park branch is the only part remaining uncom-
pleted; work on this has progressed to a point where offi-

cials of the company say it will be entirely practicable
to complete it in the next four weeks. There is also to be
completed a single track structure in Van Buren street

east to Market, with the double track structure from Mar-
ket street to Fifth avenue, and the short connection be-
tween the lines on Van Buren street and the present lines

one-half block north.
While the lines of the Metropolitan will be advanced

within a month to a point which will admit of the
turning over of the ro^.d to the Metropolitan company,
there are some of those who are most deeply interested
who favor waiting until times become better before
making any move. At the present time there is no local

market for either stocks or bonds. There might be a
market in a month and there might not. The uncer-
tainty which surrounds the future makes it impossible
to decide fully as to the best move to make. A financial

writer in the Chicago Tribune says that if the road was
completed at the present time there would certainly be
no transfer of the property under present conditions. If

the business situation continues as unsettled as it is at

the present time there will be no transfer made at the
end of the four weeks. The belief is growing that no
move will be made until after the election. It matters
very little whether the West Side Construction company
continues to operate the road or whether it is operated by
the Metropolitan West Side Elevated Railroad com-
pany. The two companies are identical and both bonds
and stock are closely held by the original stockholders
in the West Side Construction company, except for a
few shares of stock and a few bonds which have gone
into the public market.
The Metropolitan West Side Elevated Railroad com-

pany has an authorized issue of $15,000,000 of capital

stock and an authorized issue of $15,000,000 of five per
cent, bonds. At a meeting of the Metropolitan com-
pany a year ago a resolution was adopted making it op-
tional with the West Side Construction company to take
the 515,000,000 of bonds or a like sum in preferred stock.

Up to the present time there has been issued Sio,ooo.ooo
of bonds, on which the interest amounts to $500,000 an-
nualh'. Il has been announced repeatedly no more
bonds will be issued than the road can take care of. It

is the intention of the people back of the West Side Con-
struction company to prevent the road's falling into bank-
ruptcy and going through reorganization. If it is found
the road cannot take care of the present bond issue a
part of the bonds will be retired and preferred stock is-

sued in its place. It is not probable that any more than
the Sio,ooo,ooo of bonds will be issued at the present time

If this is the case it will leave the road with an issue of

Sio,ooo,ooo of five per cent, bonds, $5,000,000 of pre-

ferred, and S15.000.000 of common stock. The pre-

ferred stock would, after the payment of interest on
bonds, receive dividends up to six per cent, before there

would be any payments made upon the common stock.

This would leave a total of SSoo.ooo to be paid in the

way of interest on bonds and dividends on preferred

stock each year before the holders of common stock

would receive any returns in the way of dividends.

At the present time the Metropolitan is doing a fairly

good business. The opening of the four stations on the

Douglas Park branch has had the effect of increasing traf-

fic considerably. With the lines completed to Rockwell
street aud with the down-town connection, which will

admit of running trains around the loop, people inter-

ested in the road predict a traffic which will insure fixed

charges. The road is being operated very cheaply, the

percentage of operating expenses to gross income being

only a little over 40 per cent.

Sad Death of a Telephone Lineman.
A pitiful story of death and bereavement by lightning

is told in a dispatch from Washington, N. J., on Au-

gust 17th, to a New York paper:

John H. Marshall, foreman of a gang of linemen for

the American Long-distance Telephone company, who
had charge of the line between Bethlehem, Pa,, and
this place, and had been makmg his home here for some
time, yesterday morning hired a carriage, and, with his

wife as a companion, started out to inspect the line be-

tween Washington and Hackettstown. When they

reached the base of Schooley's Mountain, Marshall told

his wife to drive around the mountain on the wagon
road and he would follow the line and join her in an

hour on the other side. A heavy thunderstorm came
up. and after Mrs. Marshall had waited more than

three hours she became alarmed. She tied the horse

and started afoot over the mountain, following the line

of poles. At the summit of the mountain it began to

rain in torrents, but she kept on her way over rocks

and through briars and bushes. It was just getting dark

when she came upon the body of her husband- He was

lying at the foot of one of the poles, drenched with the
rain and with a broken wire clasped in his hand. While
splicing a wire lightning had struck somewhere along
the line and the current had passed through his body,
causing instant death. Mrs. Marshall ran to a town five
miles away, and an undertaker came and took charge of
the body.

Production of Copper and Mica.
In 1S95, according to the government reports, cop-

per was the fourth metal product of the country in value,

being preceded by iron, silver and gold. The valuation

of the copper output is placed at $38,682,347, and the

number of pounds produced is stated to be 3Si,ro6,86S.

Both in quantity and value the copper production of

1S95 exceeded that of any previous year in the history

of the country. The value of the mica produced in

1S95 is placed at $55.831—much less than that of sev-

eral previous years.

CORRESPONDENCE.
New York Notes.

New York, August 22.-^The daily papers are devoting

considerable attention to an old subject—the relation of

the Western Union and American Bell companies. A
story comes from Boston to the effect that the two com-

panies have been combined in a manner that insures the

supremacy of the Western Union interest; in other

words, that a controlling interest of the Bell stock has

been secured for the Western Union company. This

seems improbable, and the report is emphatically denied

by Russell Sage and other Western Union men. It

would be difficult for the Western Union to increase its

holding of the Bell stock sufficiently to secure control

without the fact coming to light, as the telephone com-
pany's stock is in the possession of a large number of

holders. However, the famous contract between the two

companies is about to expire, and it is possible that ne-

gotiations for a form of alliance are under way. The
report served to advance the price of Western Union
stock a few points, but is not likely to have a permanent

effect on the market.

H, M, Littell, the president of the American Street

Railway association and one of the most widely known
street railway men in the country, has transferred his

activities from Brooklyn to New York. He had been

manager of the Atlantic avenue line until its absorption

by the Nassau company, coming to Brooklyn July i,

1895, fresh from his great success in New Orleans, but

at a meeting of the directors of the Metropolitan Street

Railway company of this city early in the week he was

elected a director and vice-president. He was after-

ward appointed general manager of the road by Presi-

dent H. H, VreeUnd. Mr. -Littell has had a wide and

varied experience since 1S74, when he started as a clerk

in the office of the Louisville City Railway company,

and as he is still a young man he will undoubtedly dis-

tinguish himself by an able and progressive administra-

tion in New York, where many perplexing problems in

street railway traction remain to be solved.

Temporary receivers have been appointed for the

Archer & Pancoast company, manufacturer of gas and

electric fixtures, and doing business in this city and

Brooklyn. The receivership is pari of a proceeding for

the dissolution of the company. The liabilities are

5806,780 and the assets $718,500.

A. K. Warren & Co. have opened a temporary office

for their electrical repair business at 20 Desbrosses

street. I made mention last week of the fire that de-

stroyed this firm's shops. M. S.

Niagara Falls and Vicinity.

Ni.A,GARA Falls, August 22.—The trustees of the vil-

lage of Tonawanda have granted a franchise to the

Niagara Falls Power company to convey its power

through that town on the way to Buffalo, stipulating

only that when applications to the aggregate of 500

horse power should be made from that place the com-

pany would furnish power to the applicants at an ex-

pense not to exceed what it charges in Buffalo.

The Niagara Falls Hydraulic Power & Manufacturing

company has commenced the second section of its power

house below the high bank, the first section being about

completed. Three of the turbines, made by James

Leffel & Co. of Springfield, O.. are on the ground and

the fourth one is expected this week. One of the

generators has also arrived. In all 25 or 30 carloads of

machinery will be put down below the bank in this

plan t for generating power. The massive penstock

which is to carry water from 205 to 210 feet to the tur-

bines weighs 150 tops. It js very substantial. A part
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of this penstock is now iii position. That part of it in

the canal or outlet under the power station is all in

place, and also 75 feet up the cliff. All of this is sup-

ported by a frame, and from ihe point 75 feet above the

horizontal pipe the penstock will extend vertically to

the top of the bank. Several of the sections are now

being prepared, and in a comparatively short time will

be dropped into position by the great derrick on top

of the bank. In the power house the wheels will be

so ranged along the penstock that one or all of them can

run at a time. The gates and the grates in the subway

on top of the bank are all in position, and the super-

structure is now being placed.

The talk about establishing a large copper smelting

works at Niagara Falls has been revived. The owners

of the Anaconda copper mines of Montana are now said

to be interested in the project. O. E. D.

Washington, D. C
Washington, August 22.—Trade is very quiet here

at present, but is expected to boom next month. The

preparations for the opening of the new Columbian and

Maryland electric railway are being watched with much

interest, not only on account of the high rate of speed to

be maintained, but on account of the general excellence

of the road, machinery, etc., itself.

The roadbed when completed will be, in the opinion

of the engineers, one of the most substantial in the coun-

try and capable o£ sustaining trains to be run at the

highest possible speed. The ties are being laid upon

eight inches of blue-stone ballast, and each tie is exam-

ined by careful inspectors, who reject those showing

evidence of any structural weakness whatever. Eighty-

five pound steel rails, 60 feet in length, are being laid

upon these ties. The usual length of such rails is 30

feet, and the use of those twice as long results in reduc-

ing what are known as the "points of danger" about

one-half, because most railroad accidents occur, it is

said, from weakness of the joints.

The power house will be 203 feet deep by 125 feet

wide, and will be constructed of selected hand-made red

brick, with granite trimmings, on a massive base of

granite. The roof will be of slate, and the stack, which

will be erected by Morton, Reed & Co. of Baltimore,

will be II feel eight inches in diameter and 175 feet

high, equipped at the base with aGreen fuel economizer.

The steam plant will comprise 10 300 horse power

Campbell & Zel! boilers and five Soohorse power Mc-

intosh & Seymour compound condensing engines with

Davidson pumps and condensers and Cochran heaters.

The electric equipment will consist of seven 400 kilo-

watt Westinghouse generators and three 300 kilowatt

Westinghouse boosters. This machinery will be en-

closed within brass and bronze railings and will be sur-

rounded by galleries allowing free access to all portions

of the building, together with safe vantages for the use

of sightseers and visitors. The floors of the power

house will be of granolithic and hard woods and the

building will be thoroughly fitted with complete plumb-

ing arrangements, including lavatories, baths and

closets, etc. The contract calls for the completion of

the building in So working days, and the cost will be

585,000, exclusive of stack and machinery. A stone and

brick pump house will be erected near the power house

that will be equipped with the most powerful of modern

fire pumps, affording full protection to the property of

the company, as well as to a great deal of that in the

immediate vicinity.

The main line of the Columbian electric road runs

directly in front of the power house and other buildings

after entering Lakeland on a massive plate girder bridge

over Paint branch. This bridge is in two spans of 60

feet each, resting on large granite abutments, with a

massive pier of similar masonry in the center. The

same style of bridge will be erected where necessary

along the line of the road, and will be built under the

general supervision of W. Kesley Schoepf. the general

manager of the company, who designed and constructed

the Rock Creek bridge, on what is now known as the

Chevy Chase branch of the Capital Traction company.

The line from Washington to Laurel, Md., will be

ready for operation by September 15th, this year, and

the cars which will be run over it are being rapidly

built by the barney & Smith company of Dayton, Ohio.

These cars will be superior in point of equipment to

any electric car now in use. Each will have 400 horse

power in motors. The cars will be equipped with air

brakes of the most modern design, and the seats will be

arranged as they are in passenger cars used on steam

roads, with the aisle in the center of the car. Open

cars amply furnished with devices to protect the pas-

sengers will be used in the summer weather, and closed

coaches at other times. Some of the cars will be divided

into compartments.

Notwithstanding the abundance of the electric current

at the demand of the company and its easy adaptability

to illuminating purposes, the cars will be all lighted

with Pintsch gas, the management having determined

that it gives a softer and more satisfactory light than

the electric lamp. Each car, however, will be provided

with the equipment necessary to light it electrically, if

desired at any time. There will be smoking depart-

ments, lavatories and all other modern conveniences of

a similar nature in the cars. The trains to be run will

consist of two cars each. All the priocipal roads crossed

by the line, such as those at Hyattsville, Lakeland, and

other towns, and the roads in general use, will be

guarded by electric warning bells that will begin ringing

when the approaching trains are at a considerable

distance from the crossing. T. I. P.

Northwestern Notations.

Minneapolis, August 22.—The PiUsbury-Washburn

Flour Mills company, which is now constructing a

power dam across the Mississippi river at Minneapolis,

has made application to the City Council for a franchise

to furnish electrical power to the city generally. This

is a decided departure from the original intention, which

was to utilize the power for the purposes of the company

alone, practically. Mr. Pillsbury and Mr. De la Barre

of the Water Power company visited the electrical expo-

sition in New York this spring, and the showing of the

possibilities of electrical energy was such a revelation

that they were very greatly impressed with the fact that

electricity is the coming agent for power distribution,

and this project is the outcome. It is stated that the

power could be furnished at considerably less than is

now being charged by electrical companies here, and

would naturally result in a larger demand for it, and

would stimulate industries. Mr. Pillsbury thinks power

could be transmitted to St. Paul with but little loss, but

says that there would, of course, be more loss than there

would be in being distributed through Minneapolis. The
dam will cost in the neighborhood of 5750,000. The
machinery will be ordered as soon as the matter is defi-

nitely settled, and if there is no disposition on the part

of the council to hamper and burden the company
in the enterprise, the plant could be ready for operation

by spring, Mr. Pillsbury says.

Judge Lochren of the United States District Court

has held, in the case of H. B. Moore, receiver for the

Great Western Manufacturing company, against E. C.

Fowle et al., that the S8o,ooo bond issue held by the

electrical corporation in Boston is illegal, and that as it

is secured by a trust deed running to the American Loan

& Trust company of Boston, it is a first lien on the

plant and property of the company at Duluth. The
contention of the receiver was that the bonds were is-

sued contrary to the state insolvency laws in order

to make the electric corporation a preferred creditor.

M. H. Larson, a lineman of the Western Union Tele-

graph company at West Superior, was precipitated to

the ground, about 30 feet, by his ladder slipping, and

sustained serious if not fatal injuries. His spine, elbow

and head were injured.

The city of Little Falls, Minn., will probably agree

with the electric light company on a basis of S125 per

month for electric street lights in case the courts should

hold the original contract invalid. If the courts hold it

valid the company will claim the difference between

fti25 and the contract price.

Songer & Chase are about to erect a power house for

an electric light plant in Cedar Falls, la.

The electric light plant at Madison, S. D., was burned

with a loss of $5,000.

The contract for furnishing a steam plant for the city

electric light plant for Mt. Pleasant, la., was let to the

Sioux City Engine Works, and the Fort Wayne Elec-

tric corporation will furnish the electrical equipment.

The Western Engineering & Construction company
has been incorporated at Des Moines, la., to construct

electric light plants, railway lines and other work. The
capital stock is $25,000.

The waterworks at Ackley, la., have just put in a

new pump, which will be operated by electricity.

Merriam Park residents want better street car service

with St. Paul than they have been getting by the pres-

ent cable to Milton street and electric from there on.

They want continuous service, which would require

converting the cable into electric, and this the company

is not yet ready to do, although it will be done event-

ually.

The title of the South Dakota Rapid Transit & Rail-

way company, which operates an electric line to East

Sioux Falls, S. D., is being cleared preparatory to the

extension of the line over the streets of Sioux Falls.

The company has been in the hands of a receiver for

over a year,

Madison, Wis., will soon take bids for the construc-

tion of an electric street lighting plant.

The village of Monticello, Wis., will grant a franchise

for an electric light plant to a home concern.

John Hoeschen has been granted a franchise for an

electric light plant at Melrose, Minn., and has let the

contract for its construction to the D. & D. Electric

Manufacturing company of Minneapolis.

The District Court has issued an order denying an in-

junction against the city of Mankato, Minn., to restrain

it from purchasing an electric light plant,

Mr. Donohoe, representing the American Electric

works at Chicago, was in the Twin Cities last week.

The Minneapolis Street Railway company has been

ordered to put open cars on the Emerson avenue north

*line. At the next City Council meeting it will be ordered

to extend its Camden Place line 10 blocks to the city

workhouse. The committee has already reported in fa-

vor of this extension.

Representatives of nearly all the large electrical man-
ufacturing companies in the country are in Minneap-

olis for the purpose of bidding on the plant to be

furnished to the St. Anthony Water Power company.

The engineers of this company have not yet determined

what sort of a plant will be purchased, and bids will be

received from all of the larger manufacturers. The con-

tract will amount to between $300,000 and $400,000 when
it is awarded. It is probable that no definite action will

be taken until the City Council has passed the ordinance

giving this corporation the right to string wires and lay

conduits in the city of Minneapolis.

At a recent council meeting an effort was made to kill

the scheme to lay city conduits, but it failed to carry and
the clerk was authorized to ask for bids for the $65,000 in

city bonds.

An appeal will be taken from the decision of the

District Court denying an injunction against the city of

Mankato, Minn., to restrain the issuance of bonds for

purchasing an electric light plant. The case will come
up in December.

The Minneapolis General Electric Light company has

been given permission to lay conduits on South Washing-
ton avenue.

The new electric plant is in running order at the Min-

nesota Soldiers' Home located at Minnehaha. Attach-

ments have been made to use the current for surgical

and medical purposes. C.

PERSONAL.
Count Ito, the Japanese admiral and diplomat, is an

enthusiastic student of electrical phenomena. He was
formerly a telegraph operator and has pursued scientific

study until he has become a well equipped electrician.

Fred F. Smith, secretary and treasurer of the Ferra-
cute Machine company of Bridgeton, N. J., sailed on
August 19th, on the St. Paul and will look up trade in

England, France and Germany during his six weeks' visit.

J. M. Morehead, superintendent of the Electro-gas
company of Philadelphia, is in Chicago. Mr. Morehead
is almost as well known among electrical engineers as in

the gas business, on account of his connection with the
development of acetylene gas.

Louis A. Ferguson of the Chicago Edison company,
who is recognized as an engineer of ability and an au-
thority upon central station practice, is the author of a
very interesting treatise upon "Electrical Engineering in

Modern Central Stations," in which the Edison practice
is clearly set forth.

Patrick B. Delany has been awarded the Elliott Cres-
son medal by the Franklin Institute for his system of
machine telegraphy. The report of the commiuee on
sciences and arts on this invention, together with a de-
tailed description and a number of drawings illustrating

it, is presented in the Journal of Ihc Franklin hi-
slilnlciov August.

William R. Kenan, Jr., who has had charge of the
chemical department of the Acetylene Light, Heat &
Power company's plant at Niagara Falls, has gone to

San Francisco, from which port he will sail for Aus-
tralia, where he will oversee the erection of calcium
carbide plants in Melbourne and Sydney. He expects
to remain abroad a year.

Samuel L. Phillips has resigned the presidency of the
Metropolitan Street Railroad company of Washington,
13, C, and it is said that he will retire from all business.
The resignation is to take effect on October 15th. Mr.
Phillips is an experienced street railway man and his
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services have been of great value to the Metropolitan
company during the period of reconstruction.

Ernest H. Heinrichs, advertising manager of the

Westinghouse Electric lS: Manufacturing company, has
written a novel entitled "Helene," If Mr. Heinrichs'

abilities in this line are as marked as those displayed in

his e\ery-day occupation. "Helene" will be widely read.

ELECTRIC LIGHTING.
Each of the eight stations now building for the new

Union Loop elevated railroad in Chicago will be lighted

by 136 sixteen candle power incandescent lamps.

The new central station plant installed at Athens,

Mich., by Rheubottom *!v; Bond of Union City, Mich.,
has been started with highly satisfactory results and
turned over to the Athens Electric company. The
United Electric Improvement company of Philadelphia
furnished the alternating current dynamos, the Wagner
Electric Manufacturing company of St. Louis the trans-

formers, and the Phillips Insulated Wire company of

Pawtucket, R. I., the copper wire

The following, which is making the rounds of the daily

papers. reramds one of some of the calcium carbide predic-

tionsmadea yearorsoago; The London correspondent of

the Mancht-sUr Courici- publishes a remarkable account
of a new illuminant, which, if all that is said of it is true,

will push both gas and electric light very hard. For its

production no machinery is required save that contained
in a portable lamp neither larger nor heavier than is used
with colza oil or paraffin. This lamp, it is declared, gen-
erates its own gas. The substance employed is at pres-

ent a secret, jealously guarded by some inventive Ital-

ians. The cost is declared to be at most one-fifth of that

of ordinary gas, and the resultant light is nearly as bright

as the electric light and much whiter. A single lamp
floods a large room with light. The apparatus can be
carried about as easily as a candlestick and seems both
clean and odorless.

ELECTRIC RAILWAYS.
After a long delay the Calumet Electric Street Railway

company secured its permit for a switch over the South
Chicago City Railway company's lines last week, and
the work under the permit will he begun at once.

Sur\'eys are now being made on the line of the Huron
and Ontario electric railway between Port Perry,

Walkerton, Kincardine, Meaford and Goderich, Ont.

The work will be completed in about 60 days from the

start, and tracklaying will then be proceeded with im-
mediately

Work has been commenced on the proposed electric

railway between Milwaukee, Racine and Kenosha. The
promoters say that the line will be complete and run-

ning between Milwaukee and Racine by December ist.

The line will not be built from Racine to Kenosha for

the present, on account of the Kenosha city officials re-

fusing to give the company reasonable concessions. The
road will -be known as the Milwaukee, Racine & Ke-
nosha Electric Railway company, and those who are in-

terested are: W. Bishop, Matthew Slush. W. W. Haz-
zard, A. R. Cook, Edward Wiehenson, George J,

Hoff-

man, Nathan J. Dryfoos and M. E. Brown of Cleveland,

Ohio.

Commenting upon the statistics showing the extension

of street railways in thiscountry, recently published, an
exchange says that this country now has 14.470 miles of

street railroad track, of which New England has 1,823

miles, the Central East 4,684 miles, the Central West
4,600, the South r.906 miles, and the West 2,317 miles

The great growth here indicated is. of course, due to

electricity. There are now 12,133 miles of electric road

in the country and only 1,219 miles of horse road. This
shows the completeness of the revolution. Cheaper and
easier to operate than the horse road, the electric has

taken its place everywhere. It is remarkable, however,

that in spite of the decreased cost of operating, the capi-

talization of the new roads shows a great increase of in-

flation. Thus, though the average capitalization for the

entire country is $95,000 per mile, representing at least

a third water, the stock of New York roads has been
watered to almost twice the average, or to the enormous
figure of SiS2,Soo a mile! What clearer demonstration

could there be that the time has come for a three-cent

fare?

Dei- T/crold, a German morning paper of Milwaukee,
publishes the details of an alleged attempt to "hold up"
the Milwaukee Electric Railway & Light company by the

promoters of the Milwaukee & Waukesha Electric Rail-

way company, which was recently granted a franchise to

parallel the tracks of the old street railway company.
There was a great demand on the part of the citizens of

Milwaukee to have a competing street railway line in the

city, and in response to that feeling the franchise was
granted with a proviso that it would be forfeited in the

event of a combination or consolidation with any other

company. The Milwaukee & Waukesha company
claimed to have purchased the road of the Milwaukee Sc

Waukesha Motor Railway company, a bankrupt concern,

and now the promoters of the Milwaukee & Waukesha
company are said to have made a proposition for the

sale of the motor line to the Milwaukee Electric Rail-

way & Light company, and to have proposed in the

event of its acceptance to abandon the intention of

building lines in the city under the provisions of the new
franchise. The scheme has, it is alleged, been exposed

by Henry C. Payne and other oflicers of the local rail-

way concern.

MISCELLANEOUS.
As a playful descriptive term for the members of the

Brooklyn Baseball club, the name "Trolley-dodgers"
has been adopted by some of the New York papers.

Frank W. Hawley announces positively that electric

propulsion on the Erie Canal will be introduced commer-
mercially within a year. In the meantime experiments
will be continued with the view of developing every
point in the system.

Of the wonders of the X-ray the half has not been told.

According to the Buffalo Courier. Dr. John T. Pitkin
of that city says that the X-ray is frequently exhibited
in nature. The doctor is reported as saying that he has
"seen through a tree during an electrical disturbance."

The calendar of the Western Society of Engineers
contains mention of the following papers to be read:

December 2d, "The Equipment of Manufacturing Es-
tablishments with Electric Motors and Electric Power
Distribution," D. C. Jackson; "Electric Traction," Ed-
ward Barrington.

The horseless carriage and traction engine have risen

to the dignity afforded by a published guide to the litera-

ture of the combined subject. The pamphlet is entitled

"Power Locomotion on the Highway," and is prepared
by Rhys Jenkins of London, who includes a historical

sketch of the subject. This useful little book is published
by William Cate, 32 Bouverie street. E. C, London.

Rontgen rays have brought a sanguine Frenchman
into trouble, according to a daily newspaper. Having
read that observers at Vanderbilt University had dicov-

ered that the rays would destroy hair, he advertised that

he would guarantee to remove the mustaches and whisk-
ers with which some French women are adorned. He
took his fees and exposed the patients to the apparatus,
but, as the hair showed no signs of disappearing, he
was arrested for fraud.

The telephone girl is heard by many and seen by few,

and some people when they hear her do not appear to

be satisfied, if the English Electrical Enffiuccr may be
believed. She has, however, been put on the stage,

and her counterfeit presentment is to be seen nightly at

the Theater Metropole at Caraberwell To those who
do not know or are content to ignore the actual working
of a switchboard the position of the operator has obvious
dramatic possibilities, and hence we have the English
adaptation of "La Demoiselle du Telephone," which
was played some time ago with considerable success in

Paris. For the English edition the late Sir Augustus
Harris and Messrs. F. C. Burnand and A. Sturgess are

responsible. The plot, of course, turns on a telephone

girl in the execution of her duties overhearing her lover

making an appointment with a music hall "artiste."

complete; Sandersville and Tennille, Ga., one 50 sub-
scriber and one 40 subscriber equipment complete; Dun-
ning Institute, the insane asylum of Cook county, 30
subscriber installation complete; Washington, la.. 200
equipment; Fort Kent Telephone company. Fort Kent,
Me., 50 capacity switchboard, and Normal, 111., 50 drop
switchboard and telephones.

The Silex Insulation company of 39 and 41 Cortlandt
street, New York, is sending the following interesting
communication to electrical men: "You are cordially
invited to witness at our office a demonstration of the
insulating properties of silex, under the patented process
of this company. The superlative merit of silex as a
non-conductor both of heat and electricity proves it to

be the long sought ideal insulation. After four years of
careful preparation we are ready to demonstrate its

necessity in the transmission of electrical energy over
long distances. We will also show by our method its

preeminent adaptability to the wiring of buildings. It

provides a reliable safeguard against fire and loss of
life. The building that has within its walls an electric

wire encased in a highly infiamjnable material is

marked for destruction by fire, whenever the electric

current is strong enough to heat that wire and ignite

that insulation. Statistics show this to be of common
occurrence. This danger is never apparent until all

preventatives are useless. There has been a well-

founded popular belief that high-tension currents can-
not be carried long distances without some better means
than now employed to prevent the current leaving the
wire. Silex is the only insulation that is perfectly fire-

proof, perfectly weather-proof, and will hold the cur-
rent to the wire no matter what its potentiality. We
are prepared to prove that the problems of perfect in-

sulation and long distance transmission of electrical

energy have been solved by the method of this com-
pany, and. believing you to be deeply intere?:ted in a
subject of such vital importance to the business and
scientific worlds, we would be gratified to have you
call."

TRADE NEWS.
The Electric Appliance company reports that its suc-

cess with Armorite iron armored interior conduit is away
ahead of its expectations, and that sales have already

been very large. The construction trade recommends
Armorite very highly on account of the ease with which
the wire can be drawn into the tube and also for its flex-

ibility, which allows its use without elbows or couplings,

saving time and expense in installing.

J.
H. Astruck, a well-known merchant of New York

city, has connected himself with the office of the Electric

Arc Light company and will manage the business end of

the "Pioneer" enclosed arc lamp. With his valuable

aid and that of Joseph Bijur as manufacturer and W, C.

Hubbard and W. C. Armstrong to attend to out-door

representation, the working staff of the "Pioneer" is in-

deed a strong one. It is well known, of course, that

Prof. L, B. Marks, as chief electrician of the company,
is a host in himself.

The Baldwin-Westinghouse combination has issued a

handsome paper-bound book on "Electric Locomotives."

compiled by D. L. Barnes. The little volume is beau-

tifully printed and illustrated and covers the subject

very well indeed in the limits of space allowed. It con-

tains practical information on such subjects as "Why
an Electric Motor Revolves," "Some Simple Problems

in Electric Locomotive Service," "Safe Weight for Light

Rails," "Drawbar Pull," etc. A very commendable
feature, especially as the work is intended largely for

steam railway men, is "A Simple Glossary of Terms
Frequently Used in Electric Railroad Work," which oc-

cupies the closing pages. The definitions here given

are clear, succinct and frequently illustrated by cuts.

Useful tables and diagrams are also given, with needful

trade information. Mr. Barnes has made more than a

valuable catalogue; he has prepared an elementary

manual of the subject he treats. This is dignified

advertising literature of the best sort—the sort that is

always welcome.

The pleasing news comes from the Western Telephone

Construction company of Chicago that, in spite of the

hard times, orders are pouring in to such an extent that

although it is working its factory to the utmost capacity

it cannot keep up with them. The 900 capacity switch-

board for La Crosse, Wis., has just been shipped. This

board embodies the latest and best inventions and de-

signs of the experts connected with this company, and

has been pronounced by those who have seen it to be

the finest switchboard in existence. Orders from the

Fort Wayne, Ind., and Richmond, Va., telephone com-

panies for increased capacity have been received almost

before the original orders were filled. Among the most

recent contracts secured by this company are: Carmi,

111., 100 drop switchboard and telephones; Olney, III.,

100 drop switchboard and telephones; Globe Telephone

company, Winchester, Ky., 100 subscriber equipment

BUSINESS.
Hammacher, Schlemmer & Co. of 209 Bowery, New

York, deal in all kinds of tools for artists and artisans,

and their large illustrated catalogue and price-list will

be found a valuable reference book for the wide tool-

using constituency.

In a late catalogue the American Electric Heating
corporation of Boston devotes itself to car heaters, giv-

ing much useful information and several wiring dia-

grams. The company offers its various types of heat-

ers as the "the best offered to date." The Chicago
office is at 1644 Monadnock block.

James G. Biddle, 944 Drexel building. Philadelphia,
is the special agent for the Weston Electrical Instrument
company, and handles a complete line of voltmeters.

ammeters and wattmeters. His illustrated catalogue

"X" is a complete price-list of these instruments and
has proved of much help to many buyers.

The Missouri Telephone Manufacturing company is

now recognized as headquarters in St. Louis for every-

thing in its line, and is working night and day to catch
up with its orders. It is now making receivers and all

parts of the instruments in its own factory and is also

making preparations for an elegant display at the St.

Louis annual exposition.

W. H, McKinlock, president of the Metropolitan
Electric company, Chicago, reports a decided improve-
ment in business, especially in the telephone line. The
Gordon cell, for which his company is the western
agent, is rapidly coming into favor with telephone, tele-

graph and railroad companies. The No. i Gordon cell

is especially adapted for track circuit work, and the No.
2 for telephone work.

The American Stoker company has recently furnished
stoker equipments as follows: Pennsylvania Railroad
company shops, Columbus, O. (second order); Davis
& Egan Machine Tool company, Cincinnati, O.; Toledo
Brewing & Malting company, Toledo, O.; Michigan
Carbon Works, Detroit, Mich, {second order); John C.

Roth Packing company, Cincmnati, O.; Cleveland City
Water Works, Cleveland, O.

The annual shop vacation of the Brown & Sharpe
Manufacturing company of Providence, R. I., ended on
August 15th, and the company is again in position to

give its usual attention to special work. The office was
open during the vacation, and deliveries of machine
tools and of the small tools listed in the catalogue were
continued as at other seasons of the year, as these tools

are in stock at all times ready for immediate shipment.

Dixon's graphitoleo is a preparation of finely pulver-

ized and choice graphite and a pure petrolatum war-
ranted not to gum or become rancid. The merits and
lubricating power of Dixon's flake graphite are well

known to almost every engineer and machinist through-
out the world. It has been tested by professors at the

leading mechanical institutes, and also by the mechan-
ical experts of the great railroad companies throughout
the country, and declared to be the finest and best

natural lubricant known. An article combining a per-

fect lubricant and rust preventive, put up in convenient
form, is something desired by every bicyclist, hunter
and yachtsman. To all such and many others Dixon's

graphitoleo will be welcome. It is manufactured
by the Jos. Dixon Crucible company, Jersey City, N. J.

The International Electric company of 1826 Olive

street, St. Louis, has devised an ingenious advertising

scheme by issuing a "subpcena," citing recipients to ap-

pear before "Judge Joseph M, Davey, presiding judge
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of high-grade incandescent lamps, for the city of St.

Louis, at 1826 Olive street, for said city, on the 25th day
of August, A. D. i8g6, between the hours of eight
o'clock A. M, and 6 o'clock p. m., to testify on the trial

of a cause there pending, wherein the Davey high-grade

incandescent lamp is plaintiff, and the International Elec-
tric company, manufacturers of said lamp, is defendant,
on the part of the plaintiff. You to testify truthfully to

the best of your knowledge and belief, so help your-
self, why, in justice to yourself and the company you

represent, you have not used and continued to use that
lamp of all lamps—Davey high-grade incandescent; and
of this fail not at your peril." The legal form is closely
followed, and a great red seal adds to the effectiveness
of the summons.

ILLUSTRATED ELECTRICAL PATENT RECORD.
565.913. Electric Car Lighting. William J. Morden,

Chicago, 111. Application filed October 22, 1895.

An apparatus for generating electricity from moving trains
is descrfbed. comprising in combination a vehicle, a trail-

ing traction motor pivotally connected thereto, a dynamo
mounted on the frame of the traction motor,.and friction
gears mounted respectively upon the axle of the motor
wheels and the dynamo shaft, and means for shifting the
gearing.

565,930. Construction of Dynamo-electric Machines.
Sidney H. Short, Cleveland, Ohio. Application
filed May 4, 1896.

A supporting base, side bars and recesses formed in the
upper surface of the side bars, and a field-supporting frame
delachably secured to the side bars.

5^5. 931' Armature Winding. Sidney H. Short, Cleve-
land, Ohio. Application filed May 4, 1S96.

The combination with a core, provided with peripheral
seats, of coils or windings bent to form end and side por-
tions, the side portions arranged to be received in the seats,
and the bends arranged at a radial distance from the axis
of the armature, substantially corresponding to the radial
distance from the axis of the side portions of the coils.

^0.565,931.

565,933. Signaling Apparatus, Arthur P. Smith, Spring-
field, Mass. Application filed March id, i8g6.

Two sets of apparatus are required, each comprising two
signals, a contact piece in electrical connection with one
signal, and a movable piece having connection with the
line wire, a second movable piece connected with the other
signal, and a second contact piece with which it engages, a
device adapted to be actuated by the passing car and oper-
ating to close the first contacts and to separate, the second
contacts, together with conductors for connecting all the
signals of both sets, and conductors electrically connecting
the second-named stationary contacts of both the sets.

565.937. Electric Brake. Elmer A. Sperry, Cleve-
land, Ohio. Application filed February 16, 1895.

The combination is claimed of clamping lugs outside the
working face, a slot for the lubricator extending across the
working face, and integral radial supporting lugs.

565.938. Power Transmitting Gearing for Electric
Railway Trucks. Elmer A. Sperry, Cleveland,
Ohio. Application filed April 13, 1S96.

There is a flexible coupling consisting of two disks, hollow
arms on the disks, an inclosing flange on one or both of the
disks, and rubber blocks fitting loosely in the pockets be-
tween the aims.

565.939. Controller for Electric Railway Cars. Elmer
A. Sperry, Cleveland, Ohio. Application filed April

23, 1896.

Connections are provided for closing the motor in a local
circuit; there are also brake magnets in the circuit, an auto-
matic circuit breaker in series with the brake magnets, and
a shunt circuit including an automatic circuit breaker.

565.952. Apparatus for Producing Ozone and Lumi-
nosity by Electricity. Emile Andreoli, London,
England. Application filed April 3, 1895. Patented
in France April 14, 1892; in Belgium June 2, 1892;
in England November 14, 1893; in Germany No-
vember 16, 1893, and in Switzerland February 24,

1894.

This is an apparatus for the simultaneous production of
ozone and luminosity or light, which consists of point-bear-
ing electrodes, such as metallic serrated wires, points, etc..
disposed outside of in close proximity to but out of contact
with a vacuum tube, electric lamp or similar device con-
structed of dielectric material in combination with the iube,
lamp or the like, internally provided with one or more elec-
trodes, and a source of high-frequency alternating currents.
the terminals of which are connected respectively with the
electrodes outside and inside of tha vacuum tube, lamp
or the like.

565.953- Apparatus for Indirect Electrolysis. Emile
Andreoli, London, England. Application filed April

g, 3895. Patented in Belgium September 25, 1894,
and in England March 8, 1895,

For the indirt-ci electrolysis of solutions a tank is divided
into three successive compartments by two porous dia-
phragms, the middle compartment containing the solution
to be subjected to the indirect electrolysis, and also con-
taining a series of perforated plates or their equivalent, and
the end coinpartmenis containing any other suitable solu-
tion and respectively positive and negative electrodes, the
plates in the middle compartment being disconnected from
the electrodes and from a source of electricity, and adapted
to have precipitated upon them one of the ingredients cou-
t:iined in the solution in the middle compartment.

565,965. Telephone Registering Device. John Curran,
San Francisco, Cal. Application filed July i. 1895.
The claim it: appended ; In a telephone system, the com-

bioation with a receiver of a hinged awitcli lever therefor,

Issued .liiiJ-ust iS, .„y„.

the contact, the yielding contact arranged in the path of the
lever, a recording device, a magnet therefor, a circuit be-
tween the magnet and the contacts, and a switch in the cir-

cuit arranged to normally break the circuit.

565,968. Telephone System. George F. Durant, Will-
iam W. Dean, St. Louis, Mo., and William A.
Childs, New York, N. Y. Application filed April
10, 1896.

A telephone trunking system comprising trunk wires, ap-
pliances connecting subscribers thereto, signaling devices
at the sending end of the trunk wires, a circuit and source of
electrical energy for the signaling devices, which circuit is

controlled by the appliances in connecting subscribers to
and disconnecting them from the trunk wires, a circuit lead-
ing from the sending office to the receiving office, a magnet
in the first-mentioned circuit governing the second-men-
tioned circuit, and a signaling device at the receiving office
controlled by the second circuit.

565.971- Electric Arc Lamp. Henry
J.

Fisher, Lon-
don, England. Application filed February 26,

1896.

A hot-wire shunt device of high resistance is mounted
upon and moving with a rocking frame carrying the feed
mechanism, and adapted to automatically operate a brake
controlling the same. In addition there are a hot-wire de-
vice of low resistance in series with the carbons, and
adapted to control the position of the rocking frame and to
strike the arc, and a supplementary hot-wire device.

565,985. Underground Trolley System. Joseph Hoff-
man, Schenectady, N. Y. Application filed Septem-
ber 20, 1895.

A frame for underground trolley systems, comprising a
centrally located support for the conduit, contains the feed-
ing conductor, a continuous, insulated bridge or support for
an insulated contact rail, and a hood or bell supported from
the bridge, which incloses the contact points within the
frame.

566,011. Lightning Arrester. Ernst G. P. Oel-
schlager, Charlottenburg, and Karl O. F, Schrottke, -

Berlin, Germany. Application filed April 17, 1896.
Patented in Italy March 4, 1896.

The method described of extinguishing an arc formed be-
tween discharge terminals consists in conducting the cur-
rent to and from the path of an arc formed therebetween ap-
proximately at right angles to the arc, and thereby subject
the arc to electro-dynamic influence tending to disrupt the
same.

566.022.
Mo.

Telephone. C. A. Ernst Ruebel. St.- Louis.
Application filed July 25, 1895.

In a microphone transmitter a suitable diaphragm is con-
nected to one terminal of a prinlary circuit, a grooved disk
of conductive material is connected with the other terminal
thereof, and circumferentially grooved rods or sticks of
suitably conductive material resting in the grooves and
making variable contact with the diaphragm.

566,035. Contact Device for Conduit Electric Rail-

ways. Max Stobrawa, Dresden, Germany. Ap-
plication filed April 10, iSg6. Patented in England
March 21, 1895; in Italy April 12, 1895; in Austria

June I, 1895; in Hungary June 18, 1S95, and in

France June 21, 1895.

An arm or lever is pivotally mounted upon the vehicle
and adapted to enter the slot provided in the conduit; a
contact or shoe carried upon the pivoted lever is adapted
to electrically eiigage the current-supplying conductor
within [he conduit, and a rod is connected with the contact
or shoe, the movement of which is adapted to actuate the
same into engagement wiih the supply conductor or move
the contact into position for removal from the conduit.

NO. 565,952,

566,045. Insulator for Electrical Purposes. Alfred

J.
P. Whitaker and Frederick G. Treharne, Llan-

ishen, England. Application filed September 3,

1895.

The combination in an insulator of a metallic shell, a
non-conducting coating or enamel thereon, a carrying
spindle, and a cement of insulating material within the
shell and serving to secure the same to the carrying spindle.

566,064. Insulation Protector. George B. Damon,
Lowell, Mass. Application filed July 8, 1896.

A device for protecting the insulating covering of insu-
lated electric wires, consisting of two shells of thin flexible
metal, one of which is pierced with four or more slots, and
the other of which has corresponding ears adapted to pass

' throngli the slots when the two parts are adjusted around
the insulated wire, and then benl over and back to hold tlie

device in place and together.

566,070. Apparatus for Controlling Motors. Stephen
D. Field, Yonkers, N. Y. Application filed June
iB, 1892.

One claim is for the combination of a motor, a controll-
ing device, and means for maintaining the same in its

normal position, a motor for shifting the conliolling de-
vice, a pump connected to be operated by the engine to
supply the motor with fluid, a means for securing a regu-
lated leakage of the fluid from the motor.

566,087. Electrical Advertising Device, John J. Mc-
Cormack, Brookline, Mass. Application filed Janu-
ary 25, 1896.

The claim is given: In an advertising device, the sta-

tionary box, the revolving inclosing frame placed therein,

supporting standards, and hollow axles upon which the case
revolves, combined with a support for the lamps, an elec-

trically operated mechanism for causing the case to re-

volve, a clockwork provided with a revolving disk, having
buttons on its outer side, a spring which makes contact with
the buttons at regular intervals, a conducting wire con-
nected to the spring and the electrically operating mechan-
ism, and wires which extend through the axles aud connect
with the lamps.

566,103. Electric Dental Apparatus. Harry F. Waite,
New York, N. Y. Application filed April 16, 1896.

Included in this arrangement are a rheostat, comprising
a resistance medium, a movable standard for adjusting the
arm, a worm-wheel on the standard, and a shaft having a

worm to engage the standard, theshaft being provided with
means for holding the worm out of engagement with the

worm-wheel and including it in engagement when desired.

566,120. Electric Generator or Motor. Charles E. F.

Ahlm, Cleveland, Ohio. Application filed May 16,

1896.

NO. 566,011.

The combination is claimed in an electric generator or
motor of a surrounding frame adapted to carry and support
all the working parts of the machine, with a base or saddle
adapted to fit upon and be secured to any side of the frame
and to the surface upon or against which the motor is to

be supported.

566,161. Trolley Wheel. Martin C. Furstenau, De-
troit, Mich. Application filed February 24, 1S96:

' This wheel has hollow tapering stub axles forming a

centrally enlarged lubricant chamber tapering toward each
end, a fill-opening at one end thereof, a cap therefor and
perforations in the sides of the stub axles, in combination
with a supporting fork having corresponding tapered jour-
nal bearings for the stub axles.

566, 193. Extension Electric Lamp Holder, Eugene
C. Kuenneth, Gustave Schreier and Charles Kuen-
neth, Mount Olive, 111. Application filed January
21, 1896.

The invention consists of a series of telescopic tubes,

,
fillets between adjacent tubes and annular springs on cer-
tain of the tubes, the spring of one tube being in frictional
engagement with a surrounding tube.

566,231. Electrode for Electrical Apparatus. Wilhelm
Schafer and Arthur Heinemann, Berlin, Germany.
Application filed October 8, 1S94. Patented in

Austria July 27, 1894, and in Luxemburg Septem-
ber 15, 1894.

In a process for producing an active material for elec-
trodes for storage batteries, a lead glyceraie is subjected to

the action of an electric current in presence of an acid con-
.taining a permanganate of a metal of the alkalies.

566,235. Water Alarm for Tanks or Boilers. George
V. Sheffield, New York, N. Y. Application filed

April 10, 1S96.

This is an electric alarm system for indicating the level
of water in a boiler, and includes the combination with
eiectfic circuits and a water-gauge on the boiler, of a circuit
closing float in the gauge, contact wires therefor secured in

the gauge, a support for the float rigidly fixed in the gauge, a
circuit-breaking float in the gauge, contact wires therefor
secured in the gauge, and an alarm controlling circuit held
normally closed by the circuit-breaking float.

566.252. Trolley for Electric Railway Cars. John Van
Hoogstrate, Chicago, 111. Application filed March
31. 1S96.

A trolley pole comprising a main portion, an upper flexi-

ble portion, a controlling rope arranged thereon so as to be
automatically grasped between such portions when over-
head pressure is removed and prevent rising of the pole be-

yond a predetermined position.

566. 253. Automatic Signal Lamp for Electric Railways.
David O. Beck with, St. Louis, Mo. Application

filed April 29, 1S95.

A contact connector is employed, comprising a pair of
clamps located upon the trolley wire. There is a magnet
coil located upon one of the clamps with suitable plates to

which the terminals of the magnet coil are connected. A
contact plate is hinged to one of the clamps, the end of
wlxich engages with one of the plates on the magnet coil,

and a spring actuated arm is hinged to and insulated from
the other one of the clamps and adapted to engage and
throw the hinged contact plate into contact with one of the
plates.

566,285. Electric Incandescent Lamp. Francis M. F.

Cazin, Hoboken, N. J,
Application filed July 24,

1893.

This lamp consists of a solid base of white non-trans-
parent material adapted to become incandescent under the
influence of heat, tno base having on its surface and in-

tegral therewith a linear film or mass of incandescing male-
rial, and the film or mass being so connected with the base
as to form a unit therewith, and being surrounded on its

exposed side by a vacuum.
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Electric Advertising: Vehicle.
Chicago seems to have taken the lead in the adoption

of electric carriages, delivery wagons and vehicles of all

kinds for general and special use. This may be due to

the fact that the city is unusually well provided with

fiue roads and attractive drives, or it may be a natural

result of the desire for novelty that seems to imbue every

Cbicagoan, or it may be explained by the apparent su-

periority of the electric carriages that have been oper-

ated in this city.

Whatever the cause, it is certain that electrically pro-

pelled vehicles are fast gaining favor in Chicago, and

with the improvement that is constantly being made in

the design and construction of these wagons their general

use will be assured at an early day. In the issue of the

Western Electrici.an of June 6th mention was made

of the fact that the American Electric Vehicle company,

447 Wabash avenue, Chicago, had embarked in the

business of manufacturing,

selling and renting elec-

trically propelled carriages.

Since that time the com-

pany has been energetically

pushing its business, and

with very gratifying success.

As an evidence of what it

has already done it is now

publishing the fact that elec-

t ric vehicles have already

been sold to Montgomery

Ward & Co., H. McCor-

mick. Thomas B. Bryan and

W. G. Press. Chicago, and

others whose names for good

business reasons as yet it

does not care to specify.

The first order taken by

the company was to build

for Montgomery Ward &
Co. an electric "brake," as

carriage men call it, to be

used by the latter company

as a traveling advertisement.

This purchase was made

with the idea of securing as

perfect an electric vehicle,

from an artistic as well as

an electrical and mechanical

view point, as could be con-

structed, and one that would

be a credit to the user as

well as to the manufacturer.

This velaicle seats four people, as is illustrated at the left-

hand in the accompanying illustration. It is to be run

throughout the West and Southwest. There will be a

crew on board provided with other electrical attractions

through which to advertise Montgomery Ward & Co. in

the most thorough and scientific manner.

As this carriage was the first to be turned out by the

American Electric Vehicle company under regular or-

der, it was decided to make the occasion of the first run

one of festivity. Accordingly, invitations were issued to

the electrical, motocycle and carriage press to make a

trip in Chicago over the boulevards and through the

parks of the South Side, with the idea of adding another

demonstration of the absolute practicability of this mode

of locomotion for everyday purposes.

On Thursday of last week the party gathered at the

Auditorium to take the two electric carriages for the

ride. The vehicle to the right in the illustration was the

first to be turned out by the company as a sample of its

product. The one to the left is that constructed for

Montgomery Ward & Co. The party consisted of W. G.

Watkins of the Sfokesma?! ; Edward E. Goff
,

Motocycle;

J.
V. S. Church. Electrical World; General Manager

C. E. Corrigan. Secretary C. E. Woods, Vice-president

E. P. Crooker, F. S. Culver and W. W. Robinson of

the American Electric Vehicle company, and Frank L.

Perry of the Western Electrician.

About 4:30 word was given to start, and with the Mont-

gomery Ward vehicle in the lead the two carriages sped

on their way out south on Michigan avenue at a high

rate of speed. It is impossible adequately to describe

the pleasurable sensation of riding at high speed in such

comfortable, easy-running vehicles, fitted as they are

with rubber tired wheels and nicely hung on flexible

springs. A personal experience would be necessary to

bring the fullest appreciation. Suffice it to say that one

has to listen attentively to hear the very slight whirr of

the revolving parts, and it is doubtful whether this would

be noticed if the rider's attention were not called to it.

The entire absence of the clatter of hoofs and the dis-

agreeable horsy odor from a hard-worked animal is a

point that adds very materially to the delights of riding

"by electricity."

1^^1 '

^. JF
: ^ - -.A^jfip.i^^r^^..V?^--

dicated. In connection with the shafting beneath the

body there is an ingenious gear-shifting device which

operates to change the speed; this arrangement is, of

course, operated from the front seat of the vehicle. At-

tached also to the motor shafts are two band brakes also

operated by a foot lever at the front seat. At the oper-

ator's seat the mechanism is extremely simple: there is

the wheel steering lever shown, also a lever to control

the speed of the equipment, of which there are four

rates, viz., three, six. nine and 14 miles per hour, and a

simple pedal through which, by a slight movement of

one foot, the brake may be applied. The vehicle is

most beautifully and thoroughly finished throughout in

black, gold and red, and is equipped with ball bearings,

heavy rubber tires and electric lights.

Relative to the operation of the vehicle, its cost, etc.,

the company claims that with such an equipment as that

furnished Montgomery Ward & Co. the outfit will give

service for six or seven hours

on one charge, and it is esti-

mated that the charge will

carry four average-weight

people a distance of 80 miles

ai 14 miles per hour. The
cost of operation the com-

pany places at one cent per

mile.

ELECTRIC ADVERTISING VEHICLE.

The run over the boulevards to Washington Park was

marked by nothing of moment except that there were

evidences on every side of the great popular interest and

curiosity excited by the appearance of the two carriages.

People along the street crowded the windows and

stopped on the sidewalks to admire the swiftly moving

vehicles, harnessed yet horseless.

After a delightful ride of about a couple of hours the

party separated, the newspaper men returning in the

electric mail phaeton, while the others in the Montgom-

ery Ward "brake" reached home by another route.

Relative to the details of the construction of these car-

riages, the issue of June 6th contains a full description

of *he electric mail phaeton.

The Montgomery Ward advertising carnage seats four

people and is equipped with 32 180 ampere-hour rubber-

cased cells, made by the Syracuse Storage Battery com-

pany of Syracuse, N. Y. This battery, concealed be-

neath the seat, drives two two-horse power motors espe-

cially designed by the American Electric Vehicle com-

pany and suspended from the "reach" of the vehicle to

the axle. These motors are each separately suspended,

and each one drives a countershaft that gears through

a rawhide pinion directly to a gun-metal gear attached

to the inner side of the hind wheel of the carriage, as in-

A Trolley Car in the
Air.

A curious accident oc-

curred in Chicago the other

day by which a trolley car

was hoisted several feet in

the air on the big hoist bridge

at Halsted street, over the

South Branch of the Chicago

River. The engineer saw

a barge coming, or \\a~ noti-

fied by a policeman to that

effect— the accounts are con-

flicting—and hoisted the

bridge without waiting for

the usual signal from the

bridgetenders tower. An
electric car was on the struc-

ture at the time and was lifted

with it to a distance vari-

ously stated at from 10 to 30

feet. The motorman stuck

to his post, but the passen-

gers were alarmed and

scrambled from their seats. The bridgetender immediate"

ly sounded the signal to lower the bridge. This signal was

obeyed, and this movement nearly crushed the barge,

which had not cleared the bridge. Finally the boat got

through, the bridge was restored to the street level and

the car resumed its strangely interrupted journey with-

out injury to anyone. The fault is attributed to the en-

gineer in acting without orders. The Halsted street

bridge, which is of rather unusual construction, has at-

tracted much attention from engineers. It has a direct

vertical hoist, said to be 212 feet.

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Elec-

trician.]

The Forman Telephone company of Forman, N. D.,

will install an exchange with 22 instruments at Sheldon,

using the switchboard now in use at Lisbon, and replac-

ing that with one of 100 capacity. An extension to

Anselm is now being considered. This company has in-

creased its capital stock to Sio,ooo and a number of im-

provements are projected.

The Hewitt-Skewis company, which was granted a

franchise for a telephone exchange at Owatonna, Minn.,

has thrown it up, and the council will correspond with

other companies to put in an exchange.
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The Trolley Conduit Railway in Spring-
field, Ohio.

About three years ago Hon, O. S. Kelly of Springfield,

Ohio, formed a co-partnership with William P. Allen of

Chicago and A. S. Krotz of Springfield, Ohio, for the

purpose of developing an underground trolley system.

As the outcome of their work very gratifying results

have been accomplished; they have a line in operation

in Springfield, views of which (made from photograph^)

are given in Figs, i and 2.

In view of the potential importance of this work, some-

thing about the personality of the men engaged in it will

be of interest. O. S. Ketly was born in December, 1S24,

and by his own efforts wisely directed throughout a long

life, has raised himself to a position of eminence among
his fellows. He has been instrumental in the develop-

ment of several industries, notably the manufacture of

agricultural machinery. He is at present president of

the O. S. Kelly company, manufacturer of engines,

boilers, threshers, feed mills, steam road rollers and pa-

per pulp machinery; vice-president of the Second Na-

tional Bank, and interested in other business ventures in

Springfield, Ohio. He has held many positions of public

trust, includingthe mayoralty of Springfield, and he is

now chairman of the board to represent the slate of

Ohio at the Mexican Exposition to be held next year.

In the electrical industry Mr. Kelly has been prominent,

especially as the owner of the famous Green electric rail-

road patents in the United States and Mexico. These

patents cover broadly the use of a stationary supply with

a stationary conductor extending along the line of travel

of the car, and also the use of a reversing switch. Mr.

Kelly has the car which is said to be the first that ever

carried passengers electrically on the plan of the present

system. One of the largest electrical manufacturing

companies in the country has been paying a royalty to

Mr. Kelly on the Green patents, and suits are pending

against another manufacturer. In turning his attention

to the development of the underground trolley, Mr.

Kelly secured the services of Mr. Allen and Mr. Krotz.

The former is a man of wide business experience, ener--

getic in method, but of calm judgment, both from an in-

ventive and business view point. Mr. Krotz is an elec-

trical and steam engineer of long experience and an in-

ventor of note. He went into the electric light business

in 1885.

The gentlemen named determined to make the conduit

system a success. After two years "of hard work, and

reaching the conduit the plow is dropped into the slot

and the overhead trolley pulled down without slopping

the car. This was done on the morning of the first

trial during a heavy storm, to the surprise of many spec-

tators. The line has been in operation ever since, in

all kinds of weather, without a hitch of any kind. A 525

volt current was used last winter. A 3,000 volt current

will be run through the casing with the feeders during

the coming winter and spring. The line was built for

testing put-poses, and it is the intention to make the

conditions, very severe. One test has already been made
with the covers removed during a severe rainstorm and

the car running. Another one was to throw the plow

in a deep mud-hole and after it had remained a long

time to use it without cleaning.

The illustrations show the general construction of the

equipment and arrangement of circuits. Specifically re-

ferring to Fig. 3, it may be stated that the casing D^ is

made of common gas pipe {clearly shown in Figs, i and

2), screwed into the T-couplings D-, which are spaced 12

feet apart. Substantial insulators />' support the casing

to the conduit yokes a at every T-coupling. Into the

side opening of the T-coupling is screwed another insu-

lator, /)\ through which a stud/'-' extends. This stud

supports and makes electrical connection to the contact

rail c, and on the other end is connected a supplement-

ary wire c'^. This constitutes a built-up section, which

extends between the manholes. The space between the

casing ends is nearly as great as the length of the man-

holes, while the contact rail ends stand apart but one-

half inch. The main feeder wire c, of whatever size, is

run continuously through the casings, and at one end of

each casing is a fuse-box connected on one side to the

feeder and on the other to the supplementary wire e^

The -j- and ^ contact rails are 4/^ inches apart;

It will be seen that the casing is insulated from the

feeders and from the contact rail. The contact rail is

insulated from the casing and feeder. The feeder is in-

sulated doubly from ground and doubly from the contact

rail, and the contact rail is doubly insulated from ground.

With a heavy short-circuit between the two contact rails

the fuses would blow immediately, disconnecting and

doubly insulating the crossed rails and their respective

feeders. It would then be necessary for the current to

pass through four insulators to pass over the cross. It

would likewise require four crossed insulators all on the

same section, and each of a different kind, to short cir-

cuit the feeders or contact rails. With sections of 500

office of Frank B, Rae, engineer, 134 Monroe street,

Chicago.

FIG. 2, THE TROLLEY CONDUIT

after securing many patents, they decided to get a line

in for the winter of 1895. With the shop facilities of

the O. S. Kelly company this was soon accomplished.

An extension was built to the street car line, and a regu-

lar car was equipped with a trolley plow of novel design,

A fair idea of the construction can be gathered from the

accompanying pictures. For Fig. i the trolley was taken

from the car and placed in position in the conduit, with

several covers removed. In Fig. 2 the trolley is shown
closed and lying on the ground. Fig. 3 is a drawing

giving a plan of the conduit, with trolley in position

against the contact bars.

The construction makes it possible to drop the trolley

in or pull it from the slot while the car is in motion.

Thus the car is run with the overhead trolley, and upon

RAILWAY IN SPRINGFIELD, OHIO.

feet these conditions, it would seem, could never exist.

A bad insulator, too, can be readily located and repaired.

Proposed Municipal Plant at Madison,
Wis.

Proposals are wanted for steam and electrical ma-
chinery, pole line, etC:, for a municipal electric lighting

plant for the city of Madison, Wis., until noon of Sep-

tember 22d, in accordance with the plans and specifica-

tions on file with the city clerk. All bids must be ad-

dressed "City Clerk," Madison, Wis., and endorsed on

the outside of envelope, "Bids for Electric Lighting

Plant," and the division of the specifications for which
the proposal is made. Copies of the specifications can

be obtained from the city clerk, or may be seen at the

Physiological Action of High Frequency
Currents.

M. d'Arsonval, in a recent contribution to the French

Academy, reviews some experiments he has been en-

gaged upon recently, first calling attention, however, to

reports already made by him upon earlier investigations.

He says in part:

In previous communications I have shown that organic
combustions are augmented under the influence of cur-

FIG. I. THE TROLLEY CONDUIT RAILWAY IN SPRING-
FIELD, OHIO.

rents of high frequency, whether these currents passed
through the tissues directly or had their birth by induc-
tion through the method to which I have given the
name of auto-conduction. It is interesting to study
these phenomena by experiments upon living beings,
and watch the modifications in incubation, development,
and nutrition in general, notably after pathogenic in-
oculation.

I have been checked in my researches for want of ap-
paratus which was capable of producing these currents
for more than a few minutes at a time in a practical and
economical manner. Transformers would heat or burn,
condensers break down or current was too expensive.
After many disappointing experiences, I have at last

realized a simple method which acts automatically for
entire days without care, and while giving excellent re-
sults is at the same time satisfactory from an economic
point of view.

In the arrangement made classical by Hertz, per-
fected by Tesla, Elihu Thomson and myself, we use an
alternate current of high tension from a transformer, of
which the potential difference at the connecting termi-
nals is at least 10,000 volts. This current is converted
into electrical oscillations of which the period has been
given by Lord Kelvin. The transformer is fed, either
by a continuous current with a Ruhmkorff coil and in-
terrupter, or by a low-frequency alternator. In the
first case the efficient energy is feeble (100 to 200 watts);
in the second case it may be anything, but here a serious
difficulty presents itself; the two discharging balls on
the condenser armatures are also in connection with the
high-tension circuit of the transformer. It follows that
at each spark the transformer is short-circuited. We
may extinguish the arc with a jet of air or a magnetic
field, but this arc allows not only the high frequency
current, but the low current from the transformer, to
pass. The discharging balls are rapidly destroyed, the
transformer is in danger of burning out, and much cur-
rent is wasted.

In the arrangement which I now use I avoid these
drawbacks by cutting the high-tension circuit of the
transformer by a primary condenser of variable
capacity according to the exigency of the case. The
secondary condenser, which is the seat of the oscilla-
tions and which govern the discharge, is connected in
series with the first, which I call the guard condenser.
The secondary condenser can never be closed on
itself. I also have in series with the primary condenser
a self-induction coil which is adjustable. The alternate
current used has 42 periods, and the transformer is of the
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Labour system, with a closed magnetic circuit of 3,000
watts power, and gives at the secondary a potential dif-

ference of 15,000 volts for 110 volts at the terminals of

the primary. When I used the combination where I

connected the condenser in simple derivation on the

secondary of the transformer, I required 30 amperes at

no volts to produce a high frequency current capable of

lighting three 20 candle power lamps in derivation,

with a high frequency solenoid.

But with the present arrangement I consume not more
than three amperes in place of 30. and the same lamps
burn with greater brilliancy, showing that the intensity

of the high frequency current is augmented.
All parts of the apparatus can be regulated to suit the

requirements of the case. The condensers are cylindri-

cal jars of 50 centimeters in height. The tin foil arma-
tures are attached by wax or tallow. Despite this pre-

caution the dielectric heated rapidly and the jars were
constantly being pierced. I then conceived the idea of

filling them with water covered with a thin film of vase

line oil. With this I can operate for 24 consecutive
hours without affecting the condensers and with only 40°

to 50° rise of temperature in the water. I have also ex-

perimented successfully with condensers of glass or

ebonite, in vaseline oil, but the other plan is more simple

and every way preferrable. From what has been said

it is plain that the production of ozone is a natural se-

quence of high frequencies thus produced, as I shall

show hereafter.

With this arrangement of apparatus I am enabled to

study the prolonged action of these currents upon ani-

mals, either in their normal condition or after having

been subjected to pathogenic inoculation. To prevent

perturbing influences the animal experimented upon is

placed in a suitable cylindrical cage, properly insulated

with wood, glass, paper, etc., and in a recumbent posi-

tion. This cage is within a coil of 15 to 20 turns,

through which a high frequency current passes. This

solenoid induces in the animal currents of high fre-

quency to which it is insensible. To measure the in-

tensity of the current and keep it uniform I used a small

thermic ammeter, in derivation on one of the coils of the

solenoid. I have since simplified this by making the

conductor hollow. One end of this is corked air-tight,

while the other extremity is connected to a water man-
ometer. When current is passing the heat generated ex-

pands the air, driving the column of water upward, thus

indicating the intensity of the current. The conductor

shell is so thin that its resistance is virtually unchanged
under all circumstances of varied frequencies. I have

thought it possible to show the exaggerated combustion

of the animal under the influence of these currents, and

have devised a method of testing this by weighing the

subject. I place the animal on a registering scale.

These are some of the results: A guinea pig placed in

the coil without being subjected to the influence of the

current lost six grains weight in sixteen hours; with

current flowing it lost 30 grains in the same period.

The Telegraph in War.
Special attention is given by the signal corps of the

United States army to provisions for temporary tele-

graphic or telephonic intercommunication. Flying

telegraph trains equipped with the most modern ap-

pliances are located at several government stations in

the West. Among pending experiments are those per-

taining to insulators, wire, batteries and the use of the

telephone.

In this connection the question of the reeling out and

recovering of wire and outpost cable by bicycle, auto-

matically, has come in for a considerable share of at-

THE TELEGRAPH IN WAR.

tention, and the results have been very satisfactory.

The signal corps has now a bicycle equipped with an

automatic reel that works perfectly. The attachment

was made in San Antonio, Texas, under the supervision

of the inventor of the device. Captain R. E. Thompson

of the signal corps. The line was laid out and recov-

ered at a moderate rate on the day of the first test. The

speed was gradually increased, and it was found that the

wire could be paid out quickly. After dismounting for

a moment to reverse the action, the officer began a re-

turn trip, keeping in the middle of the road and riding

herewith, which was devised by Leo Kamm of London.

This is a bicycle especially adapted for the laying of

wires for military purposes. As will be seen by exam-

ination of the picture, it consists of an ordinary safety

bicycle equipped with pneumatic tire and provided

with two or three drums of wire of about four inches in

diameter. On each of the spools is wound a twisted

wire composed of fine steel threads. Each reel carries

a mile of wire. The wire passes over a wheel connected

with a telegraph receiver As the rider travels, the ro-

tation of the bicycle unwinds the wire from the drum,

leaving it on the ground. The bell rings before the

wire is entirely paid out from the drum. When it is de-

sired to send a message to the starting point, the rider

dismounts and fixes in the ground an earth rod which is

carried for that purpose. The apparatus for laying the

wire weighs seven pounds, and each mile of wire weighs

10 pounds. This machine was actually employed at the

recent Aldershot maneuvers. The cut is reproduced

from the Scientific American.

FIG. 3. THE TROLLEY CONDUIT

The current was cut off for two hours, and the animal

had then gained about one grain. Analagous results are

mentioned by Regnault and Reiset. After the two

hours the loss again commenced, and in half an hour was

going on with former regularity. The animals were so

placed that all voided matter was received in vessels of

oil to prevent evaporation. The beating of the cage was

less than one degree, a rise of temperature absolutely

without influence on the animal. A second similar ani-

mal lost six grains in five hours in the normal condition

and 24 grains under current influence. A rabbit lost 48

grains under current in eight hours and only 25 grains

in the same period under normal conditions.

Manager G. A. Higley of the Galena Electric Ligbt

company. Galena, 111-, writes that his company "is in

the market for 50 arc lights (Brush), wire, poles, etc."

He asks for catalogues and prices.
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hard. The recovery was made without a hitch, the wire

being spooled evenly, and the tension was at no time

troublesome, although the course of the line was occa-

sionally departed from by many feet, showing that the

problem of compensating for increased speed of the

recovery due to increasing bulk of the spool has been

solved. The time occupied in running out and then

picking up the reel of wire was two minutes, the reel

holding about one-third of a mile of cable. Practical

use has been made of the equipment in sending mes-

sages at other limes than on the trial trip.

Consideration of the subject has not been confined to

this country. The problem has attracted much atten-

tion abroad, and one of the most promising inventions

that has been presented as a solution is that illustrated

New York's Lack of Transportation
Facilities

Some of the people of New York are beginning to

realize how foolish has been the attitude of that city to-

ward the overhead trolley system. Those who visit

other towns are impressed upon their return by the lack

of transportation facilities in New York, and then they

give vent to their feelings through the daily newspapers

or some other channel. An interesting communication

of this character, signed by A. W. A. Beach of Broad-

way, was published lately in the Nezu York Herald

Among other things Mr. Beach pointed out the effect

upon the public health which the maintenance of horse

car lines in the heart of the city had, especially during

hot weather, and he concluded:

Coming from Boston, where electric traction is the
rule, to New York is like stepping back half a century,
for the improvements which electric traction has worked
in Boston, in cleaner streets, growing suburbs, the lack

of dead horses during hot spells and the absence of this

menace to health, are boons which New York seems
steadfastly to reject. How long are New Yorkers going
to be content with the slow-going animal traction, with
its disadvantages, while Philadelphians, with their im-
proved methods, laugh at our impertinence in calling

them slow?

During a recent visit to New York Mayor Pingree of

Detroit was interviewed by a Suyi reporter, and in the

course of the conversation the worthy agriculturalist

touched upon the subject of street railways and their in-

fluence upon public health and happiness. He said:

New York is away behind the times in street cars.

This predjudice against trolley cars is all an ailment
that Detroit has passed through and gotten well of.

They don't kill people out our way. In Brooklyn they

do, you say? That is because the corporations don't

care a damn whether they kill anybody or not so long as

they can collect five-cent fares. Make them care! Jump
on them, by Harry, and hurt them a little! Then they
won't kill people so much. Now the street car fran-

chises ought to pay all the "taxes for the city of New
York. Refuse a franchise until they agree to put the

fare down to two cents. Every time you ride you save
three cents. There's your year's taxes in a month al-

most. The road will be repaid by the increased num-
ber of passengers.

New York has too many crowded spots. More street

car lines would break them up. The health board, with
the police back of it, has full power to drive the people
out of the crowded districts, and make them give up
crawling together like a lot of water bugs. Then your
trolley lines, with two-cent fares, take them away out to

purer air and cheaper, better homes, where they can
live like Christians,

Next Car Next Month.
[From the Kaiisas City World.']

Warrensburg, Mo., has a street railroad system and
nearly three miles of track, over which a street car makes a
trip once each month, and not oftener. The road was built

five years ago by M. Fairchild Dowd and Frank Wood,
boom-time promoters, and was part of their scheme to

make a great summer resort of the electric springs.

They built a big hotel at the springs and a street car line

to and through the principal streets of Warrensburg.
Then the collapse came. The franchise granted to the
street railway by the Town Council required that cars
run over the line each month. So, to hold the franchise,

an old and rickety bobtail car is run out of the barn once
a month, and mules are attached to it to draw it over
the line, and then it is put up in the barn to rest another
month.
The roadbed of the line has been so disturbed by the

frosts and rains that the rails are twisted and bent, and
the car jumps the track in going short distances a great
many times. Sometimes it takes two days to make the
round trip. Last February the car got off the track and
stuck in the mud for several days. When the car makes
its regular monthly round the people turn out to see it

and banter each other about it. It is considereda rich

joke to induce a traveling salesman or any other stranger
to board the car.



Toy Electric Lights.

A constructor at Vienna has placed upon the Euro-

pean market an assortment of ingenious toys, which are

shown in the accompanying illustrations. The battery

used is shown at I, where A represents a cross^section

of three cylindrical bichromate batteries inclosed in an

ebonite case, the whole being fluid-tight, and capable of

being connected in series through the binding posts

shown at B. The elements used are zinc and platinum,

the former a cylinder, the latter a thin sheet with 40 to

80 square centimeters surface, according to require-

ments. A difference of potential of six volts is attain-

TOY ELECTRIC LIGHTS.

able with a current of two to five amperes. This bat-

tery occupies the upper half of the case, and the solu-

tion of bichromate of potash can only excite it when in

an inclined or reversed position.

The applications, as shown, are numerous. A cane, j,

inclosing the battery, has at its upper extremity a crys-

tal bulb inclosing a small lamp, which lights when the

cane is reversed. This cane complete weighs but 510

grammes. Its battery has a duration of iJ4 hours.

The lamps in .jf and 5 are fitted with reflectors, while .2

is a hand-lamp, and 6 may be attached as a bracelet

brilliant, a scarfpin or other novelty, the battery car-

ried in the pocket, and the light turned on or off by

manipulating the batteries, the conducting wires being

of flexible cord secreted beneath the clothing.

Operating a Direct Current Motor with
a Rectified Alternating Current.'

By J. B. Hall,

Mention has been made in various journals of the

utilization of a rectified alternating current to operate

direct current motors in Germany during the past year.

OPERATING A DIRECT CURRENT MOTOR WITH A RECTIFIED
ALTERNATING CURRENT.

Three years ago a similar method was devised for the

same purpose, which was installed at Wentworth, O,,

where it is yet running. The village was lighted by the

alternating current, and the newspaper office where the

motor was installed was going to purchase a small en-

gine and boiler, but on the representations of the

superintendent of the electric plant, entered into an
arrangement to obtain electric power, which was em-
ployed as is here described.

The accompanying sketch illustrates the arrange-

ment of the various parts: m m' are the primary alter-

nating current leads. 2,000 volts. 133 cycles, connected
to the primaries of converters, c c' , in multiple. The
secondaries of the converters are in series giving 200

t. From the Cmuu/inu Engineer,
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volts. A branch is run (x) to the synchronous motor, s,

from the terminals of c, so as to have a difference of 100
volts across the terminals of the synchronous motor.
The circuit from the terminals of the secondaries, y y,
are led to two of the brushes, h and a, on the commu-
tator, t, then from the two brushes, b and a, to the field

circuit, c e' , and through the armature circuit, / I' , by
way of starting rheostat, r. The converters were each

75 lights capacity of a standard make. The synchro-
nous motor was of the earliest form (Tesla) and had been
used before to drive a fan; the fan was removed, and in

its place was put the comrautor /, which consisted of

eight segments, fastened to a fiber back with air insula-

tion between; the brushes were of carbon, and the com-
bination was very effective in minimizing the evil from
the small spark that necessarily occurred. With mica
between the segments, both the brushes and the com-
mutator were burned, but without mica the brushes
alone were disintegrated. The arrangement past the

rectifying commutator was the same as is used in direct

current installation. The method of working was to

start the synchronous motor, and when it got up to

speeed (in five seconds) close main switch (located in

wire i), thus exciting field coils, and then closing circuit

of armature through rheostat ;-, The motor J/ was a

five kilowatt undertype, with a tested commercial efiS-

ciency of 83 per cent.

To learn the efficiency of the combination, a five kilo-

watt dynamo of 83 per cent, efficiency was directly

coupled to the motor A/, and the current generated from
it was passed into a water resistance. Measurements of

that circuit were made by a Weston portable volt and
ammeter and Edison chemical meter. The alternating

circuit was measured by a Thomson wattmeter, and by
a Westinghouse (Shaltenberger) alternating current me-
ter. The test was of four hours' duration, and the fol-

lowing results were noted. The synchronous motor re-

quired about 150. watts. The Thomson wattmeter reg-

istered 30,964 watt-hours; the Westinghouse meter
31,236 watt-hours, making an average of 31,100 watt
hours. The ammeter recorded 26.8, the voltmeter igo,

each the average of quarter-hour readings; the weight
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Woodward, New York; honorary fellow. Wolcott Gibbs,

professor emeritus Harvard University, Cambridge,

Mass.; life fellow, Horatio Hale, Clinton. Ont.

Electricity in Gunnery.
In the majority of chronographs for measuring the

velocity of projectiles from the mouth of a gun the reg-

istry is accomplished by some method which is endowed
with mass, as the point of a siphon recorder or the style

of an electro-magnet.

A. C. Crehore has perfected an apparatus in which

the use of material methods are discarded which can

give only approximate results, and for the same purpose

he utilizes a ray of polarized light.

In the accompanying cuts Fig. i shows the general

arrangement of the apparatus. ^' is a screen pierced by

an opening which is lighted by a source of powerful

light—that of the sun, for example; /* is a Nicol prism

for polarizing the ray through .S', and 7" is a tube of sul-

phuret of carbon, surrounded by a coil, actuated by the

registering current, while ^ is a second Nicol which acts

as an analyzer. A lense L concentrates the rays upon

a thin, sensitive screen mounted on a disk having a uni-

form rotary motion. This disk is inclosed in a darkened

case having an opening, //. The projectile in its prog-

ress strikes the wires and breaks the circuit in this man-

ner. The wires F, it will be seen, form part of the cir-

cuit which includes the coil T. These wires are cut by

the projectile, and also make contact with the projecting

wires Z, between the broken wire and the next. These

intermediate wires at their point of suspension are con-

nected with an insulator y, which separates two con-

tacts at X.

The Register.

( « 15 20 ^
Diagram of Method of Measuring Velocity,

FIGS. I AND 2. ELECT

of the plates in the chemical meter indicated 20,980 watt-

hours. Considering the measurements as being correct,

the efficiency of the combination would be about 66 per

cent., or of the motor and rectifier 8r percent. The
fields of motor, M, became a little warmer with a recti-

fied alternating current than with a continuous current,

but no loss in efficiency seemed to be traceable to the

eddy currents and hysteresis resulting therefrom.

Alternating current motors.be they single or multi-

phase, have low power factor, and are costly in con-

struction, and it would seem that to utilize some modifi-

cation of the method here described would be preferable.

American Association for the Advance-
ment of Science.

The American Association for the Advancement of Sci-

ence concluded its forty-fifth session at Buffalo on August

28th. The entire association went to Niagara Falls on

Saturday. The officers and a new list of fellows were

elected at the general session of the association. The

new president is Professor Wolcott Gibbs of Newport

R. I. Other officers are; Vice-presidents (sections),

mathematics and astronomy, W. W. Beman, Ann Arbor,

Mich,; physics. Carl Barus, Providence, K. I.; chemis-

try, W. P. Mason, Troy, N, Y.; mechanical science and

engineering, John M. Albraith. Toronto; geology and

geography, I. C. White, Morgantown, W. Va. ; zoology,

G. Brown Goode, Washington, D. C; botany, George

F. Atkinson, Ithaca, N. Y.; anthropology, W. J.
McGee,

Washington, D, C; social and economic science, Rich-

ard Colburn, Elizabeth, N. J.; permanent secretary, W.
F. Putnam, Cambridge, Mass. (office, Salem, Mass.);

general secretary, Asaph Hall, Jr., Ann Arbor, Mich.;

secretary of the council, D. S. Kellicott, Columbus;

secretaries (sections), mathematics and astronomy,

James McMahon, Ithaca, N. Y.; physics, Frederick Be-

dell, Ithaca; chemistry, P. C. Freer, Ann Arbor, Mich.;

mechanical science and engineering, John J.
Flather,

Lafayette. Ind.; geology and geography, Charles Smith,

Jr., Clinton. N. Y.; zoology, C. C, Nutting. Iowa City,

Iowa; botany, F. C, Newcombe. Ann Arbor; anthro-

pology, Harlan I, Smith, New York; social and eco-

nomic science. Archibald Blue, Toronto; treasurer, R. S.

RICITY IN GUNNERY.

The projectile, leaving the gun G, having cut F.

strikes _v and knocks out the insulation at.Y, thus closing

the circuit through the second wire F. This in turn is

cut, and each cut is followed by a closing of the spring

at the succeeding A'.

The registering of these breaks and makes of current

is made in the following manner: When the current is

interrupted the Nicols are incapable of sending a ray

through the opening //in the screen D, but so soon as

A' is allowed to close and send a current through T the

interrupter receives an instantaneous ray of light,

when the opening is in line with it, and a registering

dot is left on the disk. This is repeated for every open-

ing and closing of the circuit effected by the passage of

the projectile. Fig. 2 shows the result accomplished,

and knowing the distance between the wires A and the

speed of the disk Z>, the time between the sections is

easy of calculation. This disk has a speed of 12 to 13

turns per second. The distances between the mouth of

the cannon G and the wires F, F. F" and so on are indi-

cated in feet.

Li Hung Chang and Lord Kelvin.

During his visit in Great Britain Li Hung Chang had
an interesting interview with Lord Kelvin. The dis-

tinguished statesman and scientist met on board the
Marchioness of Lome during a cruise up the Clyde.
The Chinaman warmly grasped the scientist's hand, and,
according to the correspondent of a London journal,

lost no time in interviewing him. His first obser-
vation was certainly calculated to establish harmonious
relations.

"You are the first scientific man in the world," ob-
served the ambassador, and thereupon Lord Kelvin
bowed and looked very pleased.

Then Li asked: "How many students pass through
your hands every year?" "Two hundred," was the re-

ply. "How long have you been professor of electricity

and natural philosophy at the University of Glasgow?"
Lord Kelvin seemed no less surprised than gratified to

find that his position was so well understood by this vis-

itor from afar. He replied that he had occupied the
professional chair for 50 years.

Then came an interesting inquiry. "Among your
large number of students have you ever found one who
will be as great a scientific man as yourself?'' Lor^
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Kelvin hesitated, but finally got out of the difficulty by
saying. "That is for other persons to say." He went
on to explain that the students became practical men on
leaving the college, and thereby did more to promote the
comfort of the people than they otherwise could do.
"You see." added his lordship, "they do not devote their
lives to the study of science as I do."
Then Li Hung Chang asked Lord Kelvin who had

succeeded him as president of the Royal Society. "Sir
Joseph Lister, the first surgeon in London^ was the
prompt reply.

'~^

"Is he also the first surgeon in England?" queried Li
Hung Chang. "Oh. yes," was the smiling answer, the
further information being volunteered that Sir Joseph
had made a great discovery, the truth of which was rec-

ognized by all medical men in the civilized world.
At this Li pricked up his ears and eagerly inquired

what the discovery might be. "It was," Lord Kelvin
said, "to prevent microbes getting into a wound, and
then to let nature perform her own cure." At this point
Li Hung Chang made a confession. "I did not know
the name of Sir Joseph Lister," he said, ' bat I did
know of the discovery; indeed, I have myself benefited
by it."

Thereupon Mr. Tseng remarked: "The viceroy re-

ceived a pistol shot at Shimonoseki from a would-be
Japanese assassin, and a celebrated German doctor ad-

vised his excellency to have the wound washed three
times a day, so that the microbes should not injure it;

no medicine was applied, and nature performed her own
cure.

"

Mr. Tseng observed that both he and the viceroy had
known of Lord Kelvin, or rather of Sir William Thom-
son, for many years. "When I was at King's College,"

added the secretary, "I found many instruments in the

physical laboratory that he had invented." Li Hung
Chang gave further proof of his familiarity with the
achievements of Lord Kelvin. "You rendered a great

service to mankind," he said, "by the invention of an
instrument to enable electricians to discover breakages
in submarine cables."

City Tower of Chicago.
The project that has been under consideration during

the last four years to build a tower in Chicago 1,150

feet high is now said to be in a fair way of materializ-

ing. The promoters say that they have interested capi-

talists in the scheme, and that they have been assured

of sufficient financial backing to put the project through.

They have completed the general plans for the structure,

and the design has been approved by the engineers and

architects. A reproduction of the sketch which has

just been adopted is presented on this page and will give

an excellent idea of the appearance of the proposed

structure. It has been decided to loca te the tower

upon the West Side, and the old baseball park has been

secured for this purpose.

The base of the tower, according to the plans, will be

326 feet square, and from the four corner supports,

each of which is 50 feet square, will rise arches 200 feet

across and the same height. These arches will support

the first landing, which will have go, 000 square feet

of flooring a distance of 225 feet from the ground.

Above this, another 225 feet up, will be a second

platform which will be 150 feet square. The third

landing will be 225 feet above the second and the

fourth 1,000 feet above the ground. From this point

stairs will lead to the very top of the tower, where an

American flag will be unfurled, a considerable dis-

tance higher than any point heretofore utilized for

a similar purpose by any national emblem.

Of course in an enterprise of this character elec-

tricity is bound to play a considerable part. Such

an opportunity for lighting effects has never before

been presented in this country, and in the event of

the construction of the tower there is no doubt

that advantage will be taken of it. It is proposed to

use electric elevators, and the promoters announce

that they are ready to consider propositions on

this subject. They also invite proposals for tem-

porary lighting. It is proposed, however, to put

in a power plant from which current will be furnished

for lighting and for the operation of the electric ele-

vators and motors in different parts of the structure.

The present plans call for 34 elevators, and this service

will show many new features that could only be de-

veloped in an immense undertaking of this kind. Special

attention will be given to showing the best results of elec-

trical invention, and among the novelties will be a new
feature in handling and operating the different flags, the

thirteen largest of which will wave in the breeze without

the use of halyards. By pressing an electric button

they willall at once unfurl to the breeze in a moment's

time. At sundown, by again pressing the button, they

will disappear for th" night.

The plan of construction is very similar to that em-

ployed in the Eiffel Tower. The steel framework nar-

rows as it rises in the air, until, at the height of 1,000

feet, the fourth landing is but 25 feet in diameter, or one-

tenth the size of the lowest landing.

It is proposed to have many and varied attractions on

the tower. Theaters, bicycle and skating rinks, amuse-

ments of every description will be provided in abun-

dance. There will be numerous restaurants, photo-

graph galleries and similar features. Then, too, there

will be scientific observation points, where special atten-

tion will tie given the study of atmospheric electricity.

A few observations at the Washington monument have

already shown some remarkable comparisons. There
is hardly a point regarding diurnal change, abnormal

change or seasonable change of meteorological element

that would not be successfully aided by records from

CITY TOWER OF CHICAGO.

such a tower. The idea of having a United States

meteorological station at the very top of the tower

when it is completed has been suggested, and it is

very probable that Chicago will have the most re-

markable scientific observation station on earth—an

astronomical observatory above the clouds, yet in the

midst of the city; a sky laboratory and a cloud sur-

rounded signal tower for the government weather man.

The possibilities of such a project are innumerable, all

of them being dependent, of course, upon liberal finan-

cial support.

It gives the official list of the penitentiary staff, the

news of the prison, general gossip of outside events un-

der the heading "Beyond the Pale." and interesting ed-

itorial comment. There is also a "Chapel Department."
The following paragraphs from this unique journalistic

product show its chatty character and will be of interest

to readers of this journal;

Notices of bids to be received by the warden for
furnishing electrical machinery will shortly be sent
out.

Professor Green's electric light station is getting nicely
fitted up, because Wilder keeps stirring up all parties
concerned to get them to work on it. He has hay fever
and the only cure for it is a trip to the mountains, but
he cannot leave his business to go at present. He goes
out in November and Ed. Reeves—^one of the best men
outside of the ministry—will go out whenever the presi-
dent takes compassion on him, which ought to be to-

morrow or the next day at farthest.

The span of Paderewski's hand takes in 11 keys, but
the captain of the guard room always has on his hands
keys enough to lock up 2, 300 persons.

The finistiers' lightning runner goes out soon and the
boys are wishing him joy. They are glad that I am go-

ing to stay.

During the talking hour in the idle house the other
day someone asked "Old Daddy" what he thought of
this uev; invention—the horseless carriage. "Oh," said

the old man, "that's nothing new to me. I owned one
of them vehickles when I was quite a lad," "Was it pro-

pelled by electricity?" he was .isked. "No," said Daddy;
"it was pulled by two billy-goats."

A New Illuminant.

"Ohio Penitentiary News."
The Western Electrician is in receipt of No. 17 of

volume HI. of the 07tio Penitentiary N^ezvs of Colum-

bus, O. This curious little weekly journal is evidently

conducted by the convicts, as the editor is "No. 25,041."

A new incandescent lamp fed with alcohol is one of

the latest German inventions, and it may be expected to

put in appearance in this country in due time. Briefly

the vapor produced is thrown upon an incombustible

mantle, which becomes incandescent, much as the

mantle in the incandescent Welsbach burner does.

The gas generated is passed through fine gauze before

ignition, and is mixed with common air so as to arrive

at the Bunsen result, and this brings to a pure white in-

candescence the mantle, which is composed of a metallic

oxide.

The French Minister of Commence and Industries,

M. Henry Boucher, is said to be organizing a thorough

investigation apropos of the use of potato and beet alco-

hols for incandescent lighting.

The sum of 100,000 francs will be appropriated, to be

distributed as prizes for the best essays on the subject.

The Reformc Economiqnc says that this is one of those

questions which once broached will never be quieted

until a satisfactory solution is found. A new outlet is

demanded for the products of the agricultural dis-

tilleries, and there is no doubt of the successful

outcome of such an investigation. The writer says,

while applauding and indorsing the project, that

both Germany and Switzerland are in the advance

of France in this investigation; that what is needed

is not a form of burner—there are already at least

fifteen—but some method of preventing fraud in the

marketed article.

The difficulties to be surmounted for the practical

utilization of alcohol for illumination are: First, to

obtain an alcohol which has undergone a treatment

rendering it unfit for any other purpose and yet

which shall have the full value of alcohol as an illu-

minant; second, to so guard the product as that it

cannot by re-distillation be again converted into

contraband alcohol or other spirits; third, to so re-

duce the revenue on distilled alcohol as to enable it to

compete with petroleum.

The usual road out of difficulties of this nature on

the continent is suggested. Whenever and wherever

it becomes necessary to check a possible fraud the

government says, "We will make this a government

monopoly. Then a man may distil as much beet or

potato spirits as he likes, but he must sell to the

government, and can only use that which he buys

back from the government," So that, if alcohol proves

an economical, satisfactory competitor of electricity^

gas or coal oil, in France, the government will assume

the role of general agent, and there can be no inferior

quality sold. This principle is quite generally applied.

For instance, one may raise tobacco in France, but he

cannot use any of his own raising. The government

will buy it of him and sell him the manufactured article

—weight and quality guaranteed. He may smoke or

chew or snuff the product of his acres, perhaps, but not

until the government has rolled, or chopped, or ground

and labeled it for him.



114 WESTERN ELECTRICIAN. September 5. 1896

EVERY SATURDAY.

PUBLICATION offices:
Suite 510 Marquette Building, CHICAGO.

TELEPHONE, MAIN 1746.

Eastern Office: lOS Times Building, New York.

Trade Suppliad by Western News Co.

COPYRIGHT.—Not only tlie title but the entire coiiieiils of

each iiiiiiibi-r of tiie Westek.v ICuocTRrciAX are copyriglited.
This i);iin'r is entered at the CliicaRO postoflice as mail matter
of l!ies,-L-ou,Uiii-^s.

SUBSCRIPTION, in ailvaace, postage prepaUi, $3.00 for a
Jul] \t%ir of r.ii numbers; in cbiUs of four or more, $2.50, witli free
&,\tr';i '.-opv for eii^bt subscriptions; foreign countries, $5.00 a
yt^ar, --iriili' (-ni>ies. 10 ceots. Wliea change of address is re-

rjiiesieU. ilie old address as well as tlie new should be given.

CORRESPONDENCE relatinjj to electricity or any of its

(>rafiii-al applications is cordially invited, and the co-operatioii
oi all electrical thmkers and workers earoestly desired. Clear,
concise, well written articles are especially welcome; and com-
munications, views, news items, local newspaper clii)pinp;s, or
any information likely to interest electricians, will be thankfully
rwceived and cheerfully acknowledged.

ADVERTISINGr. — The Western Electrician — the
only general electrical paper publishedin the West—tliorouglily
covers a territory exclusively its own. This is a claim
« HUH CAN BE MADE BV NO OTHER ELECTRICAL JOURNAL
IV THE United States. Electrical merchants and manufac-
turers desiring western trade will appreciate the UNEQUALED
v^i-i'Eof this journal as an advertising medium in its special
field. Advertising rates are moderate, and will be furnished on
ap]ihcation.

CIRCULATION, 16,630.

CONTENTS OF THIS NUMBER.
PAGE

Electric Advertising Vehicle. Illustrated 109

A Trolley Car in the Air 109

Telephone News from the Northwest 109

The Trolley Conduit Railway in Springfield, Ohio. Illus-

trated .-. no, III

Proposed Municipal Plant at Madison, Wis no

Physiological Action of High Frequency Currents 110, in

The Telegraph in War. Illustrated ni

New York's Lack of Transportation Facilities in

Next Car Next Month m
Toy Electric Lights. Illustrated 112

Operating a Direct Current Motor with a Rectified Alternating

Current. ByJ. B.Hall. Illustrated 112

American Association for the Advancement of Science 112

Electricity in Gunnery Illustrated 112

Li Hung Chang and Lord Kelvin 112. 113

City Tower of Chicago. Illustrated 113

Ohio Pcnite7ttia7-y Nt-Ms 113

A New lUuminant "3

Editorial "4
English Scientists Discuss Niagara Aluminum Plant 115

Relations of the Chicago Street Railway Companies 115

Electrolysis of Buried Pipes * "5
Trolley Life in Brooklyn 115. "6

The Winding of Railway Motor Armature Coils. Illustrated... 116

ChicaRo's First Street Cars 116, 117

Nantasket Beach Electric Railway. Illustrated 117

Effect of Trolley Competition on the Brooklyn "L" 117

Silex as a Limitation of the Electric Force. By Frederic J.

Nash "7

DEPARTMENTS.
Correspondence ^^^

Electric Lighting 1^8

Electric Railways "S. "9

Telephone ^^Q

Telegraph "9

Power Transmission 119

Miscellaneous ii9

Trade News ii9

Business 1 19. 120

Illustrated Electrical Patent Record 120

The Western Electrician's first special electric light

convention number 1 dated May 9th) contained 7.576 square inches

of advertising. For the same week the '"Electrical World" con-

tained 7.326. the -'Electrical Engineer" 3.687 and the "Electrical

Review" 3.375 square inches of advertising.

The Western Electrician's advertising, therefore, ex-

ceeded that of the "Electrical World" by 250 inches, that of the

'Engineer" by 3,889 inches and that of the "Review" by

4,201 inches. It exceeded the combined advertising of the

Review" and "Engineer" by 5 | 4 inches.

Thrifty English electrical companies took occasion

to cultivate the good opinion of Li Hung Chang during

his visit, and while they did not secure any orders so

fir as is known, they created a very favorable impres-

sion on the eminent traveler, which may amount to the

same thing when he finishes his trip and tells his coun-

trymen what he has seen and heard.

It has been said that sensational projects very often

receive support and encouragement when conservative

enterprises find it impossible to awaken any interest

whatever among capitalists. An example of this kind

is presented in the proposed City Tower of Chicago,

which is attracting considerable attention among en-

gineers and capitalists at the present time. The plans

of the promoters have been pronounced feasible by ex-

perts, and it is announced that ample financial backing

has been secured to see the scheme accomplished. It

is singular, to say the least, that a project of this kind,

which is of course an experiment at best, should be un-

dertaken at this time, when so many established com-
mercial houses find it difificult to secure the funds that

are absolutely necessary for carrying on their business.

For the first time in its history the telephone is play-

ing an important part in national politics. Republican

headquarters in Chicago and New York are connected

by a long-distance telephone, and the gentlemen in

charge of Major McKinley's campaign are thus enabled

to exchange views and hold conferences, although a

thousand miles apart. It is a great convenience, as it

enables Chairman Hanna to personally direct the efforts

of his lieutenants whether he is in New York or Chicago.

Those who are familiar with the policy of the Bell

interests will be surprised to learn that many local com-

panies are making unusual efforts just now to get new
business, and that they are resorting to the advertising

columns of the daily newspapers for the purpose of

placing their claims before the public. This enterprise

is certainly commendable, and the old subscribers will

be gratified at this extension of business and the in-

crease in the number of subscribers, as each additional

connection adds to the practical value of the service.

But why this unusual activity at this time? Why did

not the Bell interests extend their service long ago, when
it was much easier to branch out and secure new pat-

ronage than at present? The first explanacion sug-

gested is the fear of competition, and this probably has

much to do with the new order. It looks as if the out-

side companies were growing too fast to suit the Bell

interests. It is a good sign anyway, and we trust that

the practice will be continued.

Considerable advancement has been made by the

gentlemen who are working out the problem of produc-

ing an electrically propelled vehicle that will be efficient

and durable and at the same time reasonably econom-

ical so as to permit its adoption for pleasure traffic and

advertising purposes. In a city like Chicago, which has

so many miles of boulevards and such pleasant drives

through its parks, there is no reason why- this class of

vehicles should not be generally adopted. They possess

many features that recommend them, especially for use

in the parks, and there is no doubt that they would at

once prove immensely popular. Many ladies and

children who frequent the parks daily would be glad of

an opportunity to ride in an electrically propelled car-

riage or park phaeton. Now they are timid because,

they have not sufficient confidence in themselves as

drivers, and therefore they do not patronize the pony

carts that can be rented. The park commissioners might

object to the substitution of electric carriages for the

present conveyances, on the ground that they might

frighten horses, but this objection could hardly -be sus-

tained in a community where cable and trolley cars are

operated in every part of the city without endangering

life or property in this way. Another point in favor of

this class of vehicles is that the general introduction of

electric carriages would help the movement for good

roads. This would result in direct public benefit. As

an advertising scheme the electrically propelled carriage

is certainly \'ery attractive, and the idea is bound to

commend itself to enterprising houses that do consid-

erable business in smaller towns. Altogether there

seems to be a bright prospect for the electric carriage.

An electrical engineer who has beensomewh?t closely

identified with municipal lighting schemes sends us the

following mformation;

The city of Negaunee, Mich., will open bids for a

municipal lighting plant on September 5th. The village

of London, O., has just completed a municipal lighting

plant of So arcs and 1.500 incandescent lamps. The
city of Kankakee, 111, will probably install a municipal

plant. The good work goes on. the National association

John I. Beggs, the Western Electrician ct al. to the

contrary notwithstanding.

Our correspondent, for whom, by Ihe way, we enter-

tain the very highest esteem, both personally and pro-

fessionally, seems inclined to be somewhat boastful.

We would suggest that "the good work goes on" rather

slowly according to his own statement, and we may be

pardoned for venturing the suggestion that its progress

hereafter is likely to be even slower than it has been up to

the present time. It will be noticed that in the three cases

cited one city only has really adopted municipal lighting,

and there is no special reason given in support of the

slatement that either of the others will follow this ex-

ample. As a matter of fact the decision of any city

government to ask for bids does not amount to anything.

It is after the bids are in and the business men of the

community look into the subject closely that the import-

ant decision is reached. When the matter is carefully

considered and the experience of other cities thoroughly

investigated, the projected municipal plant is generally

considered an undesirable investment, and if the advice

of conservative business men of the community is heeded

the idea is dismissed. This is the experience in a great

majority of cases^ we believe, in which the gentleman

who kindly furnishes the text for these remarks has

figured. We believe that he will bear us out in the

statement that not one in 10 of the cities that have asked

for bids for municipal lighting plants by his advice or

suggestion have gone on with the work and built a

plant. It may be true that "the good work goes on," as

our correspondent remarks, but the cause of municipal

ownership is not making any material progress these

days, judging from actual results.

An' electrician once made the remark that the more
useful and effective any energy was, the more mischief

it could accomplish if misdirected or uncontrolled, and
that this was eminently true of electricity. The unfor-

tunate phase of electrical practice, according to the same
authority, is that there is no warning given previous to

an outbreak, no hissing as of steam, no smell as when
gas escapes, nor smoke like the warning of an impending

conflagration. Of course the lesson from this is that

busybodies should not meddle with wires or electrical

apparatus, but it is found very hard to make the public

understand this. A peaceful looking wire, with no indi-

cation of heat or fire or strength, apparently dead and

lying in the road—an old, discarded telegraph wire, per-

haps—is picked up by some unsuspecting person, and the

coroner's jury develops the fact that the miserable, little

inoffensive looking wire was crossed with a line, perhaps

some distance away, which carried a current of death-

dealing ability.

Scarcely a week goes by that such a verification of the

danger is not chronicled somewhere A^ithin the realm of

electrical applications, and it would seem that it was

time that the public had been sufficiently warned to keep

hands off.

But what can be said of those who by education and

experience should know better, and yet who advocate the

use of dangerous currents for curative purposes? It was

once the custom of the electric light man to inform the

public that "our system is perfectly safe, and no danger

can arise from the handling of the lights and apparatus."

That merchant's falsehood still has believers, and nothing

but an object lesson can have any effect upon the follow-

ers of such a fallacy. A gentleman admitted a few days

since that he lighted his pipe with the wires in his office,

but after a fire, he added, "I touched the two ends of the

motor wires, and nearly burned myself todeath. I know

better now." The current he trifled with has been used

in some instances in electro-therapeutics, the current

being cut down by the introduction of incandescent

lamps until considered safe by the practitioner. It is

handy, always ready, easy of procurement; but is it safe?

In the city of Chicago, with its immense territory of

190 square miles, there are several thousands of miles of

electric wires connected to one source of supply. When
one considers the possibilities in all this network of wire

of coming in contact with a gas, water or steam pipe,

and thus becoming grounded, it will require considerable

confidence to assert that such use is not dangerous. A
ground may develop in the building where the patient is

being operated upon or it may be a long distance away.

A second ground may demonstrate by an object lesson,

which calls for the services of the coroner, that theories

are not always proven by facts. In the case of alternate

current use, where the secondary has no connection with

the primary, and only extends to the transformer, less

than a block away— theoretically—there are many cases

on record where a fault in the transformer, suddenly de-

veloped, has thrown the- primary current into the second-

ary conductor and developed the power that kills.

The Patent Office reports are constantly crowded with

electrical inventions which carry with them the element

of fire risk, and recently there seems to be a disposition

on the part of the advocates of electrical doctoring to fol-

low this fad with dangerous inventions for physician's use.

While electricity, properly administered by competent

practitioners, is undoubtedly beneficial in certain cases,

its use as ordinarily applied is more often harmful that

curative, and when the current is derived from a public

lighting source its use is positively dangerous and should

be prohibited by legal enactment.
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English Screntists Discuss the Niagara
Aiuminum Plant.

"The Manufacture of Aluminum by Electrolysis at

Niagara" is the title of a paper read by Captain A. E.

Hunt, before the Institution of Civil Engineers of Great
Britain. Captain Hunt is president of the Pittsburg

Keduction company, and is well qualified to write on
this subject. The paper and discussion fill 63 pages.

The discussion was participated in by many members,
including Prof. W. C. Unwin. who was a member of the

International Niagara Commission. Prof. Unwin
thought that in much of the criticism of the Niagara
works the fact was overlooked that the problem there

was in many respects unique. In the first place, if the

works at Niagara were to succeed it must be mainly as a

source of supply of power, not as a source of supply of

electric light. Then it was unique because at that place

one consideration which always governed ordinary hy-

draulic installations was absent. In ordinary hydraulic

installations the water supply was usually barely suffi-

cient for the requirements; and economy of water,

especially in times when the water supply was

scanty, was an absolute governing consideration in

the design. At Niagara the water supply was
extraordinarily constant, and at all times enormously

in excess of any possible requirements. The prob-

lem was again unique on account of the enormous
scale on which the works had to be carried out. On a

smaller scale, those works would necessarily fail. It

was only on the condition that they could be carried out

on a very large scale, with the utilization of about 100,-

000 horse power, that they could be a great commercial

and financial success. These, however, were not the

only points in which the problem was difierent from

that with which engineers in connection with such mat-

ters had ordinarily to deal. Having toutilize something

like 100,000 horse power, it was necessarily a condition

that the units of power should be very large. Before

those works were established he did not think there was

any turbine in the world which delivered more than

about 1,000 horse power. The single unit at the Niagara

works was 5,000 horse power, which meant the adoption

of a turbine of quite exceptional dimensions. Looking

at the drawings of the turbine, members would be some-

what surprised at the fact that the entire 5,000 horse

power turbine with its regulating sluices was really a

piece of pipe no larger than the supply-pipe of the tur-

bine itself. The compactness of the turbines

was extraordinary. He thought that no one who
had not really tried to design a turbine using

25,000 cubic feet- of water per minute could properly

appreciate how extraordinarily compact those turbines

were. He had tried the problem, and had failed to ap-

proach such compactness with other types of turbine.

He was not particularly favorable to the type of turbine

adopted, but so far it had perfectly answered its pur-

pose. He had seen many designs made for those con-

ditions, only one of which, that arrived at after two or

three trials by one of the best makers in Europe,

seemed to approach a successful solution. It was an

axial-flow turbine of twin type. At first sight it would

seem that excavation would be a great deal economized

by placing dynamos and turbines in an underground

chamber and merely taking the supply- pipes down to

them- There were many objections to underground

chambers^inaccessibility, damp, and various difiSciil-

ties of that kind. Even if that plan of underground

chambers were adopted, there would not be much ex-

cavation saved. It should be remembered that water

-- had to be carried down to the turbine, and, calculating

the area of the pits to take the water down, it

would be found that whether there was a wheel-slot

or a separate pit for each sjpply-pipe there was not

much difference in the amount of excavation. The wheel-

slot was excavated with greater facility than a number

of separate pits. Having necessarily placed the turbines

at the bottom of the fall and having decided to place the

dynamos at the top of the fall, the wheel slot was almost

a necessity. Dealing with units of that size, what per-

haps at first sight was not obvious proved to be true,

that no method could be adopted of transmission from

the turbine to the dynamo, except that by a direct shaft;

no form of belting, wire ropes or gearing used for smaller

turbines could possibly be used when dealing with the

unit of 5.000 horse power at such speeds as were possible

with dynamos of that size.

Inconcluding his paper Captain Hunt said that the engi-

neering work of the lower aluminum works "had been

entirely condacted by the chief engineer of the Niagara

Falls Hydraulic & Manufacturing company, W. C. John-

son, with the exception of a small amount of engineering
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work in connection with some of the details which had
been carried out; together with the supervision of the

work, by the author, as the president and general mana-
ger of the Pittsburg Reduction company."

Relations of the Chicago Street Railway
Companies.

The street railway war in Chicago, so far at least as
the Chicago General Railway, or McGann company, is

concerned, seems to be over. As soon as President
Wheeler of the Chicago City Railway company returns
from his summer vacation the agreement respecting the
joint occupancy by these two companies of Twenty-
second street east of Wabash avenue will be ratified,

says the Chicag^o Tribune, and all litigation pending
between the McGann and the Chicago City Railway com-
panies and the McGann and the West Division com-
panies will be stricken from the calendars of the various
stale courts.

This agreement gives the McGann company the right
to occupy the tracks of the City Railway company on
Twenty-second street on the payment by the McGann
company of an annual rental of six per cent, on a valua-
tion of $46,000. The trapks of the City Railway com-
pany now extend only to Indiana avenue, but they must,
under the agreement, be extended to the lake within a
year.

The McGann company has a franchise for the use of
Twenty-second street from Grove street, about 400 feet
east of the river, to the city limits, but the right of the
council to grant another company a right of way over
its tracks was stoutly denied by the Chicago City Rail-
way company, and force as well as legal remedies were
resorted to when the McGann company undertook to

run a car down to Indiana avenue.
Of the numerous suits begun by one or the other of

the companies or their partisans among the property
owners, there remain for final settlement several of
great importance. One involves the right of one com-
pany to condemn the tracks of another. A second phase
of the same question is involved in another suit which
was instituted to determine the legal ownership of rails

laid under a city franchise in a public thoroughfare.
There is still pending also the Sioo,ooo damage suit"

instituted by the General Railway company against the
Chicago City Railway company for breaking to pieces a
car that the former attempted to run on Twenty-second
street over the latter's tracks.

The most important of all the?e suits, and the one
which perhaps had most to do with the settlement of the
differences between the rival corporations, was that in-

stituted by the McGann company to determine the right

of the City Council to fix the rate of fare any street rail-

way company may charge.
This suit was regarded as of such great importance by

the established companies in Chicago that they charged
collusion in its filing and conduct. The suit was based
on a supposititious case which the McGann company
agreed to be true. One of its shareholders, as it was
charged, boarded a car of the McGann company and
offered fi\'e cents as fare. The conductor demanded
six. The passenger stood upon his rights and re-

fused to pay more than the city- ordinances allowed.
Thereupon he was ejected from th'e car and a damage
suit resulted. ._ ' __ _ . " "

''

The importance of the litigation was not lost upon the
other railway companies of the city, and a detective was
employed by one of them to investigate the suit, the
identity of the alleged passenger, and the residence and
business address of his. attorney, resulting, as it was
claimed, in the discovery that the suit originated; in the
office of the McGann company.

It was at once understood that if the suit was allowed
to reach the Supreme Court the plans of the Chicago
City Railway company and perhaps of some other
franchise-holders would be seriously jeopardized. Many
of these franchises will expire about the end of the
century, and it would confessedly be to the interest of

their owners that the charter rights of the city as to fix-

ing rates of fare should remain undetermined until

new franchises are granted, as. if the council were at

this early date found to be without authority so to fix

railway fares, there would remain time enough to secure
the proper grant from the Legislature before the fran-
chises expire.

-A period of confusion, in wbicb the hands.of the. city.

would be tied by litigation, would, it is urged by those
who investigated the subject, be more favorable to those
who object to paying for the use of public streets. And
then if the courts should happen to hold that the powers
of the council were unlimited in respect to regulating
railway fares, there might be a chance of a three-cent
ordinance being passed and enforced immediately.
Compared with interests like these the use of a few blocks
of track on Twenty-second street, it was thought, could
not but appear unworthy of contention.

In addition to the litigation between the Chicago City
Railway company and the McGann enterprise Mr. i'erkes

took a hand in the fight through and in behalf of the Chi-
cago West Division company. Mr. Yerkes executed one
of his famous coups and set a force of men to work one
night to place a lot of tra^k, and turnouts on Twenty-
second street back of the West Division barn at Twen-
ty-second street and Ogden avenue, a distance of some
200 feet. The McGann company attacked this action

in the courts. The suit is still pending.
About the same time a multitude of injunction suits,

one after the other, were began by small property-own-
ers along the right of way of the McGann company to

prevent work from being carried on. The McGann
company was greatly annoyed and harassed by these

proceedings and it commenced a damage sui-t for a large
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sum against the Yerkes company, charging it with con-
spiracy with the iijtent of wrecking the McGann com-
pany.
These suits will all be settled and peace and love will

reign. It was stated that there had been no transfer of
stock or change in the ownership of the McGann com-
pany, and that the terms of settlement were satisfactory
to that company.
The passengers of the McGann company will have to

take the cars of the Chicago City Railway company to
get down-town, unless an arrangement is made between
the General Railway company and the General Electric
Railway company, incase the latter's lines on Plymouth
and Custom House places to Jackson street are built, by
which cars of the McGann lines may be run down-town-
it is said such an arrangement can be made when the
proper time comes.

Electrolysis of Buried Pipes.
Considering the subject from the underwriter's point

of view—as affecting the efficiency of water pipes in city

streets—W. H. Merrill, Jr., writes as follows, in a re-

cent bulletin, of the electrolytic deterioration of subter-

ranean metallic construction as the result of escaping

current from electric railways:

Recent reports show that the destructive effects of
electrical currents on subterranean metal pipes are be-
coming sufficiently marked in many parts of the coun-
try to seriously interfere with the service the pipes are
intended to perform.
Underground water mains have broken down because

of faults unquestionably due to electrolytic action and
smaller service pipes ha\'e been weakened to such an ex-
tent as to break at critical moments when excess pres-
sure is put upon them at intervals during a fire. Meas-
urements show that conditions unquestionably exist in
nearly every district in the United States covered by a
trolley road which are favorable for destructive action
on the subterranean metal work in the vicinity, and
pipes taken up in many of these districts show unmis-
takable signs of harmful effects. The general nature of
this action, and the causes which bring it about, are too
often seen to need elaborate description. Briefly, it may
be compared to the action which takes place in an elec-
tro-plating bath.
The current which enters the bath through the nickel

or silver suspended therein, flowing through the bath
and out through the object to be plated, ultimately
brings about the destruction of the suspended piece of
metal. Similarly the currents from a grounded trolley
system, flowing through the earth in its course from the
cars back to the generating station, selects the path of
least resistance, which is generally for the whole or a
part of the way the underground water mains, and at
points where it leaves the pipes to reach the station the
iron of the pipe wastes away until at points the walls be-
come too thin to withstand the pressure of the water and
a breakdown ensues. The difference of potential neces-
sary to bring about this action is very small^a fraction
of a volt—and consequently in all districts where poten-
tial differences are found between water pipes and the
surrounding earth, such actions can be assumed to be
taking place, for dampness and the salts necessary to pro-
duce electrolysis are present in all common soils.

Whenever, then, a reading is shown by an ordinary
portable voltmeter registering tenths of a volt with the
positive binding post in electrical connection with a wa-
ter pipe or hydrant and the negative binding post in elec-
trical connection with an adjacent lamp post, car track
or metal rod driven in the earth, electrolytic action will
be found upon examination to be taking place at that
point which will ultimetely result in the destruction of
the water pipe.

The only certain remedies for this evil are obviously
to keep the current from using the pipes as a conductor
or to keep it from flowing from the pipes through the
surrounding soil. The first remedy necessitates a com-
plete metallic circuit for the railway, and the second a
joining of pipes by wires wherever potential differences
are found. Trolley roads having absolutely no ground
connections will not be installed as long as the
present trend of practice prevails, and consequently an
absolutely complete metallic circuit for such roads can-
not be secured. Bonding all underground pipes together
with wires of sufficient carrying capacity to prevent
current flow through the earth would also be obviously
impossible. By a judicious employment -of part of each
remedy, however, it has been demonstrated that the evil
can be so largely reduced as to be practically negligible,
and it is to securing these improvements in the numer-
ous trolley districts of the country that the energies of
everyone interested should be devoted.

Trolley Life in Brooklyn.
"Hi, yip! Sthop de vegon q'vick! You smesh my

car!" The words rang out in such a wild way that the
passersby on the sidewalk were startled. They looked
up to see a German motorman on a Flushing avenae
car pulling frantically at his brake, and directly in front
of him a wagon loaded with several tons of lead pipe was
being swung around the curve at a speed which presaged
destruction.

"Mein Gott! vill you pull dose horse opp; you kill der
pessenger," yelled the motorman again, and quickly fol-

lowing the conductor shouted:
"Stop, you fool; don't you know you're fastened

to us?"
The cause of all the trouble drew up quickly, and a

breakage or something worse was narrowly averted.
Halfway in the block on Hudson avenue the truck had
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been stuck on the tracks. The car carae up behind, and
the outlook for a blockade was excellent. Various
methods were tried to start the truck, but with no suc-

cess.

"Can't you give me a push?" suggested the driver.

"Nein; I my fender preak," answered the raotorman
doubtfully.

"Try it, Henry," caid the conductor, "or we're likely

to be hung up "

The two men talked it over and then removed the

fender, which the;' deposited on the sidewalk. The con-
ductor then fished a long bar. used for fastening cars to-

gether, from under a car seat and pinned it to the

coupler. The other end was fastened to a hook at-

tached to the body of the truck. But the driver of the

truck did not know that he was fastened to the car. He
thought the bar simply rested against his truck. It took

some time to do all this, as in the meantime half a
dozen truckmen had come along, and each man insisted

upon giving his advice.

Finally the car started, gently at first, and the horses,

wondering no doubt at the lightness of their load, trotted

at a brisk pace, All went well until the truck ap-
proached the curve at Flushing avenue. Then the mo-
torman began to get uneasy. Just before the curve was
reached he began to yell, but the driver, blissfully un-
conscious of the impending danger, was kicking his heels
at his good luck and whistling. The motorman did not
know what to do. If he stopped the current there was
likely to be a mishap, and if he went ahead he was sure
to get into trouble. So. motorman-Hke, he intelligently

chose the latter alternative. The car struck the curve,
bringing the rear of the truck around with a crash and
straining the car timbers so that they cracked. The
driver was nearly thrown from his seat, and drew up
with a jerk as the car stopped.

"I didn't know I was stuck to yez, ' bawled the
driver.

"You tam fool, vot you tink ve vas doin' mit dot
vagon?" growled the motorman. "Gifin' you a rite,

hey?"
But the driver grinned at the disconcerted trolley-man

and drove on. The latter started up and moved a block
before he discovered, that his fender had been left be-
hind.

"Gott in himmel," he exclaimed, "if I hat dot troock-
man mit me I preak hees face,"

The fender was recovered by two mad and perspiring
employes, while the passengers enjoyed the fun.

—

•.N'civ
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successful railway motor armature. So much is this the

case that over two and a quarter millions of these arma-

ture coils are now in use on General Electric motors.

The Winding of Railway Motor Armature
Coils.

One of the most important economical questions con

fronting street railway managers is the ease with which

repairs may be made to damaged motor armatures. Up
to quite recently any repair to The winding of an arma-

ture has been a task involving considerable trouble,

as well as the enforced idleness of the armature for

a disproportinate length of time. The advantage, there-

fore, of having motor armatures so wound that damaged
coils can easily be removed and perfect coils substituted

was so patent that the General Electric company early

adopted the Eickemeyer system of winding for the

armatures on all its different types of street railway

motors.

At its works at Schenectady an entire department is

given over to the manufacture of these coils, and some
idea of the size of this department may be gathered from

Ihe fact that its daily capacity is about 7,000 complete

coils, and it is worked full time. The illustrations

{Figs. I to 6) show the different sections of the depart-

ment and the progress in the manufacture of the coil

from the plain wire through the insulating, taping, dip-

ping and drying sections, from the last of which the

finished coil goes to the armature winder.

The manufacture of these coils has formed the sub-

ject of constant study and experiment on the part of the

railway engineers at Schenectady, with the consequence

that a steady improvement has been made in the meth-

ods of manufacture and the material used. Patented

machinery of the latest type and highly skilled help are

employed, with the result that perfect accuracy in shape

and absolute uniformity in insulation is attained. This

serves to eliminate the loose coil subject to abrasion in

service, as well as that with thick and uneven insula-

tion, which is easily broken during application to the

armature core. The fabrics, oils and japans are care-

fully selected and are subjected to inspection and test

by experts.

The winding of the Eickemeyer armature consists of

a series of exactly similar insulated coils, each with a

long and short side lying upon the armature face, and

with the portions on the ends of the core so iormed thai

when the adjacent coils cross each other a space inter-

venes between the underlying portion of one coil and

the overlying portion of the other. In addition to the

facility of repair afforded by this winding, a uniform

resistance in the several circuits, great economy in

space and a more perfect insulation are possible. And
these qualities have become recognized as essential in a

Chicago's First Street Cars.
[ti'rom the Chicago Tribitiu\\

Unusually unpretentious were the beginnings of street

railroad work in Chicago, for not only were the first

cars few and small and yellow, but when the maiden
trip was made over the first route, there was not even a
track laid. It was from the beginning of a small and
ordinary horse car pulled over a plank road the present
wonderful transportation system of Chicago has grown

It was way back before the war when the first street

railroad franchise was asked of the Common Council.
There was not much of a council in existence at that

time, but what there was showed itself more careful of

haul it out again. And even on the planking matters
were none too favorable.

J.
F. Johnson of the Chicago

City Railway company says he remembers well the
squirts and streams of black mud that shot up between
the boards as the 'buses went rattling over them, the
oozy fountains often playing many feet higher than the
tops of the devoted coaches, completely covering thera
with liquid blackness.

Knowing a street car line down State street would be
a vast improvement over the 'bus system, Mr. Parmelee
applied to the City Council for a franchise on that road-
way. But the city fathers were cautious. They be-
lieved Mr, Parmelee did not intend to operate a street

car line at all, but merely wanted to secure the fran-
chise to block possible competitors. So the council.
with a reluctance to grant franchises which is not at all

characteristic of Chicago aldermen nowadays, deter-
mined to wait until satisfied of Mr. Parmelee's intentions.

Fig. "G E" Railway Motor Armature, Showing the Coils Put
Place.

Fig. 4. Taping Machine.

Fif- 3, Corner of Insulating Rooii

Fig. 5. Corner of Dipping Room. Fig. 6. Drying Koom.

THE WINDING OF RAfLWAY MOTOR ARMATURE COILS.

the city's franchises than is the habit nowadays. Or
perhaps the need for a street railroad was not greatly in

evidence at that time. At any rate, it was the caution

and conservatism of the council which caused the re-

markable trip of four street cars over a plank road. It

happened in this way:
May 9, 1853, Frank Parmelee, the pioneer omnibus

and street car man of Chicago, started his first 'bus line.

He bought the five or six old yellow 'buses belonging to

the various hotels, and started a transfer system, which
is running to-day, offering a considerable contrast by its

70 coaches, 2^0 horses and 200 men to the original equip-
ment of 43 years ago, In the course of the next few
years a passenger 'bus line was begun between Randolph
street and Twelfth, on State street. Twelfth street was
the end of civilization in those days, the unbroken prai-

rie stretching from it southward.
State street, if the old citizens may be believed, was

rather muddy in the early history of Chicago. Laid
along its center was a rough corduroy road made of loose

planks, and on either side of the planks was bottomless
black mud, Did a coach chance to run off the planking,
it took two days with ropes, men and teams galore to

This was Mr. Parmelee's opportunity, and he im-
proved it. He sent to Heaton, Gilbert & Co. of Troy,
N. Y., and ordered four horse cars at once. They
were made ready in a hurry and shipped by the Lake
Shore & Michigan Southern railway to Chicago, being
delivered at Twelfth street. Then the famous first

trip of a street car was made in Chicago. The four
cars were unloaded one by one at Twelfth street and
hauled by teams over the plank road in State street to

Randolph street, where they were at length bunched in

an imposing array, which convinced the council in short

order of Mr. Parmelee's good faith. That settled the

matter. The aldermen, with more than aldermanic in-

telligence, reasoned that if Mr, Parmelee could run a
street car line without a track and without a franchise,

they might just as well gi\'e him the latter, anyway.
And they did. This was the beginning of street rail-

roadmg in Chicago.
This first street railroad in Chicago was constructed

in 1859. It ran in State street from Randolph street

south to the Southern Hotel, at Twelfth street, being
afterward extended southward as the limits of the city

moved. Four small, yellow cars were the original roll-



September 5, 1S96

ing stock, but this number was increased as the road

gradually moved southward. Compared with the 1,785

cars at present in service on the South Side lines a faint

idea of the growth of Chicago may be gathered.

When the horse cars first began running on State

street the 'bus line stopped. But it was not long before

a rival line of business was run in opposition down Wa-
bash avenue. Bill Young and Z. I. Pratt started the

"Zip Line" with the avowed purpose of getting the

greater part of the traffic. In the contest between 'bus

and horse car which followed the public got its money's

worth. It was then the state of affairs existed to which

the advocate of cheap fares still points, for tickets of

the rival companies were almost given away to get pat-

ronage. Thirty-three and 40 rides for a dollar, eight

for 25 cents, almost any price down to giving them

away, was made, and the drivers were paid by a per-

centage of the fares collected. As was to be expected,

the street cars won out in the long run.

A story recently related by an old resident of Chicago

shows clearly the one-horsedness of the one street car

line in the city at that time. The old resident is a

woman who lived in those days on Slate street north

of Twelfth street. An evening entertainment was given

at a house on Sixteenth street near where the St. Charles

Airline tracks now are. As this woman's husband was

away at the time and friends and neighbors were scarce,

she did not know hosv to get in safety to the entertain-

ment. Finally, she plucked up courage and decided to

go alone, boarding a south-bound State street horse car

in front of her residence.

When the corner of Sixteenth and State streets was

reached, however, her courage failed her for the trip

over to Wabash avenue, and she told the driver of the

car of her predicament. He had an easy solution.
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Walker, who established an extension 'bus line running

west from their yard at Randolph street and Wabash
avenue. But again the street cars were triumphant and

the 'bus line died a natural death. After running the

West Madison street car line for some time Mr. Parme-

lee sold it out to the concern which was the beginning of

the West and North Chicago Street Railroad companies.

The first line on the North Side was built several years

later and without unusual features.

Nantasket Beach Electric Railway.

The favor with which the electric operation of the

Nantasket Beach branch of the New York, New Haven

& Hartford railroad has met with from the visitors to

Boston's pleasure resort at Nantasket Beach is phenome-

nal. It has served to confirm the predictions of the en-

gineers of the railroad as well as of the General Electric

company, whose system was adopted. Given a comfort-

ably seated car. open to.all the cooling breezes on a.hot

day, unafflicted by the plague of dust from the dry track

or cinders and smoke from the steam locomotive, and the

prophecy that the public would avail itself largely

of the privilege of riding was not difficult of realization.

The traffic on the Nantasket Beach line to-day exceeds

the expectations to which that of last year gave rise.

Electric operation of the Nantasket Beach branch

was in June last extended as far as East Weymouth in

the direction of Boston, on the main line of the Old Col-

ony Dominion. On the new line, however, the overhead
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Effect of Trolley Competition on Brook-
lyn "L."

New York advices of August 31st are to the effect that

the Kings County Elevated Railroad company, operat-

ing in Brooklyn, has been placed in the hands of a re-

ceiver. General Jourdan, president of the company,

was named as receiver. The application was made be-

fore Judge Goodrich in the Supreme Court. Brooklyn,

in behalf of the petitioners, James H. Frothinghanj,

treasurer, and August Belmont, vice-president of the

Kings County road, and Vermily & Co., bankers of New
York. The petitioners aver that it is a friendly action

brought for the purpose of adjusting the affairs and pro-

tecting the interest of the stockholders. They say that

there are a number of outstanding debts they cannot

yet meet. Poor business, due to the trolley system, is

also given as one of the reasons. The company oper-

ates about 22 miles of track and has 44 steam loco-

motives.

NANTASKET EEACH ELECTRIC RAILWAY.

Tying the reins to the dashboard and setting the brake,

he pocketed the cash in the fare-box, and proceeded to

accompany the woman to her destination a block or so

away. Arriving there, be rang the bell, waited until

someone appeared at the door, and then walked leisurely

back to his car and proceeded on his next trip.

In 1S63 Mr. Parmelee sold out his State street car

line. In the four or five years in which he owned it the

line was extended from Twelfth street south to Thirty-

fourth street on State street and then across the praine

to Thirty-ninth street and Cottage Grove avenue. For

many months previous to the extension of the car line

the trip across the prairie was made by an elegant four-

horse coach auxiliary to the street cars.

After the war was over and the internal revenue tax

was established, street car fares went up to six cents

apiece in Chicago, the highest mark ever reached. On

the abolition of the internal revenue collections five-cent

fares were once more made standard, and have retained

their popularity ever since.

The second street car line in Chicago had much the

same history as the first. About two years after the

State street line was put in ooeration Mr. Parmelee

turned his attention to West Madison street. At that

time he had a bus line running from Randolph and State

streets west by way of Madison street to Ashland avenue,

ending there at the "Bulls Head Tavern.- At that

time the stockyards were located in the neighborhood

of the junction of Madison street and Ogden avenue and

Ashland avenue, and the Bull's Head Tavern, long since

transformed into the Washingtonian Home, was the

great headquarters of the stockmen. Mr. Parmelee

figured out that a street car line on West Madison street

would pay and applied to the council for the necessary

fran-.bise. this time getting it without the prehrainary

exhibit needed for the State street line.

When the West Madison street car line was put into

operation Mr. Parmelee discontinued his 'busses-on that

street and for a time the horse cars had an easy time of

it. But dangerous rivals soon appeared mS. B. andM.U.

conductor is not used. A third rail laid between the rails

of the surface track takes the place of the trolley wire,

and although this is the first instance of a third-rail elec-

trical conductor being laid between the tracks of a surface

road, and some measure of failure might consequently be

looked for, still the cars have been regularly operated over

it between the regular steam trains without hitch or diffi-

culty. In the operation of the cars the change from the

overhead trolley to the third-rail source of power is made

imperceptibly. When the car approaches the end of the

trolley wire a knife switch under the hood of the car is

closed, connecting the shoe beneath the car with the

motor circuit: the trolley slides off the overhead wire and

is hooked down, the car meanwhile continuing on its jour-

ney. On the day of the inauguration of the third-rail

section several high-speed spurts were made, and these

have frequently been exceeded in the actual service.

The illustration shows the car house of the first elec-

trical division of the New York, New Haven & Hartford

railroad, adjoining powerhouse No. i, a corner of which

is shown to the left. The car house has four pits over

which the cars may be run for examination of the mo-

tors, and is fully equipped with all the necessary appli-

ances. _^_^_^^^^^^_^^^_

The National Ladies' Council and the Sisters of the

Mvsterious Ten, organizations of colored women gave a

trollev party over the lines of the Souch Chicago Electric

Railway company to Whiting, Ind.. Saturday night,

Aueust 2qth. One hundred members of the societies

left on two cars at 9 o'clock, starting from Madison ave-

nue and Sixty-third street. The party was accompanied

by a colored band, which discoursed plantation melodies

throughout the trip.

Silex as a Limitation of the Electric
Force.

By Frederic J. Nash.

Every force has its limitation—some, indeed, have
several—beyond which it is not in the power of that

force to proceed. To define that limitation we must
take into account the nature and characteristics of the

force which is to be controlled.

The electric current has a natural path which it trav-

els; that path is the copper wire. It also tends to leave

that path. Therefore, there should be put around the

wire as an insulator a limitation—that substance which
furnishes the greatest resistance to the electric current.

The electric current produces intense heat. It goes
without saying that it should be surrounded with a ma-
terial which will not conduct the heat generated. The
passage of the current along a copper wire causes some
insulators to lose their power of insulation. The value
of an insulator that cannot be affected either by the ac-

tion of the current upon it or by the lapse of time is

apparent. Other things being equal, that insulation

should be preferred which is commercially the cheapest.
Modern use of the electric current demands two dis-

tinct limitations. An insulation which will not commu-
nicate the shock of the current is good as far as it goes,

but our insurance friends want one which also will not
communicate heat. The current can be restrained from
giving its shock by insulations which have no control
over its heat. It is well known that forces have differ-

ent limitations. For instance, india rubber is a partial

limitation to the shock of the electric current; it would
be blown into, bits by steam. The iron or steel boiler is

a partial limitation to the force of steam; it would furnish

no resistance at all to the passage of the electric current;

in fact, it would conduct it. Given a boiler which will

not explode at any pressure which steam can create, and
which will never wear out, and you will have solved for

steam exactly what can be done to-day for the electric cur-

rent in the way of a limitation. Such a limitation can be
had by the use of silex as an insulator. It will not wear out
nor communicate heat; it will not burn up nor lose any
of its insulating power, and it has the extraordinary qual-

ity of holding any potentiality of the electric current.

Thin packings of silex around a conductor wire have
been tested up to 50.000 volts without breaking down the

insulation. You have simply to increase the thickness

of the pulverized silex around the wire in order to hold

any voltage.

The wrought-iron pipe has come into vogue in con-

nection with electric conduits within only a short period.

The apprehension that the iron pipe would absorb
moisture, and thus tend to impair the insulation cover-

ing the wire, has proved to be unfounded. This fear

was removed by a test that proved the pipe capable of

standing a hydraulic pressure of 3,000 pounds to the

square inch, connected up with a tee joint that with-

stood a pressure of 17,000 pounds to the square inch.

Owing to the acute angles and wedge-like shape of its

ultimate particles, silex will pack around the copper wire

to a solidity approximating that of the rock from which
it was ground. Silex, having no hygroscopic qualities,

becomes the ideal insulator when packed around the

electric conductor in the iron pipe.

Successful long-distance transmission of the electric

energy, from the sources of power to the centers of pop-
ulation, can be assured only by the adoption of a lim-

itation to the power of the electric current which will

stand all the tests referred to in this article, and thus

prove its practical and commercial value.

The annual report of the Troy {N. Y.) City Railway
company for the financial year ended in 1896 has been
made public. The principal footings are: Gross earr-

ings, $5 18. 775.81: net earnings. $255,131.97; gross

income, $256,526.66; fixed charges, §135,425,03; net in-

come, 5121,102,63. A dividend of Sioo,000 was paid,

leaving S21, 102.63 as surplus. The net income for the

year ended in 1895 was $106,892.93. showing a satisfac-

tory increase. The operating cost, excluding taxes,

shown by the last report is 50.82 per cent, of the re-

ceipts. The passengers carried numbered 10,071,508.

and ^,408,734 car-miles were run. The capital stock is

$2,000,000, so the last dividend indicated a five per

cent, investment. Bonds equal in amount to the capital

stock have been issued. The stock stands at about 87)^.
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CORRESPONDENCE.

New York Notes.

New York^ August 29.—Another experiment in elec-

tric traction is to be tried on the Manhattan elevated

railroad, this time under the direction of the Electric

Storage Battery company. An electric locomotive of

new type has been built at the Manhattan shops at

Ninety-eighth street and Third avenue, and it is to be

operated on the Thirty-fourth street branch of the road.

Details of the plan are not announced, as both the com-

panies principally interested are naturally desirous of

possessing the data of actual practice before making a

public statement. It seems, however, that a combina-

tion of the third rail and storage systems is to be tried.

It is stated that the new locomotive is of the same size

as the steam motors now used on the elevated railroads.

Its battery will be replenished from a third rail which

will be kept constantly in an electrical circuit by the

New York Electrical Equipment company, whose plant

at No. 572 First- avenue has been connected with the

elevated railroad spur in East Thirty-fourth street. An

officer of the Electric Storage Battery company is cred-

ited with this brief description; "The battery is a sta-

tionary and permanent part of the locomotive and is not

removed for charging. It can be charged direct from a

third rail, from which the electricity is taken by means

of a contact shoe, which may be let down or taken up at

will. When the batfery, or electrical reservoir, is

charged, it contains a reserve force sufficient to run a

train of cars from 15 to 20 miles without recourse to the

third rail," Two of the elevated railway passenger cars

have been fitted with incandescent lights and electric

heaters, to be supplied by the locomotive, which is de-

signed to attain the highest speed which can be utilized

on the elevated railways. The experiment will be

watched with much interest.

General Collis. the commissioner of public works, an-

nounced to-day that the work of placing new and orna-

mental lamps along Fifth avenue would be begun im-

mediately as the first of the coming improvements in the

avenue, from Washington Square to Fifty-n'uth street

The frames of the new lamps will be of bronze, and the

sides of ground glass, and at each interpecting street the

number of the street will be shown in colored figures on

the glass.

Bryan has not only departed from precedent by trav-

eling on a speech-making tour while a candidate for the

dignified office of president of the United States, but he

has introduced an innovation in presidential politics,

while in this state, by making a speech from the plat-

form of a trolley-car. Speeches from steam railway

trains are common, but it remained for the Democratic

candidate to address the assembled multitude wnile

making a cross-country trip on an electric car. Mr.

Bryan did this yesterday on the Buffalo and Niagara

Falls electric railway from a special car tendered by

Capt. J. M. Brinker, president of the Gorge Railroad

company. He left Buffalo at S a. m., with Mrs. Bryan

and invited guests, and reached Tonawanda just before

nine o'clock. Here he made his trolley-car speech, ad-

dressing about 500 people from the rear platform. At

the town of Niagara Falls, reached shortly after 10

o'clock, there was no demonstration. People gathered

on the street corners and looked after the car as it went

through the streets, and at places where it halted knots

of men gathered around it and shook hands with the

nominee. A reception committee met Mr. Bryan, and the

candidate and his party were taken in another trolley

car to view the Whirlpool Rapids, the lower rapids and

the other sights below the big cataract. At Lewiston a

number of people shook hands with Mr. Bryan and gave

a cheer as the car started back to Niagara Falls. The

trip was an interesting feature of the journey and clearly

indicates the constantly increasing importance of the

electric railway. M. S.

Northwestern Notations.

Minneapolis, August 29.—The electric light commis-

sion of Marquette, Mich., has plans for improvements

to the water power and is taking bids for the erection of

a power house.

New Sharon, Iowa, will rebuild its electric light

plant at once.

Wonewoc, Wis., is again considering the matter of

an electric light plant.

The reorganization of the electric railway and light

company at Winona, Minn., has been completed, and the

Winona Kailway & Light company is now in possession.

Extensions are being considered, but it is probable that

none will be made this season.

The city officials- of Des Moines, Iowa, are consider-

ing the transfer of the electric lighting plant to the city.

The dam would be removed to the confluence of the

Raccoon and Des Moines rivers.

The proposition of the street railway company to lay

two additional tracks on University avenue, between

Minneapolis and St. Paul, for fast express trains has

produced a prolonged protest from interested property

owners. When the matter was before the St. Paul

Board of Aldermen committee a large delegation of

property owners was present and all protested against

it. The committee will probably pigeon-hole the or-

dinance. The committee is considering ways and means

to compel the company to extend its Broadway loop in

St. Paul, and an ordinance on that subject will probably

be introduced soon.

An electric light plant will be put in at Kaslo, Wash.,

soon.

The "Plymouth" and Browning, King &Co. of Minne-

apolis are preparing novel electrical displays for Carni-

val week. It is estimated that 25,000 incandescent lamps

will lend light to the streets during the six days' festivi-

ties.

The Edison Electric company will have charge of the

street illuminations that take place in next week'sG.A.R.

encampment in St. Paul. Thousands of lights are to be

placed along the entire length of Sixth street, and many
pretty designs will be located at advantageous points in

the city. Much additional assistance from outside points

has been employed.

Citizens of Jamestown, N. D., have petitioned the

council to appropriate funds for an electric street light-

ing service.

The Mason City Electric Street Railway company has

begun a survey for a line to Clear Lake. The grade

and bridge work will be done before winter.

The Board of Equalization of St. Paul has started out

on a new line this year by taxing franchises of local cor-

porations. The street railway company franchise was

valued at $300,000.

The Fort Wayne Electric corporation will furnish the

electrical equipment for the new electric light plant for

Bellevue, la.

Mr. Whitcomb, the owner of the stock of the former

Fond du Lac street railway company of Fond du Lac,

Wis., is willing to start an electric street railway, it is

understood, if given a liberal franchise.

A franchise for operating an electric railway on cer-

tain streets in St. Paul is baing considered by the Board

of Aldermen. E. E. McDonald, Frank Spies, Charles

A. Forbes and Albert Allen are the men interested. The
plan is to build and opsrate an electric line from St.

Paul to Sapsrior, Wi5. The estimated cost of the line

is S2, 500, 000, and its projectors expect to have work

well along this winter, if granted the franchises for ter-

minal facilities at St. Paul and Superior promptly.

The Marshalitown, la., council has authorized its

waterworks committee to purchase two new dynamos of

75 lights capacity each.

The city of Traer, la., has granted a franchise for

electric lighting. The old plant will be remodeled and

improved.

The City Council of Le Sueur, Minn. , has ordered the

firm of W. H. Patten & Co.. which operates an electric

light plant there, not to extend, enlarge or increase its

system in any way, and ordered the mayor to remove

any new work done by the firm. Before daylight on the

morning succeeding the passage of the order the firm

had made connections with the new Park Hotel, thus

outwitting the council there, as the order had not been

officially served.
,

Seldon Bacon of New York, representing a number of

creditors of the Northwest General Electric company of

St. Paul, has filed information with the attorney-general

to the effect that the company has abandoned the state

and has not maintained offices since 1893, and asks for

a writ of quo warranto requiring the company to show

cause why its charter should not be forfeited and a re-

ceiver appointed,

]. L. Haile of Wausau, Wis., has purchased the elec-

tric light plant at New London, Wis.

It is rumored that an eastern syndicate has leased

Wind Cave, in the Black Hills, and will build a trolley

line between Hot Springs, S. D., and the cave.

The Eagle Grove, la.. Electric Light company has

been granted a franchise for 15 years, and will make
improvements costing $8,000.

The Northwest Engineering comppny of St. Paul has

been awarded the large contract for the electric wiring

to be placed in the Bethesda Swedish Hospital at that

point. The contract is one of the largest of the year.

C.

PERSONAL.
Lieut. E. ]. Spencer, who represents the Safety In-

sulated Wire & Cable company of New York, with an
office in St. Louis, was in Chicago last week. Lieut.

Speocer is widely acquainted in Chicago, where he has
secured several important cable contracts.

W. P. Allen and A. S. Krotz of Krotz, Allen & Kelly,
Springfield, Ohio, who are exploiting the "K. A. K. "elec-

tric railway conduit system, visited Chicago last week
and were entertained by a ride over the boulevards of

the South Side in an electric carriage furnished by the
American Electric Vehicle company.

George G. Carter, formerly one of the best known
electrical salesmen in Chicago, is spending a few days
in this city. Mr. Carter is now largely interested in the

Metlaltayuca Colonization company of the City of Mexico
and reports that his company is successfully disposing of

its coffee lands and rapidly attracting settlers from the
United States.

ELECTRIC LIGHTING.
The Electric Light company of Bement, 111., will

build a new power house and install new engines and
boilers at once. Plans and specifications for the plant
are now in the company's hands.

George A. Washburn of Cleveland has devised a street

railway system, resembling the Patton idea, in which a
combination of gas engine, storage battery and electric

motor is used on each car. It is said that the car weighs
about three tons and can be operated on 12 gallons of

gasoline a day. The engine is of 15 horse power and
is made by the Sintz Gas Engine company of Grand
Rapids, Mich.

Favorable reports are received from many central
station companies. The Edison Electric Illuminating
company of New York reports gross earnings for July of

$156,891, an increase of $21,197 as compared with the
same month of last year, and net, $67,270, an increase
of $8,736. For the seven months ended July 31 the
gross earnings were 51,262,795, an increase of 5111,154
as compared with the corresponding period of last year,

and net, 5611,803, an increase of S62.267. The Edison
Electric Illuminating company of Brooklyn reports

gross earnings for July of $59,018 an increase of $9,918
as compared with the same month of last year, and net,

524,138, an increase of $5,432. For the seven months
ended July 31st the gross earnings were $462,430, an in-

crease of $161,608 as compared with the corresponding
period of last year, and net, 5205,274, an increase of

$78,719,

Work has been begun for the new electric light sta-

tion of the People's Light & Power company, which has
just secured the street lighting contract for the city of

Orange, N. J. The new station will be built on the lot

recently purchased by the company in Lakeside avenue.
The material used will be finished brick, and the struc-

ture will be fireproof throughout, one story in height,

with a concrete floor and a metal roof. The machinery
will be set on solid concrete bases. The station will be
in three sections—the largest one being for the boilers

and trestle. Thiscoal trestle will run in from the tracks
of the Watchung railroad, on a rising grade, so that it

will be 15 feet above the floor. Beneath it will be bins
with iron bottoms for coal, and beneath these there will

be a series of narrow-gauge tracks, on which will run
small cars to convey the coal to the boilers. There will

be four boilers of 600 horse power each, although only
two will be set at present. These are to be of the
"Climax" type, and will carry 120 pounds of steam.
There will be two Soo horse power Corliss compound
condensing engines, driving line shafts. To these the
generators will be belted. The generators will be of
three types. One will be for the arc lamp work, devel-
oping a current of 5,000 volts and 10 amperes. Another
will be for the alternating incandescent service, with
1,000 voltage, transformed at the consumption points to

50 volts. The third type will be for the motors and will

be operated at 500 volts. There are to be several of
each of these kinds, the number being dependent on the
growth of the business. The plant will be ready for use
in all its details about the middle of November, and will

cost about $100,000.

ELECTRIC RAILWAYS.
Eleven thousand people of Toronto have petitioned

for Sunday street cars, and the Lord's Day Alliance is

organizing an opposition to the project.

Chicago's down-town district was invaded by another
trolley line last week, when the West Side company be-
gan the operation of its Twelfth street electric cars
through Van Buren street to State. The building of the
line was commenced on Sunday, August 23d, and finished
the following Wednesday morning.

Work on the structure for the Northwestern "L"
road in Chicago, which is to be operated by electricity,

was practically discontinued on August 13th, It is an-
nounced that operations will not be resumed until after
election. This is the situation, according to D. H.
Louderback, president of the company: "We have
decided, on account of the bad outlook and disturb-
ance in financial circles pending the election, that
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it is not wise for us to go ahead with the work on
the Northwestern elevated road until after the Novem-
ber election is decided. We had a conference with the

representatives of the Union and Elmira Bridge com-
panies, and after going over the matter thoroughly it

was decided to finish the erection of the line from Grace
street to Montrose boulevard, and also from FuUerton
avenue to Dayton street, nearly all the material for the

above work having been practically finished in the shops

or being here on the ground. All other work in process

of manufacture at the shops will be shut down as far as

possible, and that which cannot be done to advantage
will be completed and stored in the yards of the bridge

companies until we can all find out where we are at. This
will throw a few men out of work here in Chicago, but a

much larger number of men at the various mills that are

manufacturing the material. The work on the Wells
street bridge will be finished as fast as possible."

A new order of things in the way of street car trans-

portation in Dearborn street. Chicago, is promised at an
early date. OfiBcials are quoted to the effect that it will

not be loDg now before passengers between the North-
western and Polk street depots will be whisked through

the streets by electricity. The first move leading up to

this consummation was made last week by the West
Chicago Street Railroad company. This company has

a blanket ordinance giving it permission to erect trolley

lines in all streets east and west and north and south,

south of Van Buren street, in which its tracks are now
laid. It is the portion of Dearborn street between Van
Buren and Polk streets on which the men began work.

As soon as this work is completed the wires will be
strung, and the day following cars can be run over the

tracks, if the street car company so elects, for the rails

were bonded some time ago. The circuit will be con-

nected with that in Van Buren street, and will form a

part of a loop that is to be decided upon later on. At
present there is no line east and west south of Van
Buren street, except that in Harrison street. It is prob-

able that the south side of the loop will be in that street,

although it is the intention to string the wires as far as

the Dearborn street depot. It is said that possibly the

street car company will ask for some street farther south

in order to make its loop of more service. It has not

been decided either which lines will be routed over the

new loop.

TELEPHONE.
The telephone plant at Larimore, N. D., was dam-

aged by lightning a few days ago, and it has been

shipped to St. Paul where the Northwest Engineering
company repaired it. One of the employes of the latter

concern accompanied the plant upon its return and he

will remain in Larimore until everything is in good
working order.

hours. Pelton water wheels are employed, and all ma-
chinery and supplies are from the United States.

Electricity performs a very large part in the new steel

plant of the Apollo Iron & Steel Works at Vandergrift.
Pa. The electrical power plant consists of three 400
horse power side crank medium speed engines of the
latest type recently brought out by the Ball Engine com-
pany, Erie, Pa., which are directly connected to

Westinghouse generators. These generators furnish

power to 36 different power motors operating various
machinery, including the electrical centrifugal pumps
furnishing the water supply of the steel works, which
comes from the river 1.200 feet away.

The General Electric company's power and mining
department furnishes figures which illustrate not only
the growth in the use of electric power, but also its

economy and efficiency. These figures are represented
in the unfluctuating horse power instead of in dollars,

which, on account of the fluctuation in prices, offers the

better standard. The figures given take cognizance of

the output of electric power apparatus only: 1892, 13,-

719; 1S93, 18,762; 1S94, 42,379; 1S95, 46,727. In 1896
the missionary work of the past four years began to

come to rapid fruition. From January ist to July 31st

the total horse power of power apparatus manufactured
amounted to over 48,000. During the same period in

1S95 the aggregate orders amounted to 25,737 horse
power. From August ist to August iSth the total

amount of power apparatus ordered during 1896 was
increased to the respectable figure of 62,164 horse
power. Such a showing in face of the universal dull-

ness in business everywhere is remarkable, and perhaps
emphasizes the fact that during hard times the truest

economy is the use of apparatus which costs least to

operate. It may be said that in every manufacturing
establishment using electricity as its motive power the

output has not only been increased, but its quality im-
proved.

TELEGRAPH.
A Brussels firm has just accepted a contract for the es-

tablishment of a telegraph system throughout Abyssinia.

Each telegraph station is to be furnished with a telephone,

and the more important are to be connected with the

residence of Emperor Menelek.

Frank Moffat and Fred Gonnia were before Justice

Richardson of Chicago on August 31st. accused of tak-

ing three cables of telegraph wire from the roofs of the

Palmer House and Auditorium building- The Postal

Telegraph company placed the cables there during the

convention. When its men went to take ihe wires down
not a strand of the wire was to be seen. Detective

McWeeney found four persons who had seen two men
takmg the wire down. The description tallied with that

of Frank Moffat, who was in the bridewell for beating

his wife. The witnesses identified Moffat, and Gonnia's

arrest soon followed.

The telegraph operators on the line of the Union Pacific

railroad have filed a sensational suit in the federal court

at Omaha. The case is brought in the name of the

Order of Railway Telegraphers. The plaintiffs allege

that the receivers have reduced wages in violation of

Judge Caldwell's order of 1S94, wherein the court ruled

that no cut in wages could be enforced without an order

of the court. They specify where wages have been cut

and ask to have them restored. It is further alleged

that the officials of the company are hostile to organized

labor and particularly to the Order of Railway Teleg-

raphers, and that a systematic effort has been made to

weed out leaders of the order by summary dismissal

without excuse. It is also alleged that the officials of

the company discriminate against old and faithful em-

ployes of the company who are members of the order in

favor of young and inexperienced men who are not, and

that the officials are seeking to disintegrate the order by

threats and hints of discharging its members. The pe-

titioners ask the court to enforce the schedule decreed

by the court and to also investigate the claim of the men
discharged, that their dismissal was without just cause,

and to grant them such relief as equity demands, and

further that the discriminations and petty annoyances of

the men shall cease.

POWER TRANSMISSION.
The Reglo Electric Power Transmission company of

Pachuca, Mexico, will begin the last of this month to send

power into that important mining city from waterfalls

25 miles distant, and it is estimated that it will be able to

furnish 1,200 horse power. Several great reduction v;orks

will lake this power at an annual charge stated by the

newspapers to be S250 per horse power per 24 continuous

MISCELLANEOUS.
Two electricians of Chicago who are charged with ob-

taining money under false pretenses were brought from
Louisville on August 29th. The men are Augustus C.

Wheat and William E. Scott. Their cards read:

"Wheat and Scott, contractors and builders of tele-

phone exchanges and electric light plants, room 15, No.

124 South.Clark street." Wheat is charged with for-

gery, conspiracy and obtaining money under false pre-

tenses. Scott is accused of only the two latter offenses.

The charge against Wheat is that he forged and passed

two checks on the American Trust and Savings Bank.
The name signed to each check was "H. S. Greeno."

Hermitine. or electrolyzed salt water, besides its use

as a disinfectant for sewage, is now employed as an an-

tiseptic in Paris hospitals. Dr. Proger, chief surgeon

of the Deaf and Dumb Children's Asylum at Asmeies,
recently told the Academic de Medicine, as the result of

long experiments, that "the electrolyzed saline water is

neither caustic nor irritating; it may be applied to the

mucous membrane as to the skin; it instantly removes
all bad odors; stops all putrescent fermentation; kills

microbes more effectually and rapidly than any other

antiseptic; cleanses and heals fetid wounds and sores,

and hastens healing; it is an ideal antiseptic. Conse-

quently, it appears to me of the utmost importance to

make it known, and to draw attention to all the applica-

tions that it may be put to both from a domestic point

of view for deodorizing and cleaning, and from a medi-

cal point of view as an antiseptic and healer par excel-

lence." Dr. Proger used hermitine with success in cases

of angina, coryza, and incipient diphtheria as well.

Judge Seaman of the United States court in Chicago

was asked on August 13th to issue an injunction restrain-

ing the Chicago Talking Machine company from using,

renting or selling a machine known as the "phanto-

scope" or "vitascope," that is alleged to be an infringe-

ment of the "vitascope" patent of the Vitascope com-

pany of New York. The judge continued the case, the

defendant being ordered to show cause why the injunc-

tion should not be granted. In the bill that was filed it

was alleged that the Chicago Talking Machine company
was exhibiting free of charge in "phonographic parlors,"

on State street, vi^ws of apparently living figures pro-

jected on a screen, and were advertising that the pic-

tures were produced by a vitascope. It is stated in the

bill that the vitascope is an invention of Thomas A Ed-

ison and controlled by the Vitascope company, and that

the Chicago Talking Machine company, in using similar

machines, is infringing on the vitascope patent, and by

using the name "vitascope" is deceiving the public in a

manner harmful to the Vitascope company.

week. He is greatly encouraged by the flattering prog
ress made by Armorite among architects and electrica

engineers and states that the new conduit is going into a
large number of the best buildings now in process of
erection. The company announces that its product is

approved by the National Board of Fire Underwriters.
The Electric Appliance company is the Chicago agent
for Armorite.

The growth of the application o£ storage batteries in

fire-alarm work is indicated by the fact that during the
last two years 10,422 chloride accumulators, manufac-
tured by the Electric Storage Battery company, have
been installed in that service. Forty-seven cities, it is

said, are now equipped with the storage system. The
Gamewell Fire Alarm & Police Telegraph company is

installing chloride accumulators, it is asserted, wherever
conditions permit.

The electrical goods, push-buttons, bells and novelties

of Huebel & Manger of 290 and 292 Graham street.

Brooklyn, have a wide reputation for reliability, utility

and finish. The 1896 catalogue of this firm, which is

sent on application, is therefore a valuable aid to the

large class of consumers of these goods. It shows elec-

tric bells, gongs and buzzers of all kinds, push-"buttons

in great variety, including some very artistically de-

signed plates, wood and rubber switches and an attract-

ive assortment of house goods. One novelty that will

appeal to every smoker is the H. & M. combination
cigar rest and ash receiver. This simple little attach-

ment is finished in polished brass or nickel and may be
clamped to a card-table, chair-arm or office desk. "It

will stay where you put it and so will your cigar." The
ease of attaching and removing this cleanly device makes
it a great convenience.

By noting the appearance of the '

' Pioneer " inclosed

arc globe compared with the ordinary arc globe, the

great improvement claimed for the former is easily

recognized. One of the secrets of the success of the

"Pioneer" lies in the method of operation employed.
The old lamps run in pairs, each arc being very short.

It follows naturally that much of the light which is gen-
erated is obscured by the carbon points, which are very

close together, thus casting shadows upon the globe of

the lamp. In the
'

' Pioneer " inclosed lamp the arc is

about four times as long as in any other type of lamps,
the Marks method of operation being employed. As a

result there is no obscuration of the light which is gen-
erated and no shadow on the globe. These lamps have
commanded a large sale, and have demonstrated beyond
any doubt that the inclosed arc lamp as manufactured
by the Electric Arc Light company, 687 and 689 Broad-
way, New York, is meeting with the approval of experts

and consumers. The "Pioneer" lamp is made under
the personal direction of men of long experience in the

arc light line, and is said to be mechanically and elec-

trically as nearly perfect as human skill can make it.

TRADE NEWS.
The Walker company of Cleveland reports large sales

of its electric lighting and railway machinery recently.

In a late list, in addition to many domestic orders,

statement is made of shipments to Cochin China, Lon-

don, Ont., Bambem and Hamburg, Germany, and Paris.

France.

Some very convincing arguments, on the score of

health, why hot-air furnaces should be discarded, and

hot water or steam heaters installed for house heating,

are given in a recent circular issued by the American

Boiler company of 84 Lake street, Chicago. The heat-

ers advocated maintain an even temperature and produce

a moist and healthful heat. They are, it is claimed,

more economical in fuel consumption than furnaces.

The ever-welcome "Jim" Cummings of the Armorite

Interior Conduit company of Detroit was in Chicago last

BUSINESS.
J.

Holt Gates has removed his office from 311 Dear-
born street, to suite 1143 Marquette building, where the

Chicago agencies of the Walker company and the C. & C.

Electric company will henceforth be located.

The Electric Appliance company has been particu-

larly successful during the past month in closing some
large deals for "O. K." weatherproof wire. Several

orders for good sized complete new plants have been
booked, together with some large orders for extensions

for plants already existing.

The Wheeler Reflector company of 21 Washington
street, Boston, said to be the largest manufacturer of

reflectors in the world, makes many styles for use with
electric lamps, and also cu' olies cluster lights, street

lighting fixtures and street 1. 1 .vay headlights. From
an ample assortment and large s..,,k prompt shipments
are guaranteed.

The Electric Storage Battery company has closed a
contract through W. T. Hiscox&Co. for a storage battery

installation for "Ellerslie," the residence of Gov. Mor-
ton at Rhinecliff. N. Y. The battery, which will be
located in the power house 1.400 feet away from the

mansion, will consist of 67 chloride accumulator ele-

ments, type G-ii. in lead-lined wooden tanks. The gener-

ator will be run but a few hours per day, and the battery

will carry the lighting load during the time that the

dynamo is shut down and over Sunday, thus giving a 24
hour lighting service per day with but a comparatively
very few hours run of the generator.

President Charles R. Fowler of the Standard Electric

Lamp & Novelty company of 24S West Twenty-third
street. New York, reports that his company has all the

orders it can attend to, with the prospects of a large fall

trade. The company has prepared a large number of

new designs in miniature incandescent lamps for deco-
rative purposes that are very oeautiful and of various
shades of color and forms. This concern is now manu-
facturing Geissler and Crookes tubes and sells complete
X-ray outfits. Electrician J. L. Somoft' of this compauy
is a gentleman well known in the business as having
long experience and skill in this line of trade, and as one
of the first in this country to manufacture miniature in-

candescent lamps.

During the present month the Emerson Electric

Manufacturing company will remove its offices and
factory from 1108-10-12 St. Charles street to the corner
of Eighth and St. Charles streets, St. Louis, which is

three blocks farther down town, and is in the heart of

the business part of the city. At this location the com-
pany has secured a floor of the building occupied by the
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N. O. Nelson Manufacturing company, a building

peculiarly well adapted for its line of business, enabling

it to handle its entire business on one floor, and thus mak-
ing an ideal arrangement for manufacturing business,

which requires the closest attention in order to turn out

the best results in the most economical manner. In the

new location every part of the work, from start to finish,

will be under the direct supervision of the managing
force. In connection with added improvements and in-

creased facilities the capacity will be largely increased,

and it is the intention of the company to furnish custom-
ers its line of manufactures at prices in proportion.

Numerous original specialties are in process of develop-

ment, and the trade generally will be kept fully advised
as they are brought out for the market.

The Triumph Electric company of Cincinnati, repre-
sented by Whiteside & Foster ^in Chicago at 1000-1002
Fisher building, lays great stress on the economy of its

motors, as they are designed to run with the minimum
amount of attention and repairs. The company's bid
for business is very sensibly worded: "The non-tech-
nical buyer cares little or nothing regarding the ques-
tion of magnetic flux, volts, amperes, kilowatts, degrees
Centigrade or Fahrenheit, so profusely employed by our
contemporaries; he wants a machine to do certain work

to his satisfaction, with least possible attention; this we
are giving him. Having nothing to conceal under high
sounding titles, we say frankly that we happen to have
a good thing, and we know it. We have what you want,
but, perhaps, you don't know it. If you desire instruc-

tion regarding technical features, we will send you the

right man, including his expenses in our price. This is

what everyone else does without saying so. If you
simply desire a satisfactory motor, and will accept our
guarantee to furnish you such, thereby doing your buy-
ing and our selling, we will dispense with fee for instruc-

tions and quote you the price." A long list of users
shows the popularity of Triumph generators and motors.

ILLUSTRATED ELECTRICAL PATENT RECORD.
566.288. Ring Armature. Francis B, Badt and Oliver

S. Lyford, Jr.. Chicago, 111. Application filed

January 15, 1896.

In an armature for dynamo-electric machinery affording
practically no passage for the exit of air currents at its

outer circumference, the combination is claimed with radial
spaces or channels in the armature core, of lateral passages
provided at intervals in the body of the core near the cir-

cumference of the armature connecting the radial spaces
with the external air, and adapted to create a circulation of

air currents throughout the body of the armature core.

566.298. Facsimile Telegraphy. Harry W. C. Cox
and Richard J.

Crowley. London, England. Ap-
plication filed June 19, 1S95.

An essential feature of this invention is an electrically

conducting and permeating ink, consisting of one hundred
parts by weight of nitric acid and ten parts by weight of a
precipitate of lead or tin and sulphuric acid.

566.334. Apparatus for Registering the Number of

Telephonic Conversations. August Miinch, Char-
lot tenburg, Germany. Application filed October

25, 1894.

This device comprises a registering apparatus, having a
shaft carrying a ratchet and a disk having projecting teeth,

in combination with an op-srating pawl having a tooth en-
gaging and operating the ratchet, and a projection moving
into and out of the path of movement of the teeth of the

disk, and means for operating the pawl.

566. 34T. Electric Heater. Herbert O. Rockwell, St.

Louis, Mo. Application filed February 8, 1896.

There is a suitable plate or body portion with forked
ends, cap-pieces adapted to be received by theforked ends,
and a suitable resistance coil carried by the plate, the coil

being wrapped about the body of the plate, and the suc-
cessive windings or wraps of the coil passing through the

space included between the forked ends and the adjacent
surfaces of the body of the plate and cap-pieces.

566,345. Trolley Support for Electric Railways. Sid-

ney H. Short. Cleveland, Ohio. Application filed

April 20, 1S96.

A laminated spring is rigidly secured at one end to the
car body, a trolley pole is carried by the spring, and carries

at its free end a spring adapted to bend in a direction
transverse to the direction of bend of the fir5t-mentioned
spring.' A contact device is carried by the last-mentioned
spring.

566,366. Brush Holder for Dynamo-electric Machines.
Clinton E. Woods, Chicago, 111. Application filed

January 15. 1896.

The frame has a series of brush-holding devices con-
nected therewith, and each brush-holding device is pro-
vided with a movable part, adapted to engage the brush,
and a series of elastic devices connect the movable parts
together, whereby the brushes when in position are elas-

tically forced against the commutator.

56G.376. Trolley Wire Hanger. William Cooper,

Schenectady, N. Y. Application filed September
23. 1S95.

The combination of an insulating bar having a square or
rectangular section, and a support for the bar permitting a

free movement of the bar except in a rotary direction.

566.397. Electric Railway Conduit. William S. Hull,

Dallas, Tex. Application filed February 28^ 1896.

The conduit is composed of an upper and a lower sec-

tion, having horizontal flanges, an inner insulating tube
having horizontal portions held between the flanges and an
inner insulating tube, and metallic segmental guides and
conductors held within the inner tube, with their curved
portions conforming to the curvature of the inner tube.

566.398. Mechanism for Operating Car Couplings.

John E. H. Hyde, New York, N. Y. Application

filed December 18, 1895.

An eleclri; motor is utilized, and a circuit-closing device
controls the supply of current to the motor.

566,400. Motor Truck Gearing. Charles H. Johnson,
Youngstown, Ohio. Application filed December 24,

1892.

The first claim is given : The combination with a truck
frame, of a motor attached to said frame, a motor-driven
shaft journaled in fixed bearings on said frame, two sets of
pedestals adjustably secured to said frame, wheeled axles
journaled in said pedestals, sprocket wheels on the axles
and on the motor-driven shaft, sprocket chains connecting
the axle sprockets with the driving sprockets, rods extend-
ing from the pedestals to the bearings of the driving shaft,

and means for adjusting the length of said rods.

566,416. Telephonic Apparatus. Carl J. Schwarze,
Adrian, Mich. Application filed F'ebruary n.

A magneto-electric generator for signaling having an
armature provided with two windings, one of which is con-
nected in the line circuit, in combination with a microphone
iransiriilter included in an electric circuit with the other

* armature winding.

566,426. System of Control for Electric Motors. Elmer
A. Sperry, Cleveland, Ohio. Application filed

Februaty 16, 1895.

A main or coinmulatinK switch, a reversinR switch,
handles for operating the same, and means foi' operating
the reversing switch independent of the reversing switcii

handle arc: employed,

Issued Au^iisl 3j, i8g6.

566,468. Insulator Support. James B. Oliver, Shields
Station, Pa. Application filed December 30, 1895.

The metallic insulator support has a collar, against
which the glass insulator abuts, and there are interfitting
screw-threads upon the support and insulator, and a pack-
ing of hemp or similar material in the screw-threads.

566,503. Automatic Signaling. John P. Culgan, Swiss-
vale, Pa. Application filed iVIarch 18, 1896.

NO. 566,288.

The arrangement comprises two or more track circuits
controlled by movements of trains, two or more electrically
controlled home signals controlling train movements along
the track sections, two or more electrically controlled dis-
tant signals indicating the positions of succeeding home
signal or signals, each distant signal being arranged to

occupy the position of the home signal of the preceding
section, a circuit for each of the home signals including a
distant signal-operating mechanism, a second circuit for
the distant signal, and circuit breakers in the circuits con-
trolled by the track circuits, the signal circuits and circuit
breaker^ being so arranged that the movement of a distant
signal is controlled by two adjacent track circuits.

566,507. Conduit Outlet Insulator. Frederick W.
Erickson, Revere, Mass. Application filed June 3,

1896.

A hollow metallic member is adapted to be connected to
the metallic pipe of the conduit, an insulating member en-
veloping the outer and inner surfaces and the end or edge
of the metallic member opposite to the end which is at-

tached to the conduit pipe.

566.531. Method of Makmg Secondary or Storage Bat-
tery Plates. Wilhelm Petschel, Berlin, Germany.
Application filed January 13, 1896. Patented in

Belgium November 6, 1S95.

A process of making porous material for the plates of
storage or secondary batteries, such process consisting in

mixing or stirring together oxide of lead with sulphate of zinc
in solution, so as to form a paste, then molding the paste,
drying and then submitting to the action of dilute acid.

566.532, Electric Despatch System. Charles F. Pike,

Philadelphia, Pa. Application filed May 31, 1895.

The carriers may be propelled by electric motors oper-
ated by current from a conductor arranged in the tube.

566,537. Electrical Hammering Machine. Thomas C.
Robiuson, Boston, Mass, Application filed March
6, 1895.

NO. 566,398.

Essential features of the invention are: A tack-driving
machine comprising a casing or carrier, a reciprocating
driver, an electric motor adapted to project and retract the
driver, a motor-controlling switch, a tack-delivering throat
affixed to the holder in the path of the driver, means for
supplying tacks to the throat, a holder attached to the
throat, and pincer-jaws supported by [he holder, the
holder being of non-magnetic material.

566.541. Electric Switch and Signal Apparatus. Jens
G. Schreuder, Wjlkinsburg, Pa. Application filed

March 31, 1893.

Two or more track circuits are connected to the uninter-
rupted main conductors, two or more signal circuits are
connected to the same conductors, two or more circuits for

electric lights are connected to one of the uninterrupted
main conductors and to the main conductor, provided with
a switch and converters interposed in the track, signal and
light circuits.

566.542. Electric Railway. Courtland Skinner, Chi-
cago, 111. Application filed March 7, 1895.

There are employed a vertical plunger engaged by the
car, a vertically reciprocal contact post within tlie plunger
and normally disconneclod from the conductor, the plunger

and the post being simultaneously moved upward, whereby
the post is electrically connected to the conductor and
simultaneously moved downward, thereby disconnecting
the post from the wire.

566,545. Electric Heating Apparatus. Richard A. L.
Snyder and August F. Tinnerholm, Pittsburg, Pa.
Application filed July 23, 1895.

An open magnetic core, a short-circuited secondary en-
tirely surrounding the core, a primary coil wound on the
outside of the short-circuited secondary.

566,573. Electrical Indicating and Cut-out Apparatus
for Portable or Other Electric Lamps. Robert
Hacking and George Brand, Nottingham, England.
Application filed January 13, 1896.

The claim is reproduced : The combination with a port-
able electric lamp and the circuit connections, of a base-
board therefor having an opening in it and a time-piece
supported by such base-board, a stop-lever with one end
adjacent to the balance of the time-piece, a switch and cir-

cuit-closing contacts and a connection between the switch
and the stop-lever at the aperture in the base, whereby ac-

cess is given for moving the switch and stop-lever to simul-
taneously turn off the current and stop the time mechanism
or the reverse.

566,612. Alarm for Boilers. John O'Connor and Col-

latinus A. Turner, New York, N. Y. Application

filed March 20, i8g6.

A float is utilized to close the contact and cause a bell to

ring when the. water in the boiler reaches a certain level.

566,614. Tool for Twisting Electric Wire Sleeve Con-
nections. Samuel Olsen, New York, N, Y. Appli-
cation filed April 17, 1896.

A jaw portion on the handle has a transverse notch, and
is movable longitudinally of the handle; a tooth on the
movable jaw extends toward the center of the notch of the
jaw on the handle, and a spring is provided for moving the
movable jaw toward the other jaw.

566,648. Telephone Exchange System and Switching
Apparatus. Alfred R. Bennett, London, George

J. Somerville, Heaton Chapel, and Robert McLean,
Nottingham, England. Application filed March
20, 1896.

An electro-magnetic switch is employed, comprising an
electro-magnet and armature of ordinary construction, an
insulating cross-piece attached to the armature, a pair of
mutually insulated springs and two contact points elec-

trically connected to the two terminals of the operator's
speaking apparatus.

566,652. Arc Lamp Hanger. Winfield S. Bosley, Chi-

cago, 111. Application filed February 13, 1896.

The combination is claimed with a pair of springs con-
nected respectively with the opposite sides of the light cir-

cuit, of a short-circuiting strip with which the springs are
normally in contact, a second pair of springs disposed re-

spectively opposite the first-mentioned springs and con-
nected with the opposite sides of the lamp, a pivoted lever
adapted when rotated to move the first-mentioned springs
out of contact with the short-circuiting; strip and into con-
tact with the second-mentioned springs, and a cross-piece
carried upon the cables from whicli the lamp is suspended,
adapted to engage and rotate the lever.

566,673. Electrolytic Apparatus, Charles W. Field-

ing, London, England, and Louis B. Walker, Eliza-

beth, N. J. Application filed May 11, 1S96.

There is the combination with anodes and cathodes of

separating and supporting blocks of insulating material sus-

pended between plates at points between their ends.

566,693. Electric Rheostat. Harry W. Leonard, New
York, N. Y. Application filed May 10, 1895.

The method described of preventing undue heating in an
electric conductor consists in absorbing a large portion of
the heat energy developed in the conductor due to the
passage of a current by placing on both sides of the con-
ductor and in close proximity thereto a large mass of mate-
rial having a high specific capacity for heat.

566,697. Electric Cable Conductor and Sheave Wheel.
James F. Place, Montclair, N. J, Application filed

April 12, 1894.

The combination of copper with other metal and insulat-

ing material is so arranged that the copper forjiis the out-

side, and the other metal the core or inside of the con-
ductor, with the insulating material as an annular ring
between the copper and other metal.

566,714. Switch for Conduit Systems of Electric Rail-

ways. Julius L. Hornig, St. Louis, Mo. Applica-

tion filed August 26, 1895.

Included in this device are a suitable casing, a block re-

movably located within the casing, disks arranged for rota-

tion within the block, conductor plates located within the
disks, brushes arranged within the block and adapted to con-
tact with the ends of the conductor plates, suitable elec-

trical connections to the brushes, suitable means for rotat-

ing the disks so as to throw the conductor plates in contact
with the ends of the brushes, means tor holding the disks

in their turned positions, and magnet coils having the

proper connections for releasing the disks from their

turned positions.
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Manufacture of Potash by Electrolysis.
Bv Orrin E. Dunlap.

Chlorate, of potash is now being made by electrolysis

at Niagara Falls by the Chemical Construction com-

pany, of which Walton Ferguson is president, while

the vice-president is W. T. Wilson and the secretary is

Wm. B. Hoes. All of these gentlemen are New Yorkers.

Frederick Overbury is general manager of the company,

with his office at Niagara Falls. He and Henry Blum-

enberg, Jr. , the inventor of the process, have had

charge of erecting and equipping the Niagara Falls

plant. The capital stock of the company is $75,000.

The buildings of this first factory .

are three in number and all of frame 1

"' •

construction. The main building is

125 feet long, 65 feet wide and two

stories high. The transformer house

is 60 feet long by 40 feet wide, and

is also two stories in height. Both

are shown in the picture on this

page. The storage shed is to the

rear of the structures mentioned and

close to the tracks of the Niagara

Junction railway, which affords the

same excellent shipping facilities as

are enjoyed by all the other factories

The supply comes mainly from England, France. Ger-

many and Switzerland. The total consumption in the

United States averages about 5,000,000 pounds, which

certainly offers a good market for the product of the

Niagara Falls factory. Before the passage of the Mc-
Kinley bill there was a duty of three cents per pound

on all that entered this country, but that measure made
it free. As is well known, the uses of chlorate of potash

are many. It is used in making parlor matches, smoke-

less powders and blasting compounds. It finds a place

in the manufacture of torpedoes and the various colored

lights, while it also enters into allizarine dyeing. It is

the upper floor of the main building, where it passes

through filters made by the Continental Filter company

of New York. After being filtered it enters a storage

tank of 4,000 gallons capacity. In Fig. 3, which occu-

pies the lower right-hand corner in the group "on this

page, both the filters and storage tank are shown. It is

from the storage tank that the solution is drawn off for

use in the pot room. This room is the most important

in the building, and is quite an interesting place. It is

90 by 65 feet in dimensions and is located on the second

floor. In Fig. 6 the main switchboard which controls

the flow of the current into this room is displayed. It

is located on the east side of the
...-. v.o,:..-^'..,.!

room and over the transformer room.

I By means of its individual switch

.1 each and every pot can be thrown in

"^ -
-ji or out of circuit. The number of

pots installed is 60. They are all

porcelain lined and said to be the

largest tanks of the kind ever made

in this country, besides being the

largest ever used in a factory of this

kind. Their length is about eight

feet and their width four or five

feet, Dawes & Myler of New Brigh-

ton, Pa., were the makers. It is

Fig. 2. Tank Room on First Floor,

on the lands of the Niagara Falls Power company. The

potash plant is located east of the calcium carbide plant,

the power being conveyed to it from the power house

over cables laid in a box along the surface of the ground,

as the subway is not yet built to this point. The com-

pany has leased eight acres of land from the Niagara

Falls Power company and has option on 4,000 horse

power. In the present factory only 500 horse power is

in use. and but a small portion of the land leased is cov-

ered by the factory.

This is the first plant of its kind in the United States,

for in no other place in the country is chlorate of potash

made either by electrical or chemical process. Thus

the operation of this plant marks the opening of a new

industry in this country, and it seems very likely that

this enterprise is destined to revolutionize several fields

of manufacture in ihe chemical industries. Soon it is

hoped to make chlorate of soda, chlorate of barium,

chloroform, iodoform, etc. -The market price of chlo-

rate of potash to-day is nine to 10 cents in net ton lots.

Fig. 1. Exterior View of Factory and Transformer Room.

MANUFACTURE OF POTASH BY ELECTROLYSIS.

used as an oxidizer, in making oxygen gas, also in cough

mixtures and other medicines.

All the salt to be used in making chlorate of potash

will be imported from Stassfurt, Germany, and will

come to the factory in bags weighing 224 pounds each.

This salt is known to the trade as muriate of potash, the

correct name being chloride of potash. It is a some-

what remarkable fact that this salt is found in no other

place but Stassfurt, and there it is deposited in large

quantities, the supply being almost unlimited. Syra-

cuse will probably furnish all the other salt used in the

plant.

The Blumenberg process of making chlorate of potash

is started by dissolving the muriate of potash in large

tanks. In the Niagara plant these tanks are five in

number, each being 10 feet in diameter and six feet

deep, with an individual capacity of 3,000 gallons.

Three of the tanks are located between the main struc-

ture and the storage shed, while two are in the shed. It

is from these tanks the solution is pumped by steam to

Storage Tank and Filtration Plant.

said the shrinkage between the porcelain lining and the

iron was so great as to cause some little trouble in their

manufacture, but certainly as they appear to-day they

are samples of first-class work. As these pots are all

thoroughly insulated there is no danger of shock of any

kind. To these pots the muriate solution comes from

the storage tank, and here it is decomposed, forming

the chlorate, which is allowed to run down into porce-

lain-lined crystallizing tanks or pans on the first floor,

from which it passes into lead-lined pans and finally

into wooden pans, a good view of which is to be had in

Fig. 2 at the left in the group on this page. It is then

shoveled up and thrown into a centrifugal dryer, lo-

cated in the same room, where the moisture is driven

off by centrifugal force. Then it goes to the dry room

where the remaining moisture is removed. It is then

ready for the packing room, where it is put up in kegs

holding 100 pounds and sealed for shipment. The
capacity of the plant is about one ton per day. About

24 hours are consumed from the time the muriate solu-
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tion enters the pot room until the chlorate is ready for

shipment.

The Blumenberg electrical process established at the

Falls is said to offer many advantages over other electri-

cal methods and especially over the old chemical process.

One is that there are no by-products, each and every atom

of salt being converted into chlorate. By the chemical

process chlorate of potash is made in a roundabout way

by which there are several by-products, all said to be un-

salable. Further than this five out of six equivalents of

salt are lost, while in the Blumenberg process there is no

FIG. 6. MANUFACTURE OF POTASH BY ELECTROLYSIS.

—

SWITCHBOARD IN POT ROOM.

waste whatever. Still other advantages of the electrical

process used are the extremely low voltage, the peculiar

construction of the cell, which gives a high efficiency, and

the use of carbon instead of platinum anodes. But in ad-

dition to this, the cost of production by electrolysis will be

much less than by the chemical process. In the Niagara

Falls plant economy is studied at every point. The up-

per and lower floors are asphalted and have a pitch of

one inch in four from both sides to the center, so as to

catch all drippings from the pots, which are carried back

to two special tanks located outside the main building,

and after being filtered are used again.

The electrical equipment of the plant under discussion

consists of two rotary transformers of 250 horse power

each and four static transformers which give 3,000 am-

peres at 60 volts. The electrical apparatus was supplied

by the Westinghouse Electric & Manufacturing company

of Pittsburg, Pa., and is working very satisfactorily.

The current as it is received at the factory is of the two-

phase alternating class at 2,200 volts, which is converted

into direct current by the rotaries shown in the cut, Fig.

4. The Chemical Construction company uses a great

deal of copper about the plant for conductor purposes.

From the transformer room 12 copper bars, each five

inches wide by three-eighth inch thick, carry the cur-

rent to the main building, where it is distributed to the

60 pots on copper bars four inches wide by half an inch

countries that possess great hydraulic powers, and who

has said these countries would be the center of all

new electrical methods. It is certain that Niagara Falls

has become an electrical center of great magnitude.

Chlorate of potash is made by three electrical processes

to-day, these being the process used by Gall & Montlauer

of France, the process of Franchot & Gibbs of Bucking-

ham, Canada, and that of Henry Blumenberg, Jr., in

use at Niagara Falls. It is understood that the two first

named firms use platinum anodes, which are far more

expensive than than the carbon anodes employed by the

latter process. England, France, Germany, Austria

and Switzerland are engaged in the chlorate of potash

industry, but statistics on the amount of the product are

meager. For England some data exists going to show

that up to 1879 the production of chlorate of potash in

that country was about 1,400 pounds a year by the chem-

ical process, since which time the amount made has been

increased, but there has been little change in the method.

Local Developments of an Electric Cen-
tral Station '

By W. S. Barstow.

The time has been rapidly approaching when the pub-
lic, realizing the enormous value of electricity as a com-
modity, is no longer willing that the few should enjoy
its benefits, but demands that it be placed within the

reach of the many on the same basis as the necessities

came necessary, as a matter of future business interest,

as well as of public policy, to extend its operations into

less profitable districts. This called for increased invest-

ment which would not at once pay its interest charge,

and in order that the new business might not prove a

burden on its receipts it became necessary to force the

business along the lines already laid by providing addi-

tional uses for its manufactured product.

Thus it was that six months after the starting of the

first district station the company began the development
of the low-tension arc lamp. In the fall of iSgo, although

all low-tension arc lamps up to this time had been a com-
mercial failure in the United States, and one of the

greatest high-tension lamp experts had stated that they

would never be a success, the Edison company of Brook-
lyn prevailed upon the Universal Arc Lamp company
and the Electric Construction & Supply company to fur-

nish 50 sample lamps, promising that, should either be

able to develop a successful lamp, an order for 500 would
be forthcoming. The failure of the Universal arc lamp
and the success of the Ward lamp are well known, and
the popularity of the low-tension meter arc lamp can be

best seen by the following table of connections of 1,200

candle power low-tension lamps to the system of the

Brooklyn Edison company:
First year 590
Second vear 908
Third year 1.778

Fourth year 2,600

Fifth year 3.800

Having launched its low-tension arc lamp project, the

company began to look to an extension of business into

new territory. The fact that the gross receipts of the

ccftnpany during the first three months of operation

hardly equaled its operating expenses somewhat damp-
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FIF. 5. MANUFACTURE OF POTASH BY ELECTROLYSIS.

—

SWITCHBOAD in TRANSFORMER ROOM.

in thickness. The switchboard of the transformer room

is illustrated in Fig. 5.

The possibility of producing chlorates by electrolysis

was first demonstrated by M.Kolbeof Germany, but

John T. Sprague of Birmingham, England, also noticed

the fact about the same lime, and refers to it in his book.

It is significant of the future of Niagara Falls as a man-
ufacturing place, as a result of its supply of electricity,

that the establishment of this plant and others of simi-

lar nature well supports the prophecy of M, Lunge, pro-

fessor in the Ecole Polytechnique at Zurich, Switzer-

land, who has expressed his faith in the future of those

FIG. 4. MANUFACTURE OF POTASH BY

of life. Unwilling to wait for the fulfillment of the

prophecies of the manufacturer as to a reduc-

tion in price, the public turns to its legal advisers,

thinking itself entitled to some reward for the franchise

which it has granted. With the beginning of legislation

begin the worries of the manufacturers, for in many
cases legislation, fraught as it is with politics, kills in-

dustries in its endeavor to sustain its own popularity.

The time has already passed when new and improved
machinery alone will accomplish a reduction in the cost,

and it remains to the central station manager to study

and plan many economies which can be brought about
only through peculiar conditions of localities. As a doctor

diagnoses a case before prescribing a remedy, so the cen-
tral station man must study the effects of locality upon
the cost of production. As the cost per unit of the prod-
uct manufactured depends upon the quantity of gross

business, as well as upon the generating economies in

the cost of a single unit, it is necessary to take every ad-

vantage, not only of improved methods of operation, but
also of new devices for utilizing the product. Every
company supplying current has its own peculiar condi-

tions and surroundings, so that great care must be taken

that what proves beneficial to one will not result in dis-

aster to the other.

Among the many eastern American cities there are

perhaps few places where the effects of surroundings
are so strongly felt as in Brooklyn, N. Y.. where the

scattered centers of population, caused by the enrolling

into one city of numerous small adjacent towns which
have not yet had sufficient time to amalgamate in their

business interests, offer problems of distribution uncom-
mon to many localities.

The Edison Electric Illuminating company of Brook-
lyn started in 1889 with a well constructed modern station

and 6,000 lO-candle powerlamps connected. With its only

plant located in the heart of the city proper its progress

was natural and success was rapidly attained, but after

the cream of the business had been secured it still be-

I. From Caxsn-f's Masnzine.

ELECTROLYSIS.—THE TRANSFORMER ROOM.

ened the enthusiasm of the stockholders as regards the

building of additional stations. With a view therefore

of "pioneering." underground tie line systems were de-

vised, and two feeders, each 10,000 feet in length, were
laid to new distributing centers. At the terminals of

these were placed central station svvichboards from which
extended the Edison underground system of feeders and
mains. The value of this method of entering a new dis-

trict and supplying it with current from the parent sta-

tion until it had developed sufficiently to support a sep-

arate station can be seen by the following result, com-
piled at the end of the first year's operation.

The cost of current per unit supplied to the new dis-

trict was, during the first year, only 30 per cent, of what
it would have been had the same current been supplied

by a separate station, necessarily operating at low effi-

ciency. In other words, the cost of current generated at

the parent station, plus the loss in transmission and in-

terest and depreciation on line, was 30 per cent, of what
the current would have cost at a 24-hour separate sta-

tion at the distributing end of the tie line. The differ-

ence in cost showed a profit from the very start of the

new district.

This system was successful in enabling the company
to start in new territories without loss to its net receipts.

These districts have since that time increased in size, so

as to financially warrant their being supplied from sep-

arate stations. In this way the commercial business of

the company has been rapidly developed throughout the

city of Brooklyn.

Up to 1892 attention had been paid only to the com-
mercial side of the business, for all city lighting was be-

ing undertaken by a high-tension arc company. When,
however, the latter announced its intention of entering

the commercial field it was most natural that the Edison
company should decide to try its fortune in city lighting.

With no completely developed practical system of low-

tension lighting suited to the conditions of the high-ten-

sion specifications, it, nevertheless, in 1S93, tendered a

bid for all the street lights along the lines of its under-
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ground Edison mains. Everything was done to prevent
the company from securing the contract, but low price

and business-like methods prevailed and the contract was
awarded, all lamps to be erected and burning in 60 days.

In this time were developed, designed and put into actual

commercial ©peration 600 low- tension street lights.

With a view of holding the contract in years to come,
every economy was carefully studied. and although sev-

eral details in construction have been modified, yet the

original system, as developed in 1892, is in operation to-

day.
One of the first problems to suggest itself was the

turning on and oft' of lamps which were in connection

with continuous supplied mains. The very large ex-

pense incurred by providing attendants for this purpose

can be seen at once. The lamps averaged 500 feet apart

and as a 2Q-minute interval was allowed between the

lighting or extinguishing of the first and last lamps it

was impossible for one attendant, walking i!i miles in

that time, to control more than 15 lamps. This meant
the employment of 40 men to simply attend to the con-

trolling of the lamps. This would mean an expense, at

$4 per man, or S160 per week, or 58,320 per year for the

lighting and octtnguishing. la order to reduce as much
as possible this great expense a clock switch was hastily

devised for the purpose, at a total first cost of $3,600

and a total maintenance and repair cost of S2.S00 an-

nually, and this switch is still in successful operation,

completely controlling at present more that 800 street

lamps at a saving of about 55,000 annually.

The successful installation of a low-tension street-

lightmg system and its ornamental character and good

ser\-ice soon gave the Edison company the opportunity

of purchasing the entire stock of its competitor in street

lighting, the Citizens' company, with its valuable over-

head franchise. After all final arrangements of owner-

ship were completed and the efficiency of the new high

tension system was increased by remodeling the Citi-

zens' stations, it was decided to extend the usefulness of

the overhead franchise by the installation of an alter-

nating current system which should "pioneer" in those

districts beyond the rea-.h of the present Edison under-

ground mains and tie line systems, and thus prepare

the way for additional low-tension stations.

Appreciating the great advance that was being made
in alternating distribution, it was necessary not only to

adopt the very best system for the purpose in view but

also to so modify the system that it would fulfill all the

requirements of local conditions. If the system was to

prepare the way for an Edison three-wire low-tension

underground system, it must conform to it as much as

possible from the start, so as to reduce the loss in in-

vestment when the change was made. Therefore, a

careful study was made of single, two and three-phase,

and monocyclic systems, and the two-phase system was

adopted as being most similar to the Edison three-wire

system in mechanical details.

In this system all feeders are four-wire and are con-

structed overhead. The mains in the city are under-

ground Edison three-wire mains, a large manhole taking

the place of the feeder junction box. In this manhole

are placed two large transformers for not less than 300

lights each. Thus, a complete secondary three-wire

distribution system is formed and to it are connected

regular Edison three-wire services and three-wire sys-

tem of house wiring. Mechanical meters are used and

the entire secondary system is modeled and constructed

similar in every respect to the Edison three-wire under-

ground system. In fact, the entire network of mains

can be disconnected from the high-tension distributing

were extended to these popular resorts and many profit-

able contracts were made. This load will equalize the

work of the steam plants of the Edison company in such
a way that high steam economy in the stations is main-
tained throughout the year. Thus, under one roof and
connected to the same boiler plant, on different engines,

operate the low-tension Edison city and the alternating

suburban resort systems, whose combined outputs so

vary during the year that they counterbalance one an-

other.

In order to effectually reduce to a minimum the cost

FIG. 2. THER.\PEUTIC EFFECTS OF HIGH FREQUENCY
CURRENTS.

per unit in a generating station, it is necessary to in-

crease the number of units output so as to lessen as

much as possible their share of fixed charges, and also

to reduce the cose per unit manufactured by station and
distribution economies. The city low-tension lighting

system, by making the mimimum load of the station

equal to its smallest unit at full load, has made it possi-

ble to operate the plants at a high point of efficiency as

regards coal and labor costs. With the latest and most
reliable machinery in operation the cost of repairs has
been maintained at a low figure, the sum of S450 per
month representing the entire cost of all steam plant

repairs to three stations aggregating 8, 000 horse power
operating at a maximum. The repairs to the electrical

plant in the same stations average $150. All detailed

accounts of operation of the company are "per kilowatt

hour," so that any fluctuation in the cost of the different

items o'f manufacture, distribution or general expenses'

can be seen at the end of each week and investigation

made at once. While the company has, year by year,

increased its efficiency in cost of product, it has not

neglected the customer. At the beginning of the pres-

ent year a general reduction was made in the price of

current which affected to a marked degree the custom-
ers of the company. The schedule of discounts is based
upon the meter readings, on hours burning per 16 candle

power lamp per month, and also considers the size of

the installation. In this way the company is protected

in the case of poor customers, the small but good cus-

tomers are satisfied, and large customers are shown the

advantage of good central station service.

Thus the company, by good service, a voluntary reduc-

tion in cost and price of product, and its business policy

for reaching out for new business, has been able to pre-

serve the good will of the public, the keynote of the

success of all corporations.

Therapeutic Effects of High Frequency
Currents.

At a recent session of the French Academy of

Sciences, M. d'Arsonval' remarked that high frequency

currents acted powerfully in augmenting organic com-

THERAPEUTIC EFFECTS OF HIGH FREQUENCY CURRENTS.

alternating feeder, and connected with a three-wire low-

tension feeder with no knowledge whatever to incan-

descent customers. Such an arrangement enables the

company to install permanent underground distributmg

mains which, at a later day, can be at once connected

-to a standard Edison low-tension system, and the high-

tension feeder supplying them can be extended mto

new territory beyond.
Brooklyn, unlike many neighboring cities, has numer-

ous small summer resorts whose period of active life

lasts about four months, and these months represent

the lowest output of the large Edison system. In order

to secure the benefit of this class of business, at the be-

ginning of the present year feeders eight miles in length

sphygmomanometer, and every precaution was taken to

give the observations their fullest value and precision.

The arrangements included a Ruhmkorff coil fed by
accumulators. The interrupter presented serious ob-

jections, as the current which passed at this connection

soldered the hammer to the anvil and thus established a

short-circuit, at the same time deteriorating the coils as

well as the accumulators, unless closely and constantly

watched. To overcome this fault the following disposi-

tion was made which is shown in the accompanying

illustrations. The anvil is made to rotate by means of a

small motor (Fig. 1), so that soldering of the contact is

impossible. This motor is run by a derived current from

the accummulators. The bobbin charges the condens-

ers connected in cascade, contained in the box 2 at the

right of the coil /. The high frequency current is car-

ried to the solenoid as usual. Its intensity is regulated

by the number of turns in use, and this intensity is

measured by a theamic galvanometer, especially con-

structed, in which the expansion of a wire governs the

needle movement. With the apparatus described it is

possible to use currents of which the intensity is in ex-

cess of 500 milliamperes.

Three methods of applying this energy are mentioned:

First, passing the current from the solenoid direct to

that portion of the system to be acted upon; second, in-

closing the subject in a solenoid without contact, and

subjecting him to an induced current: third, the patient

becomes one of the armatures of a condenser static-

ally charged by a solenoid, as shown in Fig. 2. In the

first method the current traverses the entire system

from feet to hands. One pole of the solenoid is con-

nected to a vessel of water into which the two feet are

placed, and the second pole is brought to two handles

which are grasped by the subject. The current varies

from 350 to 450 milliamperes. The durations of appli-

cation made daily were at first 10 minutes, and were

successively reduced to five or three minutes, according

to the susceptibility of the subject. This application

has no unpleasant effect on the patients, so far as sensi-

bility is concerned, and therefore is submitted to with-

out repugnance.

M. d'Arsonval concludes: "Whether this new path

in therapeutics is full of promise, I would say to all phy-

sicians must be proven by clinical experiment. I have

shown experimentally that high frequency is a powerful

modifier of animal organism; there rests, for the present,

my role of physiologist.

"One word theoretically. How is it that these cur-

rents, possessed of such power, do not affect the sensibil-

ity of the subject? We are told it is because of their

superficial localization. I have shown by superabun-

dant proof of physiological character that these currents,

on the contrary, penetrate deeply. Philosophers have

not reflected that their explanation is only applicable to

good conductors, metals, etc. In the case of a conduc-

tor like a human body, of one hundred times less

capacity than that of salt water, these same formulas

show that a general distribution of current should

spread through the system. I have shown by experi-

ment that in a cylindrical vase of salt water the den-

sity of the current does not vary one per cent, between

the center and outer edge.

"The true explanation of the innocuous character of

these currents, as I have repeatedly affirmed, has yet to

be given."

bustion, and having demonstrated this -he had thought

that this particular action of electrical energy might be

useful in one class of maladies which Professor Bouch-

ard designates as ;««/««'?Vs/«r ralenlissemeni dc la

imtrilion. such ascertain forms of diabetes, gout, rheu-

matism and obesity.

He consequently instituted at the commencement of

the year a series of clinical researches upon this subject.

The results obtained up to the present time have fully

met his expectations. In cases mentioned the varia-

tions of temperature were measured twice daily with a

Possible Competition to Bell Long-dis-
tance Lines.

The following was printed as a special dispatch to the

Chicago Record irom South iJend, Ind., under date of

September ist:

A meeting of representatives of telephone lines com-
peting with the Bell company in Michigan, Ohio, In-

diana and Illinois was held here to-day to take steps

looking to the consolidation of telephone interests rep-

resenting 4,000 miles of toll lines, including Chicago,
Detroit, Cleveland, Toledo, Grand Rapids and other

cities. The consolidation is expected to take in Wiscon-
sin also and other states. A committee was appointed
to formulate plans which will be considered at a meetiag
here September gth. The consolidation of toll lines

will require the construction of connecting lines.

It is difficult to obtain confirmatory information in

Chicago, and the correspondent appears to have exag-

gerated the extent of the anti-Bell toll lines. Still, the

meeting may be the nucleus of a movement by which

the competing companies may enter into an agreement

to render a service similar to that furnished by the Bell

long-distance lines.

Electric lights will soon be introduced in the city of

Oaxaca, Mexico.



124 WESTERN ELECTRICIAN. September 12, 1896

Electricity at Neuchatel, Switzerland.

The canton of Neuchatel has only one stream of con-

sequence, the Reuse, which discharges a mean quantity

of 1,500 liters per second. Rising in the Travers

valley at Saint Sulpice, it flows along the bed of a prime-

val lake and falls eventually into the present lake of

Neuchatel, in its race of 30 miles having descended

about 4,500 feet.

The river is forced to contribute of its power along

the route in many places— the communes of the Trav-

ers having a fall of 17 meters, Chaux-de-Fonds one of

52}i. while three other communes hold it under contri-

bution for electric lighting and power. In fact, the

river i_s so much divided and frittered away that hardly

more than the half of the stream is available.

Neuchatel has the last chance, and has availed itself

of a fall which develops a triphase current of about

revolutions; the action of the water, both radial and in-

terior, is equalized by entering from diametrically oppo-

site points. Each water-wheel has wings weighing

1,500 kilogrammes. The alternators are connected

directly by means of elastic plates of compressed rubber.

The exterior appearance of the triphase and mono-

phase alternators is the same. Only the winding and

coupling of the coils differ. Each bobbin has 60 turns

of wire (3.5 mm.) giving a length of 87 meters. As

Marble is the material used for the switchboard,

which has two main divisions, the panels of which are

coraraoE to all the machines, which permits of the great-

est latitude of change in case of accident or necessity.

The self-induction effect in case of a rupture of an ex-

citer coil puts the coil automatically on with a resistance

sufficiently high to annul the evil effects of the induction

spark. The board has all the customary appliances.

The lightning arresters are placed at the rear and are

FIG. I. ELECTRICITY AT NEUCHATEL, SWITZERLAND.

—

TRANSVERSE SECTION OF GENERATING STATION.

3,900 volts for power and a monophase current of 4,050

volts, entirely independent of the former, for illuminat-

ing purposes. The advantage of thus separating the two

services is shown by the more assured uniformity of

illumination. Moreover, the topography of the town,

which is 3|j kilometers long and only 500 meters wide,

renders the alternating system much more economical

than a direct current system.

The dam in the river is entirely of granite, and raises

the level of the stream about one meter. An overflow

is provided to allow for emergencies. The raceway

takes the form of a tunnel 1,600 meters in length, which

follows the windings otthe river, but does not mar the pict-

uresque scenery, in as much as it is wholly underground.

The power house of Clees, shown in transverse section

FIG. 3. ELECTRICITY AT NEUCHATEL, SWITZERLAND.—DYNAMO ROOM IN GENERATING STATION.

each develops -*5^"'-==22 volts, the length of wire per

volt is 2^^=0.40 meter, at a speed of 330 revolutions,

or 29.7 meters per second. This induction represents a

mean magnetism of 8,400 units.

The field is of the single-core type, having 18 poles

in the monophase and 12 in the triphase dynamos.

FIG. 2, ELECTRICITY AT NEUCHATEL, SWl

in Fig. I and in general perspective in Fig. 2, comprises

on the ground floor a room 37.2 meters long, nine meters

wide and 7.3 meters in height. In this there are places

for nine turbines, although, as shown in Fig. 3, there

are at present only five in operation, with a capacity of

300 horse power each— one being a reserve—and the

machines are arranged to transmit ^00 kilowatts of power

and the same for illumination.

The turbines have horizontal axes, and make 320

TZERLAND.—POWER HOUSE AND PIPE LINE.

There are thus 50 alternations per second for the first

and 33 for the second. The central bobbin has 526

turns of wire of 4.5 millimeters diameter, and the maxi-

mum current varies from 14 to 18 amperes at about 65

volts. The energy expended in the field is hardly one-

half of one per cent, of the energy furnished at full

load. The alternator in the center of the dynamo room

ischangeable so as to give either a monophase or triphase

current at will by means of a traveling bridge.

capable of carrying off a heavy charge, and will ex-

tinguish an arc of 350 millimeters. Each has an inde-

pendent ground in the bed of the ri\'er.

Porcelain disks are placed under the dynamos, which

are further insulated by rubber from the shafts of the tur-

bines. Ordinarily this insulation is bridged over by ground

connection to the base of the dynamo. The insulation

of the dynamo is only necessary in storms, and is at

other times a great inconvenience. At the foot of each

machine a plug disconnector permits workmen and

others to throw out the machine entirely when neces-

sary for the purpose of cleaning, repairs, etc. When
the transformers or dynamos are insulated from the

earth the frame accumulates a static charge sufficient to

give a one-half millimeter spark. A telephone line

which runs on the same poles with the primary shows

sparks of as high as 1,200 volts tension. From the

dynamos to the distribution tower the primary lines

have a length of about gVi kilometers. The monophase

line has ig strands of 2.5 millimeters wire each, soldered

together, having a resistance at the freezing point of 3.2

ohms. The triphase line is made of three wires of

seven millimeters diameter each, having a resistance of

7.75 ohms. The posts of the aerial line are from 10 to

15 meters in height, and from 35 to 42 meters apart.

Before reaching the village there are three derivations

—one of five wires to Serrieres. a second through the

Scyon tunnel, whence one system of lines passes on

toward the lake, while a second rises vertically through

a well created for the purpose, surmounted by an iron

tower, from which the lines are carried aerially to a

second tower containing transformers; a third deriva-

tion crosses a valley and feeds a transformer at the foot

of the chateau.

These lines are now brought to a center of distribu-

tion, where there is a second marble board with all mod-

ern appliances. From this switchboard the lines are all

subterranean. Ground lines from all lightning arresters

are carried to the water supply tunnels of the village.

From the distribution tower there are five monophase

cables. These are concentric and surrounded by an

iron protection of one millimeter thickness. Two tri-

phase cables furnish current for the upper and lower

portions of the village. These cables have three strands

each, insulated and parallel, and protected by iron ar-

mor. In the concentric cables the exterior conductor is

nearly at the potential of the earth, and the interior has

all the tension. In the triphase conductors thedistribu-

tion of potential is equal in each of the three. These
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last have no inductive influence on telephone lines m
the vicinity where the latter have ground return systems,

while the monophase current is felt by them as soon as

set in operation. The aerial line and the cable appear

to act like two condensers, of unequal capacity, con-

nected in derivation, and the earth, acting as an equal-

izer, naturally utilizes the telephone line as a medium
of transmission.

The total length of the six monophase lines is 5,476

meters, and of the six triphase lines 3,484 meters—a to-

tal of S, 960 meters. There are 22 stations, consuming 346

kilowatts. The secondary current, except in two instances,

is furnished at the potential of 120 volts. In one excep-

tion the voltage is but 85, and in the other it rises to 2S0.

There are 15 towers in the secondary system of wir-

ing, two of which connect with subterranean seconda-

ries, and the others with aerial secondaries. One
of these is constructed of masonry and made to

appear part of the chateau. One of the stations,

with a 46 kilowatt transformer, is temporarily placed

in the chamber of a granary (Fig. 4), but this is to

be changed because of the possible danger of the lo-

cation. As a precautionary measure all of the secondary

circuits at the transformers are grounded on one side.

A guaranteed efficiency table of the transformers gives

for seven kilowatts 95 per cent.; for 10, 95.5; for 16 and

23, 96 per cent. Fig. 5 shows the interior of a wiring

FIG. 5. ELECTRICITY AT NEUCHATEL, SWITZERLAND.^

—

STREET TOWER, SHOWING ARRANGEMENT
OF TRANSFORMERS.

tower with monophase and triphase transformers. In

the streets and passages the underground system of wir-

ing is followed, but in the suburbs the post is conspicu-

ous, and the lines are aerial.

The line of the railway is lighted by eight 13 ampere

lamps in series of three and two, on a 120 volt circuit.

The avenue du Premier-Mars has 12 handsome posts,

perfectly aligned as to position and altitude, each sup-

porting an arc lamp of 12 amperes, which will be

changed for lamps of 20 amperes, it having been satis-

factorily shown that the present lamps furnish but 500

candle power illumination. In Fig. 6 is shown a Neu-

cbatel transformer tower surmounted by arc an lamp.

Incandescent lamps are distributed throughout the vil-

lage of 32, 50, 100, 200 and 300 candle power. Three

hundred incandescent lamps have thrown 650 gas lamps

out of service.

Motors of two horse power or less are placed on mon-

ophase circuits, but larger machines are installed with

proper transformers on the triphase system. One of

these is installed in one of the street towers.

The Saint Blaise street railway will be electrically

equipped before the close of the year with 550 volt

continuous current transformers, and do away with the

present means of transportation. These transformers,

by means of peculiar commutating devices (Fig. 7), are

capable of receiving alternate monophase, biphase or

triphase currents and delivering continuous current, or

vice versa. This form of apparatus is in successful

use at Rouen, Geneva and elpewhere.

The tariff of charges appears at first glance slightly

complicated, but the system employed has proven very

satisfactory to all. The first 125 hours, multiplied by

the number of candles of the installation, forms the

basis for the minimum charge at 24 centimes per candle

hour. The next 125 hours costing 20 centimes the 250

subsequent and all after, 15 centimes per candle hour.

For power the prices are shown in the following table,

3,300 hours being considered one year:

Horse Power. Tarift per horse power year.

iV 400 francs

K 350
1 300
5. 248

10 220
20 igr

30 174
40 164

An extra charge of 20 per cent, is made for days of

23 hours. Small motors—two horse power or less

—

FIG. 4. ELECTRICITY AT NEUCHATEL. SWITZERLAND.
SECONDARY STATION IN GRANARY,

pay. when connected on monophase lines, 10 per cent,

if run for 10 hours daily, and are permitted a rebate of

40 per cent, when run only in the daylight. Still an-

other rate is made where customers use meters.

There are now' about 4.000 lamps in service, includ-

ing those of the municipality, and the number is rapidly

increasing.

The total cost of the enterprise is upwards of 1,600,-

000 francs for the "1,200 horse power absorbed by the

turbines, or 1,330 francs per horse power. Calculating

on the present basis of consumption, the efficiency of

the installation, which finds market for 823 horse power,

will be 62 V2 per cent. The cost of the power thus sold

is shown by the cost of the plant—1,600,000 francs

—

divided by the horse power sold, 823, or 1,944 francs.

But in Switzerland the general good of the greatest

number overbalances other considerations, and it is

only in the prospective desirability of the plant that the

little town of Neuchatel, of 17,000 inhabitants, is satis-

fied with its investment. The illustrations are from

L'Ericrgie Etectrique.

The Telegraph in the Drama.
No less an authority than William Winter dwells en-

thusiastically on the dramatic climax made possible by

the click of a telegraph instrument in a tense stage situa-

tion. The revival of Boucicault's fine play "The Long

FIG. 7. ELECTRICITY AT NEUCHATEL. SWITZERLAND.
ROTARY TRANSFORMER. "":

Strike" makes apropos the following extract from the

chapter on "Stage Art'" in Winter's "Life of Joseph Jef-

ferson:"

.In Boucicault's play of "The Long Strike"—which
was based on a novel by Mrs. Gaskell—there is a remark-
ably felicitous illustration of the dramatic principle. A
benevolent but crusty old bachelor lawyer, Mr. Money-
penny—beautifully acted by James H. Stoddart—is dis-

turbed at his evening fireside by the visitation of a poor
girl, who has been waiting at his door for some hours, in

the cold, who seems very wretched, and who will not

go away. For a brief time he is resolute, and he will not

allow her to come in. But he cannot compose himself,

and. after much grumbling, he permits her approach.
The girl is in great trouble. Her sweetheart is accused

of murder. He is innocent. The testimony of one man,
and that only, can save his life. The man is a sailor, on
board of a ship that has just sailed from Liverpool. If that

sailor can be recalled, the girl's lover can be vindicated

and rescued. The old lawyer becomes iuierested.

There is, he explains, one chance. The telegraph from

Liverpool may stop that ship at the mouth of^ the Mersey.
That chance shall be taken. The scene changes to the
office of the telegraph. The old man and the girl enter,
among others, and the lawyer offers his dispatch. The
clerk declines it. The station at "the Heads," he de-
clares, has long been closed for the night. The dispatch
of a message would be useless. The lawyer pleads. The
operator, at first impatient, then more considerate, finally
assents to his request. He will signal the seaside sta-
tion. This he proceeds to do. There is no response.
The office is about to close. All the people are gone, ex-
cept the operator, the lawyer and the girl. There is a
moment of dead and despairing silence. In that moment,
suddenly—vibrating through the stillness with a quick,
sharp, decisive sound that makes every heart leap with
joy—comes the click of the telegraph answering from the
coast. The operator is, by chance, still there; the mes-
sage can be sent, and the ship can be stopped. What
follows is, of course, happiness. No other effect in any
of Boucicault's plays is commensurate with that of the
telegraph, and it would be hard to find any other effect
so dramatic in any modern play. It applies to domestic

FIG. 6. ELECTRICITY AT NEUCHATEL, SWITZERLAND.

—

TRANSFORMER TOWER SURMOUNTED BY STREET LAMP.

drama the principle so superbly denoted by Shakespeare
in the knocking at the gate in "Macbeth."

Technical Education in Chicago.
The year book of the Armour Institute of Technology

is an exceedingly valuable document to all who are in-

terested in technical education, and it gives a compre-

hensive idea of the work in this line that is being done

in Chicago. The school year begins September 17th,

when the registration of pupils will take place.

The department of electrical engineering, which under

the direction of Prof. W, M. Stine has assumed a com-
manding position, is one of the most important features

of the Institute. It is announced that "the liberal

equipment of the department has been planned with a

view of extending the laboratory and lecture instruction

over the entire course of four years. Such a course is

now offered for the first time in any technical institution,

to impart a greater familiarity with the theoretical prin-

ciples of electricity and magnetism and to secure a

greater breidth oE laboratory practice." Special atten-

tion has been given to the equipment of the electrical

laboratory, and that department is said to be one of the

most complete in the world.

The advancement that has been made in every, de-

partment is highly creditable to the gentlemen en-

trusted with the management.
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The Western Electrician's first special electric light

convention number (dated May 9th) contained 7.576stitjare inches

of advertising. For the same week the "Electrical World" con-

tained 7.326, the "Electrical Engineer" 3.687 and the "Electrical

Review" 3,375 square inches of advertising.

The Western Electrician's advertising, therefore, ex-

ceeded that of the "Electrical World" by 250 inches, that of the

"Engineer" by 3,889 inches and that of the "Review" by

4,201 inches. It exceeded the combined advertising of the

"Review" and "Engineer" by 5 | 4 inches.

Intelligent consideration of existing conditions is

absolutely essential to the successful promotion and de-

velopment of central station lighting enterprises. This

is clearly and conclusively demonstrated in the record

of the Brooklyn Edison company, and we believe the

same story is recorded in the history of every profitable

central station in this country to-day. Mr. Barstow

should be well acquainted with the record of the Brook-

lyn enterprise, and his observations upon the policy of

the company are worthy of consideration. Central sta-

tion men will recognize at once the value of the sugges-

tions of one who has had such valuable experience.

The manufacture of chlorate of potash by electrolysis

at Niagara I''al)s marks the establishment of a new in-

dustry in this country which promises to be of consider-

able importance. This is the first plant of the kind in

the United States, and as it is also the first in which

the Blumenberg electrical process is used, the equip-

ment and operation of the factory will be closely studied

by those interested in the problem, The details of con-

struction and equipment of the Niagara factory are

presented in Mr. Dunlap's contribution, which forms a

leading feature of this issue. A description of the

Blumenberg process and valuable dnformation relat-

ing to the general industry are also given. It is said

that 5.000,000 pounds of this product is consumed

annually in this country and that the supply has here-

tofore come from England, France, Germany and

Switzerland. It is believed that the cheap power of

Niagara and the improvements in methods introduced

there will give the American company considerable ad-

vantage over its foreign competitors, and this fact en-

courages the hope that not only the trade of the United

States will be controlled by the new enterprise, but that

it will secure considerable foreign business. Very few

people who -are not closely identified with the industry

have a comprehensive idea of the numerous uses to

which this product is put or the growing demand for it

in the arts. It has already developed into an industry

of considerable magnitude and new applications are

constantly being found. Yet there has been compara-

tively little advancement made in the treatment of the

subject abroad.

In his admirable speech at the Indianapolis conven-

tion last week, Colonel Fellows alluded to the attitude of

Candidate Bryan and the declaration of the Chicago

platform upon the question of governmental control of the

railroads and telegraphs of the country, to which the

Western Electrician has already directed attention:

They demand that the government shall take control

of railroad lines and operate them by their own agents:
that they shall do the same with telegraph lines. We
ask Mr. Bryan if he adopts that doctrine of his populis-
tic friends, pure paternalism, a government to take con-
trol of these great agencies of transportation and these
lines which transmit the thoughts of men throughout the

world and control them by their own agents, their polit-

ical stipendiaries to be changed with changing parties,

and put all this vast machinery of the commerce of the
world in the keeping and clamor of parties and to the

disposition of factions incur land. Does Mr. Bryan ap-
prove that?

Yes; Mr. Bryan appro\'es these declarations and he

has publicly advocated the enactment of laws based upon

these principles. His record proves this conclusively.

The June number of the Nebraska Literary Magazmc
contains an article from his pen in which he says: "I beg

to suggest a few changes which, in ray judgment, might

be made with advantage to the people," and among
them are provisions for the postal telegraph and munici-

pal ownership of lighting plants. The Democratic can-

didate seems to be opposed to established enterprises of

all kinds. His whole theory of government is based

upon socialistic principles, but his advocacy of these

doctrines loses force by reason of his apparent unfamil-

iarity with many of the subjects he attempts to discuss.

It is very evident that the shrewd Japs desire western

ideas, patterns and money rather than western goods.

This is particularly true when reference is made to the

United States, which buys six times as much from Japan

as it sells to that country. In dynamo-electric machinery

this country supplies about 22 per cent, of the imports

into the land of the mikado. This proportion should be

much larger, but the result is probably traceable to two

causes—the price of American electrical machinery and

the lethargy of American manufacturers in the face of

keen European competition in Japan. However, we may
partially console ourselves with the reflection that the

Japanese, in their intense ambition to build themselves

up as a nation, are striving more and more to meet their

electrical requirements in manufacture at home with the

aid of European and American engineers; and that thus

the prospects are that Japan will be a diminishing, rather

than an increasing, buyer of electrical machinery. In

electrical instruments of precision, however, it would

seem that there must be a market in Japan for foreigners

for some time to come.

The official figures are forwarded to the State Depart-

ment by the United States consul at Nagasaki in a re-

port on "The Exports and Imports of Japan for the Year

1895." The total value of exports from Japan is S6S,-

093,662,80, The total value of imports into Japan is

$65,922,895.02, in which amount is included dynamos

and parts of dynamos valued at $158,618.31 and tele-

graphic paraphernalia valued at ^957,059.54, a total of

51.125,677.85 for electrical goods. The total value of

Japanese exports to the United States for the same pe-

riod is $27,554,764.60, while the value of imports into

Japan from the United States is but $4,730,443.88, the

latter figure including dynamos and parts of dynamos to

the value of $35,61 1 .40.

that George S. Strong is contributing largely to the fund

of misinformation upon the subject of "The Future of

Power Development," upon which he has written a re-

markable paper. This article is reprinted on another

page this week and it presents a curious conglomeration

of fact and fancy. The writer condemns the tendency

to indulge in sensational statements and exaggerations

of all kinds, and so exact is he in the opening paragraph

that one would be justified in expecting the rest of the

paper to be an example of precision and accuracy. But
disappointment awaits the careful reader. Mr. Strong

is a partisan of pronounced views and he freely resorts

to the practices which he condemns in others. His sta-

tistics are not always reliable and his conclusions are

sometimes erroneous in important particulars. At times

he gives full play to his imagination, with resultslike this:

The one great advantage claimed for the electric loco
motive over the steam locomotive was an even pull on
the draw-bar. and an even pressure on the rail, but
recent improvements in the locomotive have obviated
this difficulty, and afford the possibility of a perfectly
even pressure on the rail, and a perfectly even pull on
the draw-bar, and a boiler so constructed as to burn all

of the gases and do away with all the smoke and cinders,
so that it would be as pleasant to ride behind such a
locomotive as it would be behind an electric locomotive.

Further particulars concerning this remarkable engine

are in demand. It is feared, however, that it exists

only in the imagination of the writer, as does also the

new gas engine for street railway work to which Mr.

Strong briefly alludes:

For street car work, compressed gas with the gas en-
gine makes it possible to run a car 750 miles with one
charge and at a cost of less than one-third what it now
costs to run the same car by electric motor, or one-
third what it is likely to cost for the compressed air motor.

This is indeed "important if true, "and Mr. Strong

should lose no time in furnishing complete details. At

the same time it might be well for him to collect some
corroborative evidence.

The paper is a fair specimen of its class, and it fur-

nishes as strong an argument against the use of elec-

tricity as a majority of the documents of this kind that

the public is asked to accept as fair statements of the case.

FoK one who would set up as an authority and a

teacher and avowedly undertake the correction of mis-

taken impressions in the public mind, it must be admitted

Mention was made last week that proposals had been
asked by the city council at Madison, Wis., for an elec-

tric lighting plant. This project was under considera-

tion several months ago, but nothing was done at the time,

and it was believed the plan had been discarded. Now,
however, the scheme is revived, and it is said that

promises have been secured from several aldermen to

carry the project through. An examination of the condi-

tions that prevail in Madison illustrates the short-sighted

policy of the men favorable to the new undertaking.

The existing plant in Madison is owned by an eastern

syndicate, and is known as the Madison Gas & Electric

company; The present owners assumed control of the

property last April, and immediately reduced the price

of gas one-sixth for fuel purposes and one-eighth for

illuminating purposes. They are selling electric current

as low as 10 cents per i.ooo watts, in spite of the fact

that they pay Si. 50 a ton more for coal than is paid at

Milwaukee or Chicago; in other words, their general

service is being given the citizens of Madison at a very

low figure, and they cannot recover for some time from
the heavy reductions made in the price of gas last

spring. The company believes in a liberal manage-
ment of its affairs, and claims that -it will make still

further reductions in the price to consumers whenever
this is possible- The city uses about 100 commercial
arc lamps, all but a few of which run until midnight,

and the company is being paid S75 per lamp per year

for this service. A few lights run all night, and for these

lamps the city pays S114 per year. No overtures have
been made the company to have it supply city lighting

on a contract, and the whole idea seems to be to build a

city plant, whether the taxpayers get cheaper lights or

not. The local company believes that in view of the

liberal policy it has adopted, some appreciation should

be shown by the city authorities, and that the citizens

should manifest some consideration for the concessions

already made. It is contented, too, that should the com-
pany lose the city's business, it would probably be less

harmful to the company than it would to the citizens

and the city of Madison, as, it would prevent any further

reductions in the price of the service of the company to

its consumers. If the city council reallyjdesires to serve

the taxpayers it should ask for bids for street lighting,

the same as is done in other communities. Then if it

can be proven that a municipal plant can be operated

more economically and more advantageously for the tax-

payers than the lights can be obtained under contract, it

will be time enough to go ahead with the^city plant,
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Electricity.

The archbishop of Aix (France), recenth- called upon
to pronounce a blessing on a new electric light plant,

delivered an admirable discourse, in which, for want of

a, definition the scientist could not furnish him. he

exalted the mysterious force to a plane above humanity,

and eloquently classed it as one of the prerogatives of

Deity. In part he said:

"What is this we call electricity ? You do not know;
the wisest of men do not know; they call it a mysterious,

invisible, imponderable agent, terrible in its effects, in-

finite in the services which it has alreadv rendered, and

above all in those which it is capable of; electricity, as

yet, has hardly announced its presence among us.

"It is a power which is incalculable, a force of which

we cannot fix the limits: the infinite seems to pertain to

it; it is the lightnings of Heaven subdued to the service

of man: for the lightning is but a formidable electric

discharge, shaking the heavens and the earth, and sur-

passing with one single bolt the noise of all the world's

artillery, as these surpass the cannonade of man's fire-

works.

"God seems to have given to it some of His own
ubiquity and His immensity. It challenges the laws of

distance and of time: it travels over So, 000 leagues per

second, and while I speak words to fill one line it can

make 30 complete tours around the globe.

"It is everywhere, and there is no being which it

does not lurk in; it is in my hand, in my gestures, in

my voice, upon ray tongue, in my entire system, and in

this sheet of paper. It is as the invisible soul of the

material world.

"But when was this electricity created ? It was cre-

ated at the commencement of the centuries, on the first

day of creation, when God pronounced his awful fiat,

'Let there be light," and there was light. Electricity

is also an emanation of the sun, that immense torch

which burns in the firmament at 30,000,000 of leagues

above our heads, with a volume fourteen hundred thou-

sand times that of our world ! These figures are abso-

lutely overwhelming. The mind, my mind, is con-

founded, stupefied.

"Of those who deny mysteries I demand an explana-

tion of your electricity. O God ! Thy works are beauti-

ful and we are right in asking Thy blessing on this place,

on us who are so thankless to Thee. 'Thy works do

glorify Thee,' _

"Centuries ago God asked of an holy man of the

olden time questions of philosophy, of astronomy and

electricity, which our better taught investigators have

not yet been able to answer. I borrow of this divine

questioner, and I say to all the physicists, past, present,

and to come, If you know all, tell me then In qua zna

lux habitat ? You know no more than Job. If you

are all-wise, tell me who has given wings to the rain-

storm, a path to the rolling thunder, who breaks the

shade and spreads the earth with refreshing dew.

Answer ! You know no more than the brave man of

Edom.
"I continue my questions in the name of God. If you

know everything, tell me by what law light is spread,

and how is heat divided and distributed. You know no

more than Job of the intimate nature of the incompre-

hensible mysteries of divine power. You know the ef-

fects better. That is all; the rest remains the secret of

God. Nevertheless, search, search unceasingly; the

world is alive to your investigations. But do not forget

that all science is of God, and that if you forget and

fail to acknowledge the single source, you commit a fatal

error, and become intellectual malefactors.

"And man has appropriated this terrible 'fluid;' he

has imprisoned it in his apparatus; he has made a circle

of wires around the globe; he has placed his wires at the

bottom of the sea, which has thus been tamed to his serv-

ice one time more. He has said to the lightning: 'Be-

hold the road thou shalt follow, thou shalt not deviate

one hundredth of a millimeter; thou shalt go where I

command, and stop when I wish; thou shalt carry my

thoughts to the farthest islands. I will condemn thee to

the most prosaic uses; thou shalt light our streets, our

houses, our shops, our churches; thou shalt serve us for

rapid coursers on our roads and on the seas; and we are

not yet arrived at the limit of the benefits of thy power,

which has no equal in the masterpieces of creation.'

"I stop. The subject is inexhaustible, especially for

one who is not an electrician.

"Before appearing before you, I examined many au-

thorities, and it was with pain that I found that writers on

electricity say not one word of the author of electricity,

Nowhere have I found God's name connected with it in

any form. It is an unpardonable oversight. It is a

shameful omission, and calculated to eliminate the

Deity from his works. We should not forget the cause

while treating of the effect; above all when the cause is

known and indisputable, Not one of those whom I have

read has dared to say, Bencdicitc fulgura Domino."

Development of the Water Power of the
Upper Genesee River.

[Special correspondence of the Westekn Electrician.]

Rochester, N. Y., September 5.—The people of this

city and vicinity are hopeful that Rochester is destined

to be benefitted by a water power development that-

would make it and, in fact, the entire Genesee valley,

one of the liveliest of manufacturing sections in the

United States. So imbued have they become with the

idea that enthusiastic Rochesterians picture a develop-

ment that would in a way rival that at Niagara, but of

course would not be so large.

Last year Rochester made a strong effort to get a bill

through the Legislature providing for the commence-

ment of a great storage dam' at Mt. Morn's, to make a

great water storage reservoir. The failure to secure the

passage of the bill was followed by a temporary discon-

tinuance of the work of promotion. It was thought at

that time that no point on the Genesee river offered

such advantages for the project as the locality at Mt.

Morris, but time has eradicated this notion and it is now
be ieved that the postponement was really for the best,

as it had the effect of inducing the engineers interested

to seek some other plan, and ultimately resulted in the

development of a scheme which, if carried out, will not

only be far superior to the first, but has attracted the

attention of the state engineer and aroused the interest

of other engineers in the state.

This scheme called for the construction of a dam at a

point a short distance above the upper falls at Portage,

and the lines now being run by surveyors embrace the

area of the valley for a distance of about 20 miles and

will form the base of a plane table survey between the

falls and Orarael. In discussing the possibilities of the

project, a Rochester engineer said:

As is well known, the water power obtainable in

Rochester is now under full control by the plants there,

and large numbers of manufactories are compelled to

resort to steam. With the transmission of power by
electricity the immense power at Portage could be car-

ried here at comparatively small expense, and not only
Rochester, but every village lying within a radius of

many miles of this place, could avail itself of it, thereby

becoming independent of the Niagara power or the coal

fields of Pennsylvania.
With this means of development for the smaller towns

tributary to Rochester, the merchants and other busi-

ness men would receive benefits that can hardly be es-

timated. Admitting that some manufacturers might
deem it economy to locate at the nearest possible point

to the original source of power, Rochester, as the com-
mercial and moneyed center of the valley, would ulti-

mately reap untold benefits.

Another feature in connection with the establishment

of the dam at Portage lies in the fact that it is receiving

the advocacy of the state engineer, who has in mind the

development, by the same means, of the power going to

waste in numerous other streams of the state. Among
the New York state rivers which offer opportunities of

storage dams, by reason of their rapid fall at certain

points along their course, are the Hudson, Black, Che-

mung and Mohawk, and when it has been demonstrated

to the people that immense power can be obtained by
such means, the hostility of the taxpayers to the passage

of bills looking to that end will be withdrawn, and the

sections tributary to such streams throughout the entire

state will attract manufacturing people from all points

where steam power is compulsory.

The establishment of a gigantic power at Portage and

its resulting benefits to the surrounding country would

be readily discerned by the residents of those other

sections through which deeply gorged and rapidly run-

ning rivers flow, and any bill for the development of

power, where, in the opinion of competent engineers,

it is obtainable sufficient to outweigh the expense, would

not meet with disapproval.

Another and very important argument in favor of the

construction of a dam at Portage rather than at Mt.

Morris, lies in the fact that while at the latter place

the slate rock is by its softness a poor foundation on

which to build such a dam as would be required, the

rock in the river bed at Portage is exceptionally havd

and devoid of fissures or seams, and would form an ideal

foundation for a dam. Engineers say that it is possible

to construct a dam at Mt. Morris which would be cap-

able of withstanding the great pressure entailed, but that

the expense would be many times as much as to build it

at Portage.

It is pointed out in this connection that for all the

construction of a dam at Portage would sacrifice the

advantages of that portion of the valley between that

place and the mouth of the gorge at Mt Morris, the

opportunities offered for the establishment of a much
greater water power far exceed the advantages offered

by the construction of the dam 20 miles below. It was
estimated that the dam at Mt. Morris would allow the

development of 30,000 horse power, while the proposed
dam at Portage would give double that amount of power.
It is stated that the height of the falls at Portage aggre-

gates 330 feet, while the fall from the mouth of the

gorge at Mt. Morris to Rochester is but 50 to 60 feet.

The 263 feet fall in Rochester has long been a source of

incalculable value to this city, but with the fall at Port-
age it is not to be compared.

Those who have given some time to the consideration

of the project assert that the dam at Portage would
have to be about 120 feet in height, and the area sub-
merged would include the villages of Rossburg, Wiscoy,

Fillmore, Houghton. Canadea and Oramel, besides a

large acreage of valuable farming land. It would form
a lake 20 miles in length and of irregular shape in ac-

cordance with the surface of the watershed. The oblit-

eration of these villages, and the swallowing up of an

extensive and valuable agricultural tract would, of

course, mean great expense, but, in the opinion of the

engineers who have given the matter their most careful

consideration, the manifold advantages to be derived

from a manufacturing point of view would far outweigh

the cost entailed to the state.

In connection with the benefits likely to be derived, it

is pointed out that the distribution of the water would
give opportunity to every village below the dam to have

a fine water works system, the expense, of course, being

proportionate to the distance of its piping. Nothing
would be detracted from the water's force in its passage

through the race, and conduits laid to the different

towns would furnish an unlimited supply, while the

force would be ample for all needs.

Interesting Echoes of Pacific Coast Ad-
vancement.

[From the Pacijlc El,-c(ric!a„.'\

Our esteemed contemporary, the i\Iining and Scien-

tific Press, has discovered that celery is a cure for
rheumatism. As a mining and scientific fact, this is no
doubt of considerable value. If, however, our scientific

contemporary is going to exploit this field it must not
forget that a potato carried in the pocket has also long
been esteemed of great value.

The great Colusa county inventor, W. W. Felts, who
built the wonderful primary battery that was experted
by the town clerk, has evaded our invitation to come to

San Francisco, or even to Oakland, and has hiod him to

the East, preferring, evidently, to begin revolutionizing

the electrical industry on the Atlantic coast, and work
his way gradually back to his native state. Since going
East his battery has developed, among its other remark-
able qualities, medicinal properties of great strength
that promise to make it a rival of the electropoise. Just
now Mr. Felts is engaged in restoring sight to a man
who is stone blind. The peculiar electricity generated
by the Felts battery is expected to do the business.

The Redding Force Press has discovered some par-

ties who are preparing^ to erect a plant for the electrical

reduction of iron, copper, gold and silver ores. The in-

ventor is named Bruson, and he comes from Alabama,
where for seven long years he has been experimenting
with seven different kinds of dynamos in turning raw
iron ore into pig-iron or steel. He finally perfected a
dynamo "which could produce the required kind of

electricity, which is altogether different from the or-

dinary dynamo furnishing power for electric lighting.

By his dynamo a wire capable of producing 40,000 horse
power can be taken hold of without injury by the naked
hand."
This discovery of a wire that can "produce" 40,000

horse power while you hold it in your hand so excited

the inventor that he at once fled from the great iron ore

fields of Alabama and came to California, where, if the

supply of iron ore is scanty, the crop of suckers is

abundant.
Mr. Bruson and George Senn, his promoter, propose

to locate their plant somewhere on the Sacramento
river and build a narrow-gauge railroad to- the ore de-

posits on the McCloud river.

"Water power will be used to set the dynamos in mo-
tion, but just where has not been decided.

"Mr. Senn says that all the foundrymen and iron

workers in San Francisco will watch the results of this

process, for it means much to them in cheapened prod-

uct, and to Shasta county it means a bus;- hive of in-

dustry and great advance in real values.

"In addition to the plant to convert iron ore into the

raw product, it is proposed to erect a small plant to

work precious ores, it being claimed that by Mr. Bru-
son's process the copper ores of Iron Mountain can be
smelted, and the copper, gold and silver extracted sepa-

rate from each other and perfectly pure."

Mr, Bruson is a "bird," and we advise the Redding
people to put salt on his tail before he flies away.
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The Future of Power Development.

^

Bv George S. Strong.

The following article has seemed to the writer as de-

sirable to call attention to what are to be our future

power supplies and to correct the many false impres-

sions in the mind of the public as to what are original

sources of power and what are merely means of storing

or transmitting power after it is generated. A large

majority of people who are not engineers have an idea

that electricity is power, or a source of power supply,

and we find the same impression regarding compressed

air. For illustration, nearly a page of one of the daily

newspapers was recently devoted to compressed air,

with the heading, ' 'Electricity's New Rival in the Field.

As the Magnetic Spark has Driven Steam from the

Ground, Compressed Air has Entered the List to Battle

for Popularity."

There could not be anything more misleading. Elec-

tricity has not driven, and is not driving steam from the

field, but has greatly added to its use. and is entirely de-

pendent on steam or some other original source of power
for its existence. One of the best illustrations of the

sources of power at the command of the human race was
given in a paper read by Sir William Thomson, the

celebrated English scientist, before the British Associa-

tion at Manchester, in iSSi, in which he classified the

available powers as water power, wind power, steam,

gas or heat engines, deriving thei,r power from the burn-

ing of coal or the gases derived from coal, tidal energy

and animal power. All of these, except tidal energy,

are derived originally from the heat of the sun.

Water, owing to the isolated location of many large

water powers and to the cost of harnessing and conduct-

ing it long distances, is probably not so likely to play a

great part in the future of industrial enterprises. This

is borne out by the facts in connection with the develop-

ment of power at Niagara, where the investment in pro-

portion to the horse power developed has been so great

as to make the use of this power for large enterprises

prohibitive as compared with power developed at or near

the coal mines of Pennsylvania, Ohio and other parts of

the United States, for example, where coal is found in

large deposits and over a very wide area.-

Next on Sir William Thomson's list comes wind
power. This, in the early ages, played a very import-

ant part and, as pointed out by him, was, in 18S1, still

playing an important part, as at that time nearly three-

quarters of the commerce of the world was handled in

sailing ships, and he predicted that in the not very dis-

tant future, when the coal fields of England and other

parts of Europe would be exhausted, large wind engines,

driving electrical generators, would be used, which
would store their energy in batteries, to be drawn on at

will. But. at present, the wind engine, like the devel-

opment of large water powers, makes the cost of the

power so developed expensive for large uses. It has,

however, the advantage over water power of being every-

where at command if a sufficient elevation be reached.

Next comes steam, gas or heat engines. The steam
engine has been man's best friend and will, doubtless,

continue to hold its own for many years to come for

many purposes, and to those who have given much
thought to, and are thoroughly familiar with, the situa-

tion, the many articles that have appeared in the daily

press as to steam being superseded for driving long-dis-

tance express trains seem ridiculous. In the first place,

there is not an electrical generating plant for power pur-

poses to-day "in operation that is generating a horse

power in regular work on two pounds of coal per horse

power per hour— not to say that a first-class steam en-

gine cannot be made to do better when a full load is

given at all times, but on a varying load the consump-
tion of coal will be nearer four pounds tlian two. Then
comes the loss due to transmission and conversion of

electricity into power. The same may be said of com-
pressed air, and in neither case will an average of more
than 60 per cent, of the power of the original engine be

delivered on the shaft of the secondary motor at the end
of the wire or pipe.

The best compound locomotive, on the other hand,

working steam from a modern wide fire-box boiler, or

where a sufficient grate area is provided to enable the

engine to steam freely with a large exhaust, can be made
to work down very close to, and, indeed, inside of, two
pounds of good coal, and here the power is delivered di-

rectly to the axle and there are no losses, except those

incidental to all steam engines with unequal loads. The
one great advantage claimed for the electric locomotive

over the steam locomotive was an even pull on the draw-
bar, and an even pressure on the rail, but recent im-

provements in the locomotive have obviated this diffi-

culty, and afford the possibility of a perfectly even pres-

sure on the rail, and a perfectly even pull on the draw-
bar, and a boiler so constructed as to burn all of the

gases and do away with all the smoke and cinders, so

that it would be as pleasant to ride behind such a loco-

motive as it would be behind an electric locomotive.

Considered from an economical standpoint, the cost

of an electrical locomotive of 1.500 horse power would
be about $50,000 (/lo.ooo); the generators to drive

it would cost S30.000 (/6.000}; and the wiring of

the track with an underground system would cost

1

.

From Caxsi'er's Magazine.

2. The editor of Cassier''s Magazine takes exception to this

staieinent, sayinR: "With reference to this statement by Mr.
Sirone. it seems only proper to call attention to the fact that two
Kfeal industries—the making of aluminum and of carborundum—
have become located at Niagara l-'alls and are supplied with
power from the famoiiB installation there. This is all the more
noteworthy becanse of their previous location at IMttsburg, in

Pennsylvania, in the heart of the cheap American coal district.

With coal at do cents a ton in Pittsburg, so it is stated on f!Ood

anlliority, their electric current cost them nearly three times
wliat they are now paying at Niagara Falls."

$36,000 (^6.000) per mile. Assuming, therefore, that

we have 100 miles of road, and require four tracks

to be wired, the wiring would cost ffi12.000.000 (^2,400,-

000); 100 electric locomotives would cost $5,000,000
(;^i,ooo,ooo), the generators Sj, 000, 000 (^^Goo.ooo). en-

gines §3,000,000 (;^6oo,ooo) and boilers $3,000,000
(^TGoo.ooo), or a total of $26,000,000 (/5, 200,000), to

handle modern fast express and freight trains over 100

miles of road, as against 100 balanced compound loco-

motives at Si2,ooo {/2,40o) each, or Si, 200.000 (^240,-
000) as compared with $26,000,000 {^^5. 200,000).

If the electrical locomotives are furnished free coal, a

railroad company could not afford to own them and pay
the interest of $1,320,000 (;j^264.ooo) per year on the

investment, while if each of the compound locomotives
made an average of 400 miles a day for 365 days in the

year, and used eight tons of coal at S3 (12 shillings) per
ton. the coal would cost but $876,000 (/175, 200).

Assuming, as we may from past experience, that

electrical power plants cannot be depended upon to pro-

duce better results in regular railroad work than they
have done in street car service, we should have to ex-

pect to burn more than the same quantity of coal in the

electrical plants than in the steam locomotives, so that

we should have the $1,320,000 (^264,000) plus at least

$876,000 (/175.200). or $2,196,000 {_^43g,20o). as the

cost of interest and fuel for the electric plant, and $72,-

000 (;^i4,50o) plus $876,000 (;^i75,20o), or $948,000
(/i89,6oo), as interest and cost of fuel for compound
steam locomotives.

Taking gas engines, which derive their energy from
coal or other carbon gases or from hydro-carbon gas, we
open up a comparatively new field, for while the gas en-

gine has been known and used for many years in a small
way, and with remarkably good results as far as economy
goes, it is only since a short time that its merits have
been fully appreciated. It is now, with the introduction

of new methods of gas production, by the use of by-
product-saving appliances that go far toward paying the

original cost of the fuel, and thus reducing the cost of

the fuel gas to a very low figure, doing much to solve the

problem of cheap and effective power.
As these gases are low in illuminating qualities, they

are very much better suited to give the highest efficiency

in the gas engine. Another gas that has recently been
discovered has remarkable qualities under compression
and can be reduced in volume 400 times at Soo pounds
and when expanded will burn with 20 times its

volume of air, requiring only o 4 of a pound of it when
compressed to develop one horse power per hour. Each
cubic foot of it at this pressure weighs 30 pounds and,
therefore, contains 75 horse power hours, being the

greatest storage of energy ever known for for a given
weight.

This opens a wonderful field for the development of

power for motors for tram-cars and other classes of

motor vehicles, as well as pleasure boats. Gas engines
working with this new fuel gas are likely to have a very
large use in all stationary work and for propelling boats,

and it may not be beyond the bounds of possibility to

drive ocean steamers and locomotives of the future by
gas engines. It is especially suited to the generation of

electricity, particularly when the electric plant is located

at inaccessible points where it cannot be reached by boat
or rail and where coal would have to be carted and from
which ashes would have lobe removed.
The gas producer can be located at the railroad or on

the water front and a not very expensive pipe line run
to the power plant, the gas traveling without cost except
interest on the pipe line. The water for cooling the

jackets of the gas engines can be used over and over

again, and with proper arrangements for cooling the

water, only a small quantity would be required, while

the steam engine needs a large quantity for condensing,

A ton of soft coal will produce 125,000 cubic feet of

gas of 160 heat units, about 45 feet of which will pro-

duce a horse power in a properly designed and well con-

structed gas engine, or about 2,777 horse power hours

for each 2,240 pounds of coal. At the same time, about

90 to 100 pounds of sulphate of ammonia are recovered

from this coal, which, at present, is worth about $50
(/lo) per ton, which, after paying all the cost of operat-

ing the producing plant and making the gas, yields

about one cent ('2d.) per pound. The gas from blast

furnaces can also be used and is found to give wonder-
fully good results, considering its poor quality.

Recent discoveries in mechanical power transmission

have made it possible to run a gas engine at full speed
in one direction and vary the speed of the driven shaft

from zero to full speed in either direction without fric-

tional gearing and without appreciable loss of power.
This makes the gas engine applicable to any purpose to

which the steam engine is suited and makes it especially

suitable for boats, street cars and motor wagons.
Recent improvements in the construction of pumps

have also made it possible for a pump to be run at the

same speed as the piston of a gas engine, or from 600 to

1,000 feet per minute, and permit the direct connection

of the connecting rods of the engine with the pump.
This makes the gas engine, with such a pump, the most
economical pumping engine yet devised, and while 135,-

000,000 foot-pounds is about the limit of the steam
pumping engine, the gas engine is likely to give over

200,000,000 duty.

Considerable has been said and written about the

combination of the gas engine with electricity for driv-

ing trains, as against the steam locomotive. This in-

volves the introduction of the losses by electrical trans-

mission above mentioned and the original cost of the

electrical equipment and does away with the advantage
of independent units of power, which has been the one
cause of the return to the compressed air idea. It is

altogether more probable that the gas engine will be

used direct as a locomotive, commencing with the
smaller motors for tram-cars and motor wagons, and
gradually grow in favor as its utility is demonstrated,
until the full-fledged railway locomotive is developed,
carrying its gas producer on a tender, entirely automatic
in its operation.

The fireman, as such, will be done away with and be-
come the engineer's assistant in oiling and looking after

the operation of the machinery. This will bring the
coal consumption per horse power per hour from from
about five down to about seven-eighths of a pound,
and it will be done without adding greatly to the present
first cost. For street car work compressed gas with
the gas engine makes it possible to run a car 750
miles with one charge and at a cost of less than one-
third what it now costs to run the same car by electric

motor, or one-third what it is likely to cost for the com-
pressed air motor.
With the introduction of this gas motor applied to

properly designed cars or coaches, the necessity for the
track, with its consequent blocking owing to a single line

of travel, disappears. With smooth pavements and
rubber tires the track would not be required; and with
independent 'buses or cars running without tracks, if an
obstruction is met, it can be gone around and the jour-

ney continued without delay. The injury to streets,

owing to the laying of tracks that are acontinual menace
to ordinary vehicles, can, too, be avoided.
As to the last named source of power, aside from ani-

mal power—tidal energy—this is not likely ever to be
used to any great extent in many places, because of in-

sufficient rise and fall to make tidal locks of much use.

As to animal power, it has had its day and for all large
uses, as well as for the ordinary business of cities, the
horse will soon disappear except for pleasure.

Test of 300 Horse Power Steam Tur-
bine at a New York Edison Station.

The results of the acceptance tests of the 300 horse

power de Laval steam turbines installed in the Twelfth

street station of the Edison Electric Illuminating com-
pany of New York have been carefully compiled, and
the report will doubtless prove interesting. These tests

give the complete operating data under conditions of

full load, and a resume of some tests under partial load.

The brake horse power was obtained from the electric

horse power by assuming that the commercial efficiency

of the 100 kilowatt dynamos was 90 per cent. The tur-

bine on which these tests were made was built by the

Maison Breguet of Paris for the Societe de Laval. Each
300 horse power turbine drives, by means of gearing,

two 100 kilowatt Desroziers dynamos, one on each side

of the turbine shaft.

Operating with a steam pressure of 145 pounds to the

square inch and a vacuum of 26 inches, the steam con-

sumption operating condensing was to be not over 18.7

pounds per brake horse power hour.

The turbine disk has a diameter of about 0.75 meter

(29.5") and a thickness through the blades of about 10

millimeters
(
4"). The turbine disk runs at a speed of

about g,ooo revolutions per minute; the dynamos at

750 revolutions per minute.

The total equipment, comprising steam turbine, gear-

ing and dynamos, occupies a space 4.05 meters (159")

long, 1-97 meters (77H") wide and 1.31 meters (51")

high.

Two sets of readings of the dynamo output were

taken at intervals of five minutes, beginning at 11:30

and concluding at 5:30, thus showing a record of 73 ob::

servations, which may be summarized as follows:

READING OF DYNAMO OUTPUT BY F. W.
. 4- Side. > . —Side. ,

Time. Volts. Amp. Volts. Amp.
11:8U to5:3n 9.295.5 51.744. 9.368. .53 957.

Average 127.34 708.82 128.33 725.44
Less field circuit. 16.08 16,29

692.74 709,15

READING OF DYNAMO OUTPUT BY R. \\.

. -t- Side. ,
— Side. ,

Time. Volts. Amp. Volts. Amp.
11:30 to 5:30 9,284. 51.719. 9,360. 52,967.

Average 127. 17 708.30 128.20 725.50
Less field circuit. 16.08 16.29

692.22 709.21

, h Side.

—

: . Side.—

,

Volts. Amp. A''olts. Amp.
Average of readings by F. W... 137.34 692.74 128.33 709.15
Average of readings by R. W. ..127.17 692.22 128.20 709.21

254.51 1,384.96 256 53 1,418.36

(.;rand average 127.25 692.48 128.26 709.18

127.25X602.48 = 88.118.080 watts 4- side
I28.2«X709,18 = 90,959.427 " - "

Average watts 179,077.507 " both sides
179.077.507 Is 90 per cent, of 198,975.01 watts = 266.72 horse
power X 6 = 1,600.32 horse power hours

TEMPERATURE READINGS AFTER SIX HOURS* RUN WITH
LOAD AS INDICATED.

4- Dynamo. — Dynamo.
Armature !20°F. I29°
Average of helcis 98° 107«

Commutator 144° 132"

Temperature of room 82°

Temperature above room armature. 38° 47°
' " fields 16° 25°

The tabulated report of the steam pressure and con-
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densing log, 15 minute readings, may be summarized as

follows

:

^In Atmospheres—.
Pressure at

Steam Turbine.
Steam Above Below

Time. Inlet. Discharge. Yacuum.Pressure.Throttle. Throttle.
11:30 to
5:30 1,99-2= 2,587° 641 3,874 25.5 250

In lbs. In lbs.
Averages. 79.68 103.4S 25.64 1.>J.96 149.94 147.

Weight of water discharged from air
pump 6 hours=27,763. - pounds

Horse power hours developed tj ' = 1,600.32
Pounds of water per IS. H. P. hour... = 17.348

Pounds of water per E. H. P. hour 19.275

These tests were conducted on April 2d, the Edison

company being represented by J. Van Vleck, construct-

ing engineer, and the Societe de Laval, by M. Pare, en-

gineer.

Another interesting table is submitted by J. W. Lieb,

general manager of the Edison Electric Illuminating

company of Xew York, from whom, by the way. the

tables already alluded to were received. The last men-

tioned table records tests conducted April 3d, as fol-

lows :

TEST OF STEAM TURBINE.

ir/it-fi Opt-ratcd LL'ith 3, 4., 6 and 7 Jets.

(One hour duration each test.)

Average Load. Average Watts.

>

Zi

+
<

1

.+ -
0^-

2 153.78 J47.15 18.707 18.288 18.50 27.00 27.35

4 433.60 455.80 54.156 .57.886 56.02 26.43 20.22

6 700.85 718.65 87.746 91.268 89.51 26.07 19.75

7 771.94 7W.33 97.418 100.856 99.14 25.79 19.95

A Stump Speech Over the Telephone.
The new South Bend (Ind. ) Telephone company

gratified many of its patrons on the evening of August

26th by connecting them, free of charge, with instru-

A STUMP SPEECH OVER THE TELEPHONE.

ments placed in a tent where a Republican campaign

speech was made by the Hon. John L. Griffiths of

Indianapolis. Thus auditors at 100 residence telephones

listened to the address, to the music of a band and to

the rustle and bustle incident to a large gathering of men

and women, all the time comfortably at ease in their

own homes. At each customer's house there was

usually a group at the telephone, and the receiver was

passed around. The test was made under the direction

of Messrs. Sapp and Davis, of the Stroraberg-Carlson

Telephone Manufacturing company of Chicago, who put

in the new company's plant. The circumstances were

quite unfavorable, but the success of the test was so

marked that the company has decided to give its patrons

the principal speeches of both parties during the balance

of the campaign. The transmitters, as shown in

the picture, were arranged in large funnels above

and in front of the speakers' stand, and with the

exception of times when the orator's voice sank al-

most to a whisper his words came over the wires

clear and distinct, punctuated by the applause, laughter

and shouts of the audience. At the close of the speech

a babel of voices and sounds burdened the wires. There

were congratulatory remarks, witty sallies, sarcastic

jibes at the enemy, laughter, coughs and the many other

sounds incident to a large audience. Finally the sounds

ceased altogether, and the receivers were hung up.

The new electric light and power transmission plant

established at Toluca. Mexico, by the Messrs. Henkel

is now in operation. Governor Villada, of the state of

Mexico, attended the inauguration of the plant.

Electricity in Mining Operations.

By William Baxter, Jr.

The extent to which electricity is applied to mining
operations is very much greater than it is supposed to be
by those who have not had occasion to familiarize them-
selves with the subject. Men not directly engaged in

this line of work are, as a rule, aware of the fact that a
great deal has been said as to the possibilities of elec-

tricity in this field, but they, no doubt, believe that

these possibilities have only been demonstrated prac-
tically in a few isolated experimental plants.

This may be true in regard to the mining industry as

a whole, but there is one department in which the appli-

cation of electricity has passed far beyond the experi-

mental stage, and it is forging ahead with such rapid
strides as to justify the belief that before many years
pass by it will be in indisputed possession of the ground.
without a rival of any importance, except in localities

where the natural conditions are such as to render its

use impossible. This field is in coal mining, and it is

doubtful if there is a district of any importance where
at least one electric installation is not in operation.
Wherever an electric coal-cutting machine has been

introduced, it has been soon followed by several others,

not only in the same mine, but in other mines in the

same locality. The reason for this is not difficult to find,

as for this line of work electricity is pre-eminently well

adapted, and the economy of these machines is greater

than that of those operated by compressed air. with
which it has to compete.
Not only is electricity crowding compressed air out of

the field in the operation of coal-cutting machinery, but
it is also making a place for itself in the department of

mine haulage. The electric motor is fast emancipating
the mine mule underground just as it has emancipated
the street car horse upon the surface. The saving in the

cost of hauling by the use of electric locomotives is very
considerable even in the cases that are most favorable

for the employment of animal power, but in mines
where the coal only runs three or four feet thick the gain
assumes decidedly important proportions owing to the

fact that it is not necessary to cut away unproductive
material to obtain the head room required where mules
are used.

Although accurate statistics showing the extent to

which electricity is used in the coal mining industry

would prove a revelation to the great majority of men
not familiar with the facts, the reason for this extensive

use can be easily discovered. In the first place, coal mining
is the largest branch of the mining industry, at least so far

as it concerns the use of power and machinery ; second, the

character of work done is favorable for the use of ma-
chinery to advantage. It may also be added that the

problem of devising machines for working coal success-

fully had been worked out previous to the advent of

electricity in the field, and therefore it simply became a

question of substituting one form of power for another,

and as soon as it was demonstrated by the actual per-

formance of a few machines placed in regular service

that electrically operated coal cutters would do the work
at less cost their success became an established fact.

The only cases in the coal mining industry where
electricity will not be able to obtain a foothold will be
in mines that are so gassy as to render its use danger-

ous, but even in some of these places it may become
possible to use it by introducing a sufficiently effective

system of ventilation. This expedient would not seem
impracticable, at least in some of the milder cases, as a

part of the saving effected in the operations of mining
could be expended in enlarging and- increasing the

efficiency of the ventilating system.

Although electricity has made great strides in the

coal mining districts, it has not as yet covered the field

as thoroughly as it can with profit to the mine owners.

In some places coal cutting and hauling is done by
electricity, while pumping and hoisting is done by
steam. In other places compressed air. electricity and
steam are used to perform the various operations, while

in some cases the list of motive powers is increased by
the addition of mules. Now it is quite evident that

greater economy of operation could be obtained by
centralizing all the power in a single station and dis-

tributing to the points when required by means of elec-

tricity. In this way the cost of producing a unit of

energy would be reduced, even if the coal consumption

were not considered as a factor, because the number of

men required to do the work in the central station would

be less than that used when a number of engines are

s(;attered around the premises, and the cost of-keeping

the wiring system in repair would be much less than is

required for steam and compressed air pipes.

There is another class of mining, namely, gold and
silver, in which electricity can accomplish just as good

results as in the coal industry, although not on such an

extensive scale, simply because the field is more con-

tracted; but the benefits accruing to the users would be

just as great. Most of such mines are located in places

where steam power cannot be obtained economically.

The site may not be accessible by railroads, or even

good wagon roads, and in such cases the cost of energy

is largely increased by the high rates paid for the trans-

portation of fuel. In other cases water for the boilers

can only be obtained by transporting it by mules or

wagons, or by a more or less expensive pipe system.

But in nearly if not all such cases a site can be found

within reasonable distance from the mines, say 10 to 15

miles, that would be accessible by at least good wagon
roads, and where an abundant supply of pure water

could be had- In some places, by going such a dis-

tance, even a good water power would be available. In

all localities of this character it would be found profit-
able to locate a power plant at the available site and
convey the energy by wire to the mines. If the district

were one where there were a large number of mines
owned by different individuals or corporations, it would,
no doubt, prove a paying investment for an independent
corporation to put up the power plant. This would be
unquestionably true if a good water power could be
found within a reasonable distance.

Such an application of electricity would prove a pay-
ing investment simply on account of the difference in the
cost of energy delivered at the mine: but if there is much
pumping to be done, and especially if it is deep pumping,
the advantage of electricity would be most decided. In
fact, deep pumping can be done by electricity at a much
lower cost than by any other method, even if the initial

cost of energy is greater. The way that is generally con-
ceded to be the most efficient for doing this kind of

pumping by steam is by means of the old Cornish sys-

tem; but the cost of the apparatus is so great as to pre-
clude its use in the great majority of cases. Where
steam pumps are lowered into the mine the loss by radi-

ation from the pipes conveying the steam from the sur-
face becomes so great as to render the cost of operation
so much more than it is by the Cornish method as to

wipe out the advantage of cheapness, so that there is lit-

tle choice between the two. The loss by radiation may
be largely reduced by lowering the boilers into the mine
as well as the pumps; but this would require lower-
ing the fuel and possesses other disadvantages which
would about balance any apparent gain.

An electric pump would work about as efficiently 1,000
or 2,000 feet underground as upon the surface, the diff-

erence being only the slight extra loss in conveying the

current this distance, and this could be kept within two
or three per cent. ; therefore for this class of work elec-

tricity is far superior to steam. Owing to this fact, it

would be found profitable, even when the steam plant is

located at the mouth of the mine, to use an electric pump.
But the use of a pump would render an electric

generator in the engine-room necessary, and having
this it would be possible to do the hoisting by electricity;

and if a number of hoists are used, the latter method"
would be found by far the more economical. Having
gone this far, and having electricity on tap. so to speak,
it could be used at a comparatively small outlay and run-
ning expense to light up all parts of the mine, and thus
increase the amount of work done by the same number
of men by reason of having a superior illumination.

Furthermore, with such a system, properly installed (and
the expense would not be heavy), power would be avail-

SHAW COMPRESSION SHAFT COUPLING.

able in any part of the mine, for any purpose for which
it might be desired.

From a consideration of these facts, the natural con-
clusion must be that electricity can be advantageously
used in this class of mining, either by reducing the ini-

tial cost of power by generating it at a distance from the
mines, where the conditions are more favorable for the

economical development of energy, or by the conversion
of the steam power produced at the mouth of the mines
into electric energy, thereby saving the enormous loss in

transmission when steam is conveyed to the point where
the power is required.

From the Kiighteering atui MiningJotirnnl.

Shaw Compression Shaft Coupling.

Patterson. Gottfried & Hunter (Limited), of Center

street. New York, have recently secured the handling

and control for America of the Shaw patent compression

shaft coupling, herewith illustrated. This coupling has

many points of merit. The sleeve is tapered so that

from the middle down to each end part an arrangement

of six slots runs nearly its entire length, three from one

end and three from the other end in alternation. It

holds the ends of the shafts by compression. The outer

shell has a bore tapering from the middle outwardly, the

taper corresponding with the taper on the sleeve, aijd

the diameter of the bore being slightly less than the di-

ameter of the sleeve. It is divided into two, the halves

being drawn together with four bolts and nuts, and one

half having two pin-holes in it. When the halves of the

shell are drawn together by tightening the nuts on the

bolts, the pressure of the tapering bore on the tapering

sleeve, which is compressible, on account of the slots in

it, causes the sleeve to grip the shaft. When in place,

the flanges extend beyond the nuts and the heads of the
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bolts. When the coupling is to be taken down after the

nuts are taken off of the bolts, the halves of the shell can

be easily driven apart by driving a pin through the pin-

holes.

It will be seen that this device has many advantages

over a large number of the couplings now in use. Keys

are done entirely away with. There is no key seating

in the shaft, and it is not necessary to have shafts cen-

tered, even if there be a slight variation in diameters.

It is not necessary that couplings be faced. Proper

alignment becomes evident at once, and a gripping

power is obtained that will break the shaft before slip-

page takes place. There is an equally distributed bear-

ing over the surface covered by the coupling. Clothing

and belting are not liable to be caught, and one very

important feature is that shafts of different diameters

may be united with reduction couplings without any

cutting down.

The American agents will make arrangements with

leading firms throughout the central and western states

to represent them. The large number of orders which

they have already taken point toward large business in

this line.

Incandescent Lamp Situation.

Commenting on the announcement in the Western
Electrician that the principal incandescent lamp man-

ufacturers in the United States had drawn up articles of

agreement, the Electrical Engineer of London says:

The penalties fixed for infringement of the rates are

heavy, and should keep the various firms in line as re-

gards price. The competition thus will be only on the

ground of reliability and efficiency. On the whole, the

public are likely to gain by the uniformity of price if no
further increase is decided on. With incandescent
lamps the cost of manufacture per lamp sold is largely a
matter of selection of the best and of destroying a cer-

tain number of imperfect lamps. Hence makers of no
repute can net a large protit in a short time by selling

the bad lamps with the good ones at a low price. Such
a practice should be stopped by the uniform rate,

Niagara Power for Buffalo.

George Urban, a Buffalo capitalist who owns one of

the largest flour mills in the state of New York and who
is also a stockholder in the Buffalo Electric Light com-

pany, says that in the near future the streets of Buffalo

will be lighted by current direct from Niagara Falls.

Mr. Urban says also that as soon as matters are so that

it can conveniently be arranged he will use the Tunnel

company's power for running all his mill machinery.

CORRESPONDENCE.
New York Notes.

New York, September 5.-—Whether to their credit or

discredit, the trolley roads of Brooklyn are always un-

der public discussion. They furnish an unending

theme for newspaper writers, and their advantages and

defects are pretty widely known. Just now the Kings

County Elevated railroad people are blaming them,

largely, for the loss of business which forced the steam

road into the hands of a receiver a few days ago. This,

of course, is no fault of the electric roads, but indicates,

rather, that they furnish such superior service that the

traveling public forsook the overhead line in large num-
bers to ride on the new surface cars. The treasurer of

the Kings County company does not attempt to conceal

the fact that the troubles of his company first began

when the trolley system was extensively developed

throughout Brooklyn. He says: "The Kings County

Elevated road was opened in 18S8. Until 1893 we
earned more than our fixed charges. Since that time

the trolley has cut into our receipts. .Everything pos-

sible has been done to practice economy in the running

expenses of the road, The salaries of the officials and

employes have been lowered, but we have not allowed

the road to run down. To-day the roadbed is sound,

and the rolling stock is in splendid shape. During the

trolley strike in 1S95 our traffic wat. largely increased,

.so that for the fiscal year ended July 1, 1895, we ran be-

hind only ^,15,000. The first year after the trolley came
in we lost $120,000, In the year just ended the

loss was $96,000, The course of procedure which we
have taken seems to be the only one which was left open.

When our country connections are open our traffic can-

not fail to increase. The West Brighton exteusion,

which tap.? the new and growing Flatbush district, is

sure to prove a good source of revenue. The summer
traffic cannot be relied on, but suburban traffic is always

steady. We do not intend to oppose the trolley, as

.such a course would bp useless." This is certainly a

handsome tribute, from a competitor, to the adaptability

of electric street railways to the people's need. The
elevated company will undoubtedly be reorganized.

There is one electrical journal less. Electric Pozuer,

a monthly electrical magazine, sent out notice of its sus-

pension on September ist. It had been published for

several years in New York under different managements,
and presented, from time to time, excellent features.

But it could not secure a foothold, and the hard times

proved too much for it.

The Brooklyn bridge officials have received word from
the Pullman company that four of the 20 motor cars or-

dered for the bridge will reach Brooklyn before the end of

next week. The cars are similar to those last ordered

for the bridge, except that trucks strong enough to sup-

port the electric motors are provided. The work of ad-

justing the motors will be begun as soon as the cars ar-

rive. Work is going on rapidly on the new electric

power house and the foundations are nearly completed.

It is not expected, however, that the work will be
finished before January ist. The laying of thenew rails,

the placing of the motors and the completing of the

power house will require at least four months' work.

The sprightly Sun is moved to publish some statistics

of the public lighting of this city. "Thirty thousand

lamps, gas, electric and naphtha, are required to illumi-

nate the streets, avenues, parks, docks and bridges of

the city of New York." it says. "The number of elec-

tric lights, slowly but visibly superseding gas lamps for

purposes of street illumination, is 3,300, and the city ex-

pends in a year more than $1,000,000 for lighting. The
appropriation this year is exactly $1,085,330 for lighting

the highways and public property. The expense of

supplying gas and electric lighting to the public build-

ings, the courts, the markets, armories, prisons and
jails, and the public offices, amounted to about $75,000.

It costs about $2,000 a year to illuminate the ancient

city hall. The city's gas bill for offices and buildings

is $65,000, and its electric light bill $3,000. Six com-
panies supply, under contract, the city streets with gas;

ten companies, under contract, supply the city with the

electric current. No city of the country expends so

much, in a year, or nearly so much, as does New York

for street lighting; but in other American cities of the

first class the use of electricity for illumination is

relatively more general than it is here. Boston and

St. Louis are two cities in which this is the case." The
figures are interesting, but not, it must be confessed,

particularly mdicative of enterprise.

During the storm of Thursday night an explosion oc-

curred in the subway of the electriclight company at the

northeast corner of Atlantic and Alabama avenues in

Brooklyn, and the street for a distance of 10 feet square

was blown out, and the stones and earth hurled in all

directions. The accident occurred in front of the

Howard House, the most busy spot in the East New
York district, and alongside the tracks of the Long
Island railroad and the Canarsie railroad. The explo-

sion caused much excitement, but no one was injured.

As it followed directly after a sharp flash of lightning it

is supposed to have been caused by a bolt reaching the

subway. The Casino and other places in East New
York which are supplied with electric lights were

plunged in darkness, and gas or kerosene lamps had to

be substituted.

Pedestrians on Washington street, Brooklyn, during

this storm were treated to an electrical display as

unique as it was beautiful. Lightning struck a trol-

ley feed wire as the rain was subsiding, and for a

brief time the street from Myrtle avenue to John-

son street was ablaze with balls of fire, exploding with

sharp reports at short intervals. The display began

directly after a flash of lightning struck one of the aux-

iliary feed wires near the corner of Myrtle avenue. In

an instant it had burned through the wire, and as it fell,

striking the supporting transverse wire next to it, a noise

followed like the report of a gun. A number of people

were on the sidewalk, and they scurried for the door-

ways in a hurry and looked on from a safe distance.

"For a minute," says a daily paper in describing the

occurrence, "the street was dark, and then through

some vagary of the fluid, there was another loud report,

a succession of flashes, and in the instant a beautiful

festoon of fire where the wire had fallen and was rest-

ing on the supporting wires appeared from Johnson

street toward Myrtle avenue for 300 feet. The wire

was red hot, and the rain drops as they fell upon it

produced little evanescent blue fire balls, which seemed

to chase each other up and down the chain of fire, dart-

ing off and disappearing with a Hash, only to be fol-

lowed by myriads of others, like sparks from a forge.

Then the display subsided, and the troUeymen gingerly

removed the wire, while three policemen chased numer-
ous careless people who tried to see how near Ihey could

come to the wire without stepping on it." M. S.

Washington, D. C
Washington, September 4,—F. Du Perow, of Ken-

nedy & Du Perow, dealers in electrical supplies, who
had been confined at Providence Hospital, suffering

from an attack of typhoid fever, went to Atlantic City to

recuperate, but when he returned to Washington he did

not feel much better. Last week he left for his old

home near Montreal, Canada, where he expects to re-

gain his health. When Mr. Kennedy returned from a

sea trip to Boston, he found Mr. Du Perow just on the

verge of sickness. By a miscalculation Mr. Kennedy

himself, while trying to effect a rapid transfer between

street cars here, fell and cut himself seriouily. He is

now, however, at his post again, hustling as ever.

F. L. Siddons of Ralston Sc Siddons, Washington

attorneys, who has just returned from Europe, in speak-

ing of horseless vehicles, said: "It is a matter of some

surprise to me why the electrical carriage, steam or

gasoline motor wagon has not been seen in Washinglon

yet, for there are no such paved streets and none so well

adapted to those carriages as those we have here.

Three weeks ago, when in Paris, I saw hundreds of

them. They are used for business purposes as well as

for pleasure riding, and one can scarcely take a trip in

the suburbs of Paris without seeing some of them. The
cost ranges all the way from $300 up to $r,ooo, or no

more than a first-class carriage cost here some years

ago. I met two parties of Washingtonians out for a ride

in these electrical carriages, One was made up of some

of the folks comprising Dr. Croffut's party, and the other

was of Col. Ed. Hay's party. They were enthusiastic

about the motors, and all were hoping that some day

they would be able to enjoy a similar ride in this city."

There is not a great deal being done in the electrical

line at present. Kennedy & Du Perow, who do a sales

business exclusively, report trade as fair. Royce &
Marean are putting a storage system in place al the old

Ford's Theater building, now used by the government.

It will cost about $4,000.

Among the traveling men who have called here re-

cently are the following-named:
J. F. McQuirk of J.

Murphy & Co., New York city; H. P. Hill of the War-
ren Electrical company, Chicago, 111,; George F. Apel

of the Baltimore Glass Manufacturing company, Balti-

more, Md.; John F, Outwater, representing Hugo Rei-

singer, New York city; Harry E. Rice of the Washburn

& Moen Manufacturing company, Philadelphia, Pa.

The commissioners have issued a permit to the Cap-

ital Railway company, which corporation will, or is ex-

pected to, supersede the old one-horse Anacostia Railway

company, to string overhead wires across the Navy
Yard bridge. This lets the company out of an ugly

predicament, for its lines extend to Overlook Inn. some

distance in the country. The law in the District of Col-

umbia prohibits the establishment of any overhead

trolley system within the city. The tracks of this com-

pany pass through Anacostia (Old Uniontown), a suburb

of Washington on the south bank of the eastern branch

of the Potomac river. In order to do this they must

cross the Navy Yard bridge, rendering the continuation

of an underground system very difficult, to say the

least, as the bridge has a draw for the passage of small

craft. When the charter was before Congress, Mr.

Randle, the chief representative of the company, urged

that permission be given to bring overhead wires to the

north end of the bridge. After some delay, the follow-

ing paragraph was inserted: "And the said company

shall have the privilege of carrying an electric current

across the Navy Yard bridge in such manner as the

said commissioners of the District of Columbia shall

prescribe." Commissioner Ross, in speaking about the

matter, said: "In the first place, the bridge is outside

the city limits. Col. Truesdell, Maj. Powell and my-

self discussed the matter fully, and we are unanimously

of the opinion that the section gives us the discretion to

permit the underground system, the horse car system,

or the trolley system to be put in force on the bridge.

The clause reads that the company shall have the privi-

lege of carrying an electric current across the Navy
Yard bridge in such manner as the commissioners shall

prescribe. We think our conclusion is justified thereby."

In "Rules and Regulations for the Central American

Exposition" to be held at Guatemala, Republic of Guate-

mala, lasting from March 15 to July 15, 1897, the usual

regulations regarding foreign exhibitors are made, such

as admitting all exhibits duty free. They must, how-
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ever, be of such a nature as to be of great utility to the

agriculture and industry of Central America, and may
be imported within one year after the closing of the ex-

position, once only, duty free, and in such quantities

that the duty on them would exceed $5,000. The 12

general departments are divided up into 104 classes.

Class 10, of "Science and Literature," is devoted to

"treatises and researches on electricity as a motive

power as applied to lighting and other domestic uses, its

use in the transmission of thought, its application in in-

dustrial chemistry and hygiene, as in the preparation of

materials, treatment of saccharine juices, manufacture

of sodas, chlorates, potash, etc " One of the still fur-

ther divisions of class 41, of "Machinery and Building,"

is devoted to "motors worked by electrical power."

Captalists of Washington who have subscribed for

stock in the proposed trolley line between New York

and Philadelphia have received notice that the road will

surely be built. There will be various branches serv-

ing as feeders, from the fruit ajid garden districts, and

it is thought that the road will do a great business in

the transportation of light freight and passengers.

During a very severe electrical disturbance on Thurs-

day evening, the incandescent circuit wires that are strung

under the Washington acqueduct bridge in some way

became grounded, and the metal work of the bridge was

at once highly charged. A number of horses were thrown

from their feet by the shock. Several pedestrians were

shocked also, but even after all danger had passed, it

was some time before anyone could be persuaded to

to cross the structure.

At a recent meeting of the trustees of the Bliss School

of Electricity, Edward G. Niles, a prominent young

Washington attorney, was unanimously elected lecturer

on electrical jurisprudence.

There is a strong probability that Maj. George M.

Harries will succeed Samuel L. Phillips as president of

the Metropolitan Street Railway company, whose resig-

nation takes effect October 15th. Maj. Harries has

never been connected in an official capacity with any

street railway, and has never owned stock in the Metro-

politan or any other road. His newspaper work, how-

ever, brought him into close contact with two of its

former presidents. Maj. Harries is at present a mem-

ber of the school board and inspector-general of rifle

practice of the District National Guard.

Bids were opened to-day at the Bureau of Supplies

and Accounts. Navy Department, for supports and run-

ways for one eleclric crane of 25 tons' capacity, to be

built and erected in place in the foundry of theWashington

Navy Yard. The estimated weight of the structure is

250.000 pounds. The following is a list of the bidders:

The Morgan Engineering company. Alliance, Ohio,

57,956.20: R. H. Hood. Washington, D. C, $7,225;

Keystone Structural company, Royersford. Pa., Sg.ooo.

For one electric traveling crane, having a capacity of

25 tons {2,240 pounds each), the following is a list of

the bidders: The Morgan Engineering company, Alli-

ance. Ohio. 56,686.46; Palling & Harnischfeger, Mil-

waukee, Wis., Sg,375. T. I. P.

bidder for furnishing an electric lighting plant for the

state capitol building at Madison, Wis. C.

PERSONAL.

Northwestern Notations.

Minneapolis, September 4 —Britt, la., will vote on

September 8th on granting an exclusive franchise to the

Britt Light & Power company for 20 years.

Burtis & Howard of Minneapolis secured the contract

to furnish an electric light plant for Decorah, la.

A citizens" committee and the council of Madison, S.

D., are considering electric light matters, and a munici-

pal plant is possible.

A fatal street car collision occurred in St. Paul. An

eastbound car was standing on a switch at Ames siding

on the Wildwood line, when a westbound car ran into it

at full speed, through an open switch, and killed Chas.

Yantest, the driver.

The city electric light plant at Le Sueur, Minn., has

been completed and put in operation. It works satis-

factorily.

The contract for lighting the streets of Grand Forks,

X. D., expires the middle of December, and a local pa-

per suggests that a municipal electric plant would pay.

R. B. Mullen, a member of the Board of Public

Works of Tacoraa, Wash., swore out a warrant for the

arrest of C. A. Barnes, a collector, on the charge of

embezzling S14 paid for electric lighting. Barnes was

out of the city at the time the warrant was issued, and

when he returned he paid over the 514 to the city treas-

urer and then demanded that the constable arrest him,

which the latter refused to do.

The Fort Wayne Electric corporation was the lowest

F. F. Hopper, who has for some time been con-
nected with the Buckeye Electric Lamp company at the
'New York office, has resigned and accepted a position

with the Sawyer-Man Electric company of 510 West
Twenty-third street. New York. Mr. Hopper is one of

the old employes of this company, and his friends will

be pleased to hear of his receiving this responsible ap-
pointment,

T. E. Grossman, official stenographer of the Amer-
ican Street Railway association, New York State Street
Railway association and the National Electric Light as-

sociation, was in Chicago last week completing arrange-
ments with Secretary Penington for the St. Louis con-
vention. Mr. Grossman corroborates the statement
that eastern manufacturers are making great prepara-
tions for the exhibition in connection with next month's
meeting.

ELECTRIC LIGHTING.
The town of Cicero, Cook county. III., desires pro-

posals for an extension of its arc lighting system.
J. R.

Drent, town clerk, will receive sealed bids until 7:30
p. M. on September 21st, for furnishing and installing

150 arc lights, with poles and wires. The plans and
specifications are on file in the office of the town en-
gineer, Austin, 111.

ELECTRIC RAILWAYS.
The Canadian Electric Railway & Power company

seeks consent to build an electric railway from Cobourg
via Port Hope, Bowraanville, Oshawa, Whitby, Tor-
onto, Oakville and Hamilton to Suspension Bridge and
Niagara Falls.

J.
A. Robertson and a company of American capital-

ists have completed the purchase of all the street rail-

way lines of Monterey. These will be converted into

electric lines, thus providing Monterey with the first

electric railway system in the republic of Mexico. Mr.
Robertson also contemplates the erection of a large hotel

at Topo Chico Springs, near Monterey, to be connected
with" the city by an electric railway.

POWER TRANSMISSION.
For some time the cantonal authorities of Bale have

been considering the question of supplying current on a
large scale for light and power purposes to the town of

Bale, and to this end have investigated the possibilities

of the Rhine, running close by. These investigations

have now been completed, and as a result the authori-

ties have resolved to proceed at once with the building

of an electric generating station. The Rhine will be
tapped at Augst, about three miles from Bale, and a
channel about three-quarters of a mile long will carry
the water to the turbine house. At first 7,700 cubic feet

of water per second will be available, representing

about g.ooo horse power; but should necessity arise a

dam could be built into the river, and the capacity in-

creased. The generators, consisting of direct-connected

turbines and alternators on vertical shafts, will be ar-

ranged in two groups. A voltageof 2,000 volts will be
used. At Birsfelden a storage pond, nearly 20 acres in

extent and S.5 feet deep, will be built.

MISCELLANEOUS,
Lightning in the form of a six-inch ball of fire paused

momentarily bafore Mrs. E. L. Wetmore of Tucson,
Ariz., while she was sewing in her room durmg a storm,

and then the ball exploded, and she was struck in the

breast and rendered unconscious. Leaning against the

wall, with the muzzle directly behind her shoulders,

was a shotgun.

The I/'Ofi .-!,i^e prints a paragraph stating that the

German Hygienic association is offering a prize of $1,200

for an essay on the efficiency of electric heaters. The
terms are as follows: The heat given out in heating

installations by heaters in their various forms and modes
of use is to be ascertained. The investigations are to be

described in detail in respect to the arrangement of the

heaters, the nature of the heating agents and the obser-

vations made; and they are to be illustrated by draw-

ings. The heating values obtained are to be stated in

units of heat given off per hour per unit of surface. In

the case of heat given out to air, the investigations must

be conducted with currents of air at speeds as different

as possible. The heaters are to be described in detail

as regards form and measurement, and the relation of

their heating efficiency to their weight is also to be as-

certained.

TRADE NEWS.
The Electric Appliance company, Chicago, is meet-

ing with large success as agent for the Boudreaux dyna-

mo brush, which is increasing in popularity as a com-

mutator saver. It is composed of thin sheets of non-

sparking anti-friction metal which takes up the current

with the least possible amount of friction and wear.

The Mason Electric Equipment company, Chicago

agent for the Fiberite company, reports an increasing de-

mand for the Medbery knife switches. As an indication of

the estimation in which everything of the "Medbery"

make is held, an inquiry was made of the chief inspector

of the electrical department of one of the largest cities, a

few days since, whether the switches met all the require
ments. His answer was: "Medbery switches are all

right; we will pass anything made by Medbery." Such
is the result of making honest, reliable goods.

There is undoubtedly a demand for an arc lamp
which has a long life, requires little attention and is

cheap to maintain. The General Electric company has
met this demand in its 100 hour and 150 hour arc lamps
for use on direct current incandescent circuits. In a
late brochure, "Long-burning Arc Lamps," all neces-
sary information is given, and several types, including
a long-burning arc lamp for use in ships, are described.
The booklet bears the imprint of the press of the Gen-
eral Electric company, and is a credit to the multifari-

ous industrial operations centering in the great shops at

Schenectady.

The mica business of Eugene Munsell & Co. has been
established more than 50 years, so that when there be-
gan to be a call for mica for electrical insulation they
had experience which enabled them to meet the demand.
They have since been constantly enlarging their facilities

and studying to meet the varying and increasing re-

quirements of the electrical trade. They also state that

their mica is received direct from the mines, and not
through second hands Franklin Brooks, the junior
member of the firm, has recently spent considerable
time among the rich mines in Bengal, India, perfecting
arrangements by which his firm receives the finest

electrical mica in the world, selected and prepared ac-

cording to their own instructions. They also have ex-

tensive relations with the Canadian miners, which en-

ables them to furnish the best amber mica where that

quality is desired. The electrical trade, as a rule, pre-

fers to tiave its orders filled promptly, and this has been
one of the features of Eugene Munsell & Co.'s business
of the past. They guarantee almost immediate delivery

of any orders placed with them. - The firm has recently

established a branch house at 153 Lake street, Chicago,
to supply its western customers.

BUSINESS.
Whiteside & Foster of Chicago, western representa-

tives of the Fischer Foundry & Machine company,
have closed a contract with the Western Electric com-
pany for two 225 horse power four-valve center crank
Fischer engines, to be direct-connected to two of the
\\'estern Electric company's well-known type of multi-

polar generators. This plant will be used for the pur-

pose of illuminating the extensive shops of the Western
Electric company.

Secretary Edmund Dickey of the American Carbon
company of Noblesville. Ind., recently closed with the

Chicago Edison company a contract for the latter com-
pany's two years' supply of carbons. This large order
includes the carbons the Edison company will use in its

central station service, and also those that will be sold

through its supply deportment during the next two
years. It is figured that this order will amount to

S. 000, 000 or 10,000,000 carbons. Mr. Dickey was in

Chicago last week and returned home Friday night.

"We are doing over 50 percent, more business at

present than we did at the same time last year," was the

pleasant information which greeted a representative of

the Western Electrici.\n who called upon General
Manager S. V. Morrin, of the Clonbrock Boiler company
of Brooklyn, N. Y. Mr. Morrin stated that this con-
cern had been,working nights for a large share of the

time since April, and was now considering putting on a
night shift. It has orders for over 5.000 horse power
for immediate delivery, and prospects for a large trade

this fall.

The Cutter Electrical & Manufacturing company,
Philadelphia, reports that its sales during July and
August far exceeded the business done in any previous
two months in the history of the company. This is

largely due to the success which has attended the com-
pany's efforts to introduce its I-T-E circuit breaker.

The electrical exhibition held in May last in New York
gave the company an unusually good opportunity to

bring the device before the public, which was about
ripe for such an improvement. It was natural to expect
largely increased business, but the actual business done
has far exceeded expectations. The Cutter company
has closed contracts with some of the most exacting
electrical concerns in the United States. These orders

were not placed until the circuit breakers were subjected
to every known test, and it was clearly demonstrated
that the device would do all that was claimed for it.

The edition of the I-T-E circuit breaker catalogue
which was published last spring has been almost ex-

hausted, and is about to go to press with another
edition, containing all the improvements to date. This
catalogue will be made of a size to fit the pocket; there

will also be included in it the information which has
only heretofore been accessible through the Cutter data

book. The catalogue will be ready about September
2oth. and will be sent on application.

The Ball Engine company. Erie, Pa., reports ship-

ments during August as follows: Bradford Electric

Railway company. Bradford, Pa., one 200 horse power
cross-compound engine; village of Willmar, Minn., one
100 horse power engme; Fox Pressed Steel company,
Pittsburg, Pa., one 100 horse power engine, direct-con-

nected to Westinghouse generator; Henry Sonneborn fc

Co.. Baltimore, Md., one 25 horse power engine, direct-

connected to General Electric dynamo: Rogers, Peet &
Co., store building, Broadway, New York city, one 25
horse power engine, one 100 horse power engine;
National Galvanizing Works, McKeesport, Pa., one 175
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horse power engine: National Tube Works, McKees-
port. Pa., one 175 horse power engine, direct-connected

to Crocker-Wheeler dynamo; Iowa Agricultural College,

Ames, Iowa, one 60 horse hower engine; J. Q. Howe's
Sons' electric light plant, Phelps, N. Y., one 100 horse

horse power engine; Cambridge Fuel company, Byers-
ville, O., one 125 horse power engine for electric min-
ing; Institute for Blind, Janesville, Wis., one 40 horse
power engine; Bertha Mineral company. Bertha, Mo.,
one 70 horse power engine; Crook. Horner & Co., Balti-

more, Md., one 35 horse power engine; Gobierno' del
Distrito Federal, Mexico City, one 80 horse power and
one 30 horse power engine; H. V. Phelps. Nitta Yuma,
Miss., one 25 horse power engine; Toledo Glass com-
pany, Toledo, O., one 100 hjrse power engine.

ILLUSTRATED ELECTRICAL PATENT RECORD.
566,760.

Mo.
Electric Switch. Julius L. Hornig, St. Louis,

Application filed February 26, 1S96.

A rotating disk, conductor plates passing through the
disk, and a spark-arrester consisting of non-conducting
elastic material so positioned as to engage yieldingly
against the periphery of the disk.

566,762. Village or House Telephone System. Elwyn
G. Hovey, Chicago, 111. Application filed May 4,

1895.

Switching mechanism for each of the lines is provided at

each of the sub-stations, and forms an essential feature of
the equipment.

566,784. Selective System. Arthur L. Merrick and
Benjamin Brooks, Springfield, Mass. Application
filed September 16, 1S92.

An armature is moved by pulsations in one direction,
contact devices are arranged to be carried by the armature
moving in one direction lo the requisite position for con-
nection, the armature being also moved by pulsations in the
opposite direction ; a circuit is closed by the contact devices
in the latter movement of the armature, a retaining pawl is

disengaged simultaneously wirh the closing of the circuit,

a stop blocking the return movement of the contact de-
vices, and means operating independently of the current to

return the mechanism to its normal position when rendered
free to return by discontinuance of the current.

^^^ r^j-^ rp|-^

NO. 566, 801.

566,786. Electric Railway System. John M. Murphy
and Albert F. Pierce, Danbury, Conn. Applica-
tion filed September 10, 1895.

This is an electric railway system comprising a trackway,
having the rails at one side formed into a series of sec-
tional conductors, an insulated main-line wire held outside
of and adjacent to the sectional conductor rail, a series of
rotary switch devices disposed between the main line and
the conductor rail arranged to operate successively in pairs
and at one operation to rut out the last conductor section
and electrify the next forward section, a pivoted lever dis-
posed under the track having a predetermined swing and
connected with a pair of switch devices, as shown, and a
push member connected with the outer end of the lever pro-
jected up adjacent to the return or ground rail member.

566,795. Electric Heater. Francis L. Pruyn, Albany,
N. Y. Application filed August i, 1895.

Pins are arranged in two longitudinal rows alternating in
longitudinal position, and a coiled conductor passes around
a pin of one of the rows, then encircling the insulating sup-
port and passing around a pin of the other row, the coiled
conductor being thus passed back and forth around the sup-
port and looped about the pins of the two rows alternately.

566.800. Magnetic Traction Apparatus for Motor Cars.
William Robinson, Boston, Mass. Application filed

October 12, 1891.

A motor is arranged to drive a car axle and its wheels,
and coils of insulated wire surround the hubs of the wheels
exterior to the surface of the latter and arranged to mag-
netize the same, the coils being electrically connected.

566.801. Electric Railway System. William Robin-
son, Boston, Mass. Application filed December ig,

1894.

The arrangement described includes the combination of
a continuously closed circuit, a magnet included in the cir-

cuit and operated or controlled without actually opening
the circuit of the magnet, a transformer arranged to ener-
gize the circuit with a current of low voltage derived from
a current of higher voltage, and means for demagnetizing
the magnet by short-circuiting.

566,829. Toll Board Apparatus for Telephone Ex-
changes. Victor Wietlisbach, Berne, Switzerland.

Application filed February i, 1895.

An induction and repeating coil is included in the circuit

of the telephone line at the central station. There is a

local circuit at the central station, and an armature lever
controls the local circuit, and is situated opposite the pole
of the core of the induction and repeating coil, whereby the
continuity of the local circuit is controlled by the current
traversing the induction and repeating coil.

566,860. Electrical Construction, Regulation and Dis-

tribution. Thomas H. Hicks, Detroit, Mich. Ap-_

plication filed February i, 1895.

Two electric generators and a work circuit are required,
one of the generators being arranged to act as a counter-
electromotive force against the second generator, the gen-
erator which acts as a connterforce being provided wiili a

series diftereniial coil, and the coil being supplied with
current from the second generator, the countertorce gener-
ator being used aii a resistance to the work circuit.

566,874. Electric Distribution Machine. William E.
Sinclair, Milwaukee, Wis. Application filed July
25, 1895.

An electric diniribution machine comprising an automatic
quick-break knife switch for incorporation as part of an
electric circuit, a power shaft, a countcr-shaftj a switch-
closinjj cam on the counter-Bhaft, and a reducing gear in

train with die shafts.

Issued Sc^tcmher /, i8g6.

566,889. Electric Motor. Jacob Bram, Decatur, 111.

Application filed September 5. 1895.

The combination is claimed with an armature having
radial posts or projections near each end, of flanged and
slotted bobbins wound with coils and adapted to be remov-
ably seated longitudinally of the armature on the posts or
projections.

566,892. Regulating Socket for Electric Lamps. Clar-
ence A. Chute, Chicago, 111. Application filed Feb-
ruary 8, 1S96.

One claim is given: A regulating socket for electric
lamps having in combination with an insulating spool a
wire capable of resisting the passage of electricity, and
adapted to be wound helically upon said spool, metallic
guide rods attached to said spool, a metallic terminal or
pole plate, means for connecting one of said rods and said
plate, a metallic slide constructed to engage said guide
rods and to be moved up and down thereupon, a spring-
operated contact pin in metallic connection with the slide,
and mechanism for operating the slide.

566,896. Electrical Selecting Instrument. Anton Dup'
pier, Jersey City, N. J. Application filed February
12, 1895.

A movable phase-completing device is adapted to respond
to a fixed combination of electrical impulses from a trans-
mitter, and is provided with notches, in combination with
an electro-magnet and its armature lever, and provided
with an actuating pawl arranged to coact with the
notches in the phase-corapleting device; means actuated by
a false impulse to throw the pawl out of the notches and
means for retaining the phase-completing device when the
pawl is thrown out are also provided.

566.914. Electric Selector. Alexis Le Blanc, New
York, N. Y. Application filed October 3, 1893.

A series of selecting instruments adapted to respond to

impulses of opposite polarities is utilized, iu combination
with a transmitting instrument in circuit therewith and pro-
vided with means suitably arranged for transmitting im-
pulses to the selector of one polarity to thereby complete
the phase of one of the selecting instruments, and means
for transmitting impulses of an opposite polarity to thereby
return all the selecting instruments on the line to starting
point other than the one selected for operation.

566.915. Electric Selector. Alexis Le Blanc, New
York.'N. Y. Application filed November 11, 1893.

The invention includes an electro-magnet provided with
an'armature lever, and means for transmitting electrical
impulses of opposite polarity through the coils of the mag-
net, in combination with devices responding to the impulses
of one polarity to thereby impel the selecting instrument to

the end of its phase, and devices actuated by impulses of
opposite polarity to thereby restore all other instruments
on the line to starting point, both operated by the move-
ment of the armature lever m the same direction.

566.916. Selecting Device. Alexis Le Blanc, New
York, N. Y. Application filed January 16, 1894.

An armature is pivoted between two magnets adapted to
respond to impulses of different polarities, in combination
with two wheels or sectors actuated thereby to work out the
phase of the instrument or release the wheels ; an arm or
bar is pivoted to the armature and arranged to reciprocate
therewith, and suitably guided in its movement, and there
is a pawl for actuating the wheels pivoted to the bar.

566.917. Electrical Transmitting Instrument. Alexis

Le Blanc, New York, N. Y. Application filed

October 16. 1S94.

NO. 566,860.

A disk-carrying shaft is provided with a toothed disk, the
teeth being arranged in succession, andisnother disk is pro-

vided with teeth differently composed, and means for rotat-

ing the shaft in combination with the magnets and their

armatures,

566,918. Electro-magnet. Alexis Le Blanc, New York,
N. Y. Application filed October 16, 1894.

There are an outer casing, a core inclosed within the
casing, both of magnetizable material, two coils wound be-
tween them, one at each end and separated from each
other, thereby forming a double magnet, one at each end,
in combination with a movable plate armature at each end
of the core and casing, and constructed to register with and
cover both core and casing.

566,936. Automatic Starter for Electric Motors. Joseph
E. Putnam, Rochester, N. Y. Application filed

February 29, 1896.

The combination is described of variable resistance and
contacts, the operating lever and contact lever provided
with a lug. the springs on the levers, the latch, and means
for unlatching liie contact lever operated by the return
movement of the lever. _,

566,939. Electric Car Brake. Alexander B. Roney,
Chicago, 111. Application filed April 2, 1895.

A screw-threaded shaft is driven by a motor, and a yield-
ing connection between the sliaft and the armature of the

rnotor. a nut working on the shaft and held agaidst rota-
tion, and a brake-rod connected with and actuated by the
nut.

566,951. Signaling Device. Herbert L. Webb, New
York, N. Y. Application filed March 18, 1893.
The combination is claimed with an electric impulse

transmitting instrument and a selectinginstrument adapted
to respond to electrical impulses from the transmitter of
a signaling device in connection therewith, adapted to be
moved step by step, and thereby display successive signals
alternating in sign at each step, an electro-magnet for actu-
ating both responding lo the impulses, and provided with
an armature lever and its retractile spring, mechanism at-
tached to one end of the lever to thereby actuate the
selector upon one of its movements, and means attached to
the other end of the lever to thereby actuate the signal de-
vice upon its reverse movement.

566.984. Electric Railway. Rudolph M. Hunter, Phila-
delphia, Pa. Application filed February 3, 1896.

A railway, a suspended conductor arranged along the rail-
way, an electrically propelled car, and a frame having one
end connected to the car and the other end guided by the
suspended conductor, in combination with an independent
trolley or current-collecting device universally hinged or
jointed to and carried by the frame close Co the suspended
conductor, and making a spring-actuated contact with the
conductor, and an electric circuit leading from the trolley
device and including the electric motor on tlie car.

566.985. Telegraphy. John M. Joy. New York, N. Y.
Application filed June 17, 1895.

NO. 566,939.

There are a rotatable commutator of a shaft, a metallic
cylinder mounted on the shaft but insulated therefrom, a
single pair of conducting segments in diametrically oppo-
site sides of the cylinder and insulated from the latter, in-
sulated rings on tne ends of the commutator, and brushes
making contact witli the rings, cylinder and segments.

567,023. Automatic Circuit Controller for Electric
Pumps. David W. Dunn, Wrenthara, Mass. Ap-
plication filed May i, 1895.

One claim is for the segments connected with resistance
coils, spring, slotted link, and automatic means for moving
the member to and beyond its central position through the
slotted link.

567,045. Plate for Secondary Voltaic Batteries. John
G. A. Rhodin, Clifton Hall, England. Application
filed September 25, 1895, Patented in England May
2, 1895; in France September 4, 1895; in Belgium
September 7, 1S95; in Cape Colony September 26,

1S95; in Hungary September 29, 1895; in New
South Wales October 14, 1895; in Italy October 22,

1895; in Victoria October 22, 1S95; in Austria No-
vember 6, 1895; in Canada November 9, 1895, and
in Spain November 25, 1895.

The invention consists of a perforated frame-plate, in
combination with plugs composed of a roll of lead provided
with projecting solid ribs joined by a thin film of lead,
the plugs tilling the perforations of the frame-plate and pro-
ducing permeable plugs to the interstices of which the elec-
trolyte has access.

567,077. Telephone Transmitter. Nerval L. Burchell,
Washington, D. C. Application filed September 5,

1895.

There is the combination with a primary diaphragm of a
secondary diaphragm having a central connection with the
first, electrodes separated from each other and rigidly
mounted upon the secondary diaphragm, a granular con-
ducting material for a variable resistance medium, a
chamber in rear of the secondary diaphragm to receive the
granular conducting material, and means for regulating the
dimensions of the chamber.

567,112. Electrical Communication. Joseph A. Sulli-

van, Cincinnati, Ohio. Application filed July 15,

1893-

Among the features of this invention are a relay magnet,
an escapement actuated thereby, a permutation wheel hav-
ing thereon two or more series of conducting and non-con-
ducting teeth, a wheel-rotating armature, and an auxiliary
spring armature to continue the resetting local circuit.

567,116, Electric Lamp Pole. Marcus B. Bailey,
Brooklyn, N. Y. Application filed March 24, 1896.

This is a knock-down pole for arc lamps, consisting of a
stake provided with an upper eye and a smaller lower eye
forming sockets, a removable pole proper having a tapering
lower end inserted into the sockets, and a detachable lamp-
supporting bracket applied to the upper end of the pole
proper.

567.118. Trolley. Frank W. Canales, Portland, Me.
Application filed January 22, 1896.

The essential features are a base, a plate pivotaliy at-

tached thereto, and having uprights made integral there-
with, a yoke pivotaliy attached to the uprights, a wheel
pivotaliy mounted in the yoke, means for holding the wheel
and yoke erect, and means for conducting tJie electricity
from the wheel to the trolley pole.

567.119. Electric Motor. Rudolf Elckemeyer, Yonkers,
N, Y. Application filed December 31, 1890.

In an alternating current motor the combination is claimed
of an armature carrying coils connected in series, an inside
field coil, separate or isolated coils conforming to and
massed with the field coil, and one or more outside, or
counter-held coils connected in series with the field coil.



EVERY SATURDAY.
Vol. XIX. CHICAGO, SEPTEMBER 19, 18 No. 12

The Telephone in Railway Operation.
In these days of telephone competition, when large

users can buy instruments outright and establish inde-

pendent exchanges for private use, precisely as one can

install an isolated electric lighting or power plant, the

advantages of telephonic communication are made evi-

dent in many commercial and industrial enterprises

where formerly it was not practicable to obtain the full

benefit of the use of the instrument. This is particu-

larly true in railway work, to control the operation of

trains. The advantage of the telephone for this service

lies in the fact that the services of trained operators are

not needed, so that the order can be quickly and ex-

plicitly conveyed or received by anyone. This results

for use on an elevated road. Mr. Jones has had oppor-

tunity to make a fair comparison, for he was for many
years connected with the Manhattan system of New
York, where the telegraph is employed.

The Metropolitan elevated railroad system consists

of a main trunk line and four branches, embracing

about 35 miles of track. The company relies on the

telephone exclusively for communication over its lines,

and has its own independent equipment, with a switch-

board at the Marshfield avenue station, which is a cen-

tral point. In all there are 31 telephone stations, lo-

cated as follows:

General Offices—W. E. Baker, general manager;
M. M. Dorland, acting purchasing agent; A. S. Jones,

duties. The illustration (Fig. 3) shows the compact ar-

rangement of the small switchboard, which enables the

operator to make change for a passenger, if necessary,

while she has the receiver at her ear. Through this ex-

change the officers and dispatchers can talk to any tele-

phone station on the line; can hold trains, if desirable;

apprise employes of any emergency at the power house

or at the bridge over the Chicago river; notify towermen

and others of any trains running "special"—in fact,

conduct the whole operation of the road. In Fig. i is

given a view of the interior of the switching tower at

Marshfield avenue, where the telephone is a useful ad-

junct. This tower is located at a double-track junction

with a four-track double cross-over. There are 10

Fig. Interior of Switching Tower, Metropolitan Road, Chicago. big. 2. Telephone Cable on Elevated Road.

THE TELEPHONE IN RAILWAY OPERATION.

in a saving in operating expense, with the added advan-

tage that the lines are also available at any time for the

transmission of the many other messages sent out from

the headquarters of a railway system or from point to

point on the line. The telephone is not in use for train

dispatching on any long steam railway, as far as known,

but it has proved very successful on the extensive sys-

tem of the Metropolitan West Side Elevated Railroad

company in Chicago, on which, as is well known, the

motive power is electrically transmitted. Of course

train dispatching on an elevated road, with trains at

frequent intervals and all proceeding at the same speed

on two or more tracks, presents a very different problem

from the control of a number of passenger and freight,

local and through trains on a single line of surface rail-

way perhaps hundreds of miles long. Still, with the

perfection of the modern long-distance telephone, there

does not appear to be any valid objection to its introduc-

tion. At any rate, to cite the testimony of NPr. Jones

the superintendent of transportation of the Metropolitan

company, the telephone is far preferable to the telegraph

superintendent of transportation; W. E. Middleton,

station inspector; D. MacAUister, chief engineer; C. W.
Hillman, auditor.

Main Line^—Starter, Franklin street; Market street

tower; west bridge tower; Canal street lower; car shops;

store house; power house; Marshfield avenue tower;

Marshfield avenue station; A. S. Jones, residence; M.
Conealy. residence; M. N. Scott, roadmaster; M. N.

Scott, residence.

Garfield Park Line—Ogden avenue station; Kedzie

avenue station; yardmaster, Forty-sixth street; starter,

Forty-eighth street.

Logan Square Line—Grand avenue station; Robey
street tower; dispatcher, Logan square.

Humboldt Park Line—California avenue station;

starter, Lawndale station.

Douglas Park Line—Polk street; Eighteenth street;

Western avenue.

The telephone system in use is that of the Western

Telephone Construction company, Chicago, and the

plan followed is that of a regular central office exchange.

The young lady in charge of the ticket office at Marsh-

field avenue attends to the switchboard and easily makes

all the connections required without neglecting her other

Fig. 3. Switchboard at Marshfield Avenue.

switches operated by the towermau. Beyond the tele-

phone, on the wall at the left, will be noticed an auto-

matic circuit breaker and a large knife electric switch in

the main track circuit. The latter is used in the emer-

gency of a short-circuit on the cross-over, warning hav-

ing been given by the circuit breaker.

Complete metallic circuits are used for the telephone

service. The line construction is designed according to

the latest and best practice. A lead-covered twisted

pair cable, with saturated paper insulation, is used

throughout. This cable is hung by special sheet metal

clips from a supporting wire, which is in turn hung
from porcelain knobs carried by the ends of the railroad

ties. A view of the cable and supporting wire, taken at

the Paulina street crossing of the Douglas Park branch,

is given in Fig. 2. Although this cable parallels through-

out its entire length the conducting rails of the railroad

system, which carry a current of several thousand am-
peres, subject to sharp fluctuations, not the slightest in-

duction has ever been noticed on these lines. This

shows what a proper twisted pair construction will do.
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Every precaution is taken to prevent injury to the

cable and instruments by lightning or other causes.

Each wire of the cable is provided with a separate fuse

wire at every station. For this purpose the cable is cut

off on entering each station. The lead covering is re-

moved for a few inches from the end and a short lead

wire is soldered to each individual wire of the cable, the

joints being securely taped. A lead pipe about 10

inches long and of a little greater diameter than the

cable is then passed over the lead wires and secured to

the lead sheath by an ordinary wipe joint. This piece

of pipe is maintained in a vertical position, the loose

wires leading out from the open top, and it is kept filled

with some insulating fluid. Each wire is then led

through a lightning arrester fuse near the cable terminal

and down through a similar cable terminal on the out-

going cable. Of course at each station one of the pairs

of wires terminates in the telephone at that station.

The regular granular long-distance instrument of the

Western Telephone Construction company is used at

all the stations, and it is said to fulfill all the require-

ments and to give practically no trouble.

A brief description of the switchboard will beef inter-

est. The framework for holding the jacks and the 30

drops resembles an egg-case and is made of hard rubber

thoroughly bolted and braced so as to be firm and rigid.

Each cell or compartment of this "egg-case" holds the

electric magnetic drop and spring jack for a particular

line. In the back of each of these cells is the electro-

magnet for operating the shutter. This is secured by

two small screws to the edge of the framework, and is

therefore readily removable from the back of the board.

The armature is pivoted at the front end of the coil and

reaches back to its rear eud, from which it is normally

held by a slight leaf spring, which also serves to keep

the armature from sticking. An arm integral with this

armature reaches forward to engage the shutter, which

is hung in the extreme front of the cell. Between the

shutter and the electro-magnet is placed the line spring

jack, which is of course arranged to cut the magnet coil

out of the line circuit when a plug is inserted. When
the shutter is thrown by a call coming over the line, it

falls directly in front of its corresponding jack. The

location of the jack is therefore apparent at once to the

operator, and she does not have to look to see what

shutter is down, and then hunt the corresponding jack

before making the connection. The greatest saving of

labor resulting from this arrangement is. however, that

the plug, before entering the jack, must pass the shutter,

which it mechanically restores in so doing. Thus all

the labor of restoring drops is practically obviated, All

of the spring jacks are separately removable from the

front of the board.

The success of the telephonic system on the Metropol-

itan road is pronounced, although at first it was regarded

as an experiment. Before dismissing the interesting sub-

ject of the possibilities of the telephone in railroad work,

it is apropos to quote the following from a telegraphic

journal, printed on September ist, under the heading,

"Uncertainty of the Telegraph in Dispatching Trains:"

An accident occurred on the Toledo & Ohio Central

railroad in Columbus, Ohio, recently which resulted in

the loss of four lives, and while it is understood at this

writing that the coroner will render a verdict in which

no criminal carelessness or negligence will be charged

against the company or its employes, yet the direct

cause of the accident was of such a peculiar nature as to

be of interest to all railroad men, train dispatchers and
operators in general. It appears that the only block

system the Toledo & Ohio Central has is located in this

city. An in-bound passenger train on a new schedule

was reported some twenty minutes late from a station a

short distance down the line. A yard engine with some
cars was waiting to go to the south end of the city, and
when it was learned that the passenger train was late

the yard engine asked for and received permission to en-

ter the block in order to facilitate the handling of its

cars, and proceeded toward the south yards. The dis-

patcher figured that the passenger would not make up
much of the lost time, owing to the fast schedule, and
based his conclusion on its performance the night before,

when it only made up seven minutes. It appears, how-
ever, that the passenger made up more time thoU was
anticipated, and arrived at the south end of the block

only a few minutes late. The train dispatcher happened
to be working with Toledo or some point north, and as

there waa quite a severe electrical demonstration of the

elements transpiring at the time, and the wire worked
hard, he was adjusted high. After receiving the busi-

ness from the office with which he was working he gave

his "O. K." in the usual manner. At this instant there

occurred what he describes as a disturbance on the wire,

as if some one was trying to say something for which he

didn't seem to be adjusted, and thinking that probably

the man at the other end didn't get his "O. K,, ' he re-

peated it. This "O. K." seems to have proved fatal to

the passenger train, for the disturbance on the wire

appears to have been the operator at the south end of the

block asking the dispatcher for permission for the pas-
senger train to enter, and the "O. K," given by the dis-

patcher and which he intended for the man he was
working with was construed by the operator at the block
to be the password for the passenger. The next twist

of the relay spring by the dispatcher in his effort to ad-
just brought the startling intelligence that the passenger
had passed the block, and the result was inevitable.

The remainder of the verdict will be devoted to the
te'egraph system and code of signals adopted by the com-
pany and in operation when the accident occurred.
Briefly stated, the coroner will hold that the telegraph
system v-fas very crude and imperfect, and had a better

system been in use the accident might have been averted.

The finding will close with a description of the imperfec-
tion of the system complained of and a recommendation
as to what he considers a safe system. His finding in

this regard will be based on information received from
representatives of other railroads.

Li Hung Chang at Niagara Falls.

I
From the special correspondent of the Western Elec-

trician,]

His Excellency Li Hung Chang, ambassador of China,

visited Niagara Falls on Sunday, September 6th. The
day was wet and dreary, and it was not until after three

o'clock in the afternoon that Li and his attendants

started out sightseeing. They looked upon the falls,

and then they were driven up to the big power house of

the Niagara Falls Power company, so that Li could look

and see for himself the greatest electrical development

in the world. To view the mammoth generators they

hotel he said: "Electricity is magic. Here it is double

magic; magnificent magic,"

Before leaving for Canada a phonograph was taken up

to his room for Li to listen to. His excellency at first

demurred, and intimated that the instrument was not

one of Edison's genuine productions, but the gentleman

who solicited Li's attention pointed to the Legion of

Honor decoration he wore. This convinced Li and he

listened to the following, which had been translated into

Chinese for the cylinder:

The phonograph's salam to his imperial excellency,

the viceroy special ambassador from China. The latest

born of American genius bends its knee of steel and bows
its neck of iron in respectful salutation to the soldier and
statesman who has honored America by visiting it. The
phonograph sleeps not; neither does it drink nor eat, yet

tires not. Seeing nothing it hears all things; once hear-
ing, forgets not, and with unerring truth preserves
through all ages its exhaustless treasure of word and
song, rendering again throughout eternity from its incom-
parable treasure the priceless words of immortal man.
This soulless body, through the hands of its creator-
Edison—whose rare genius is the pride of the country,

surrenders itself into the gracious hands of the favored
envoy of his imperial majesty of China, and begs that it

may be so honored as to be permitted to accompany
his excellency throughout the remainder of his remark-
able journey around the world, carrying, as it does within

itself, ever responsive to its new and imperial master,
the voices of some of America's most distinguished sons,

and above all, the voice of the venerable widow and
much loved children of America's greatest and most la-

mented soldier, Grant, to whose memory it has pleased

FIG. 2. HANDLING POLES FOR ELECTRICAL WORK.—TRAIN LOADED AT GREEN BAY. WIS., FOR ROCHESTER. MINN.

allowed glimpses of some of the natural beauty about

the falls to be slighted, but all felt well repaid for this

neglect when they entered the power house. William

A. Brackenridge, chief engineer of the Cataract Con-

struction company, was there to receive them on behalf

of the power company. The eminent Chinaman gazed

at the rapidly revolving Westinghouse generators with

astonishment. It was evident that he considered them

one of the wonders of America. Question after ques-

tion was asked. Mr. Brackenridge answered some of

them, and told of the proposed transmission to Buffalo.

He told Li of the amount of power developed, the cost

of the plant, what it did, and where the water went.

"Is the power in the water?" was one queer question

asked through the interpreter.

The detail of all parts was fully explained to the vis-

itor through the courtesy of Mr. Brackenridge, and as

Li rested close to one of the big dynamos, feeling the

rushing air from it fan his cheeks, he stretched out his

cane and pointed toward the dynamo. He had either

miscalculated the distance, or was in ignorance of the

danger in which he placed himself and others by the

act, for almost instantly the cane was wrenched from his

grasp and went flying with terrific force half way across

the power house floor. When he reached out the cane

it struck one of the rivets of the mammoth field ring of

the generator, which at the time was revolving at a

speed of 250 revolutions per minute. It is possible that

had Li been a little closer to the generator at the

time the cane would have been caught at such an angle

as to have driven it through his body and might have

caused almost instant death. A*' er T-i returned to his

his excellency to pay a tribute of affection and regard so

tender and so impressive as to cause the hearts of 70,000,-

000 of freemen to vibrate in silent and respectful sym-
pathy,

Li took the cylinder with him, and when he gets

home he may want the phonograph to hear it talk.

Handling Poles for Electrical Work.
The development of the electrical business to its pres-

ent proportions has necessitated considerable advance

in many lines contributing to it, and one effect has been

the improved business methods that have been adopted.

As an instance of this it is only necessary to call to

mind the development of the business of handling poles

used in electrical construction and transmission work.

This department has progressed with others, and the

changes that have been wrought during the last few

years have entirely altered the character of the business

and the methods employed. One of the most promi-

nent factors in this transformation was the Valentine-

Clark company of Chicago, which is composed of ener-

getic young men who have bsen identified with the elec-

trical business so long as to b3 considered "old-timers,"

although they are comparatively yoang in years.

In January, 1892, the Valeatine-Clark cDmpany was

incorporated with John Valentine as president and

Ernest L, Clark as secretary and treasurer, for the hand-

ling of cedar poles for telegraph, telephone and electric

light construction. The idcorporation of the company
was necessitated by the growth of the business, which

was for'merly handled by Mr. Clark, the present secre-

tary, who started the business in May, i88g, The plan
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outlined by the company in handling poles was, to a

great extent, a new one, as prior to this time cedar poles

were always shipped from the woods to the consumer,

necessitating considerable loss o£ time and delays in se-

securing cars. The company recognized the necessity

of opening central yards, from which shipments could

be made wUh promptness, which means so much to the

consumer.

The first yard was located at Clare, Mich.. 50 miles

west of Saginaw on the Flint & Pere Marquette and To-

ledo, Ann Arbor & Northern Michigan railroads. As

the business grew a second yard was started at Green

Bay, Wis., and was located on the Chicago & North-

western, Chicago. Milwaukee & St. Paul and Green Bay.

Winona & St. Paul railroads, as also the Toledo & Ann
Arbor Car Ferry, the latter facilitating matters when

large shipments are necessary for eastern delivery. The
third yard was opened in the year 1895 at Waukesha,

Wis. This yard was made necessary in order to facili-

tate the prompt handling of material for delivery south

from Green Bay, Wis., to Rochester. Minn., laden with

poles for the extension of the lines of the Northwestern

Telephone Exchange company in that locality. A pic-

ture of this train is given in Fig. 2.

Street Railways in the Empire State.

^

By G. Tracy Rogers.

The Street Railroad Association of the State of New
York, I am proud to say, ranks first in importance among
all the state street railway associations. Nearly all the
principal roads in the state are active and interested

members, all working for the greatest good to the great-

est number. We have the metropolis of the United
States as well as the small villages to care for, and there

is but one sentiment, and that is, mutual assistance and
protection.

We can point with pride to the work of our associa-

tion as well as to the standing of the street railroads of

our state. Each year tends toward better building and
more conservative management in all departments.
While the roads in this state have made a decided gain

in gross receipts during the last year, we more than

ated, power can be economically delivered 20 miles or
more from the power station by the three-phase system
and the use of high-tension current. The experience of
the year has also demonstrated that with direct current
machines, longer lines than we had previously supposed
can. by the addition of boosters, be operated economi-
cally. Some 15 or 20 different roads in the United
States are now using this system. All of these improve-
ments are enlarging our field of business and opening
the sole available field of connecting suburban towns.
The adoption of the third rail by the New York, New

Haven & Hartford Railroad company and by the
elevated roads in Chicago, with the success which has
attended it, although not a new idea, may indicate a step

in advance.
The new subway in Boston is rapidly approaching

corapletiou. It is unique in many respects. The cars

on the overhead trolley system will leave the surface

and by a rapidly descending grade enter a double track

subway with underground stations at frequent intervals.

The subway will relieve the streets in the con-
gested sections of the city very considerably. A
unique feature of the system will be the terminal ar-

rangements at points where the different routes end.
Instead of returning upon the same track or by means

1

Green Bay, Wis.. Station.

and west. Some idea of the extent of this enterprise

and the appearance of the stations mentioned may be

gained from a glance at the group picture on this page

(Fig. I ) containing excellent views of the three yards.

The object in opening these yards was at once apparent

to consumers, as they were enabled to purchase poles at

reasonable prices and at the same time were assured of

prompt delivery. This advantage the company could

only gain by following the plan here outlined. After

it had shipped all of the material from the woods

into these yards the poles were sorted, those of" each

length being placed in separate piles by themselves.

The points at which these yards are located are all rail-

road division headquarters, which assures purchasers

that cars can be procured immediately for their ship-

ments, as all surplus cars on the divisions are stored at

the division headquarters.

During the present season of 1896 over 2,500 carloads

of poles have been delivered to the company's yards, and

before the season is over a like number will have been

shipped to consumers. The company has handled, in

and out, this year between 80.000 and 100,000 poles.

One shipment of special interest was that of a train

Yard at Clare, Mich.

FIG. I. HANDLING POLES FOR ELECTRICAL WORK.

ever realize not only the importance, but the necessity of

the most prudent and careful management.
The last year has not been marked by any startling

or radical changes in the street railway world. The
same tendency toward better building seems to prevail.

The extension of roads into the country, the construction

and adoption of high speed motors and larger cars, and

the rolling and laying of 60 foot rails, have all been tried

successfully. The exercise of greater care in providing

for the return current is to be observed, but perhaps the

most important advance is in the universal adoption by

large plants of the directly connected generators; indeed,

I am informed that over 80 per cent, of the generators

produced during the last year are of this character.

However, it still remains a question whether the

adoption of directly connected units is true economy in

smaller cities and towns where the total demand for

power is not great, real estate comparatively cheap and

the load variable, necessitating the use of several small

units. The relative cost is greater than where the sizes

are larger. The advantage of connecting several small

units to shafting to avoid an entire shut-down is also to

be considered. In short each type of generator is

adapted to certain conditions to be met.

The experience of the last year has demonstrated that

where very long lines of street railways are to be oper-

1 Annual address of the president of the Street Railway Asso-

ciation of the State of New York at Binghamton, Septembers,

Waukesha, Wis., Depot,

of a cross-over passing to the other track, the car will

continue forward past an "island" station and by a de-

scending grade and a loop with an ascending grade re-

turn to the former level and the opposite track. High
speed can be maintained in sections of the city where it

would otherwise be impossible.

The great city of New York, which should be at the

head and front in all matters of progress and improve-
ment, is forced to confess that she is far behind all other

cities of the state in modern transportation facilities.

The fact that she occupies this out-of-date position in

respect to the construction of surface roads is not a re-

flection on the enterprise of the railroad interests of that

city, but upon the municipality, because of the restric-

tions f'Ut upon the railroad people by the authorities.

New York is debarred from the up-to-date overhead
trolley construction that prevails in all neighboring cities

and country towns. It is forced to content itself with
the old horse-car method of transportation, together with
a limited mechanical system, which many smaller cities

have abandoned for the trolley. While the unpopular
elevated assists largely in serving the demands of three

or four million people, still the principal city of the

United States should have the most approved facilities

and means of rapid transit.

The empire city has declared absolutely that she will

have none of the trolley on her thoroughfares, and on
account of this prejudice the existing conditions cannot
be improved until something as good or better than the
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present overhead trolley has been discovered. The rail-

road people are forced to experiment with what has

heretofore been considered impracticable, with the hope

of developing something that will take the place of the

horse and be a good and acceptable substitute for the

very efficient service of the overhead trolley.

The remarkable growth of traffic in New York city

during the past 30 years and the necessity of the most

improved facilities for transportation and the best possi-

ble method of traction are plainly illustrated in the fol-

lowing table:
Total Traffic.

In 1S65 II street car lines carried 79,618,818

In 1S75 13 street car lines carried 140,582,793

(With the elevated's first year. Third and

Ninth avenues, 644,025)

In 1878 15 street car lines carried 169.105,739

(With the elevated open on Sixth and Sec-

ond avenues, 9,236,670)

In 1883 15 street car lines carried 266,164,236

(With elevated carrying 92,124,943)

In 1893 16 street car lines carried 453.652,964

(With the elevated carrying 219,621,017)

A number of interurban and suburban trolley roads

FIG. 1. INTERIOR TELEPHONE EXCHANGE SYSTEM.

have been completed and operated during the last year

with almost phenomenal success, A well built road of

this character, starting from a fair-sized city, and owned
and operated by the city company and tributary to its

system, connecting one or more thrifty villages with the

city, to my" mind will pay. Such has been our experi-

ence with the Binghamton, Lestershire & Union rail-

road. In this case we own most of the right of way,

obtained where necessary by proceedings under the laws

as amended in 1895. We generally found the farmer

along the route welcomed the trolley road, since it served

him personally, which a steam road would not, and he

was very reasonable in his demands. I would also sug-

gest that such a road cannot be too well built or graded.

The first cost is staggering, but in the end will pay a

dividend.
The question as to the profit from carrying freight,

express and United States mails has been freely dis-

cussed. There is no doubt but that ultimately this

traffic will be profitable and we are assisting in building

FIG. 2. INTERIOR TELEPHONE EXCHANGE SYSTEM.

up our territory in a most substantial manner. I con-
sider carrying the mail less profitable than the freight

and express business, but it has many obvious advan-
tages to the road as well as the convenience to our
patrons.
Never in the history of this association have there

been so many questions of vital importance confronting
us. I will but call your attention to a few, and I trust

that in case some of you do not agree with me or my
views, you will pardon my alluding to the present politi-

cal situation. In my opinion it is bad policy for the
railroads to enter the political field, but we should, as

far as possible, see that good, clean men are elected to

make the laws under which we act. The street rail-

ways of this country can take but one position on the
money question which is now forced upon us. Our
bonds, both principal and interest, are almost uniformly
payable in gold, and should this country adopt the silver

basis we must pay gold and accept the depreciated cur-

rency of the country for our fares, which are iixed and
cannot be advanced. Wecannot place the situation be-
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fore our employes any too forcibly or plainly, as they will

be the greatest sufferers. The situation is a grave one

for all railroad interests and demands our careful con-

sideration.

From the railroad commissioners' report of 1895 I find

that it has cost all roads of the state giK per cent, of

their gross receipts for operating expenses, interest, taxes

and rentals. Ninety-one and one-half per cent, of the

five-cent fare we receive is four cents five and three-

quarter 'mills, leaving but four and one-quarter mills

profit for dividends. This fact should put at rest all

question of cheaper fares. In New York city one can

legitimately ride i2,'4 miles for five cents, transporta-

tion .004 per mile; in Brooklyn 18 miles, transportation

.0028 per mile, and in Buffalo 1334 miles, transporta-

tion .0037 per mile. The street railways in the state of

New York to-day afford the cheapest transportation in

the world.

No doubt we have all laid too many miles of track

from a dividend-paying standpoint, but not for the

convenience of our patrons. We may not be considered

philanthropic, but we are. when prosperous and build-

ing for the future, more generous and far-sighted in our

treatment of the public than would be warranted were
there any further concessions to be demanded,
Dividends are being withheld and turned back into

the property. There is no business which demands
closer attention and more careful management than the

street railroad business. We are a target for the public

and the press, while, in fact, we are their servants. The
street car is the poor man's coach, and the better the

service the greater the business and the more favor we
may expect from the city government. The business

of a street railway is done on a very close margin, and
except in our large cities we find that in order to do
more than pay operating expenses and interest the man-
agement must force the business in many ways. - In
fact, we must educate the people to ride by erecting

pleasure resorts, etc. In the effort to pay dividends,

the street railway manager endeavors to increase gross

receipts by attracting passengers, not by reducing oper-

ating expenses in such a manner as to repel them. It is

a question for your consideration, gentlemen, how far a

street railway company should go in providing for the

comfort of its patrons. In many cases, however, we
must await the increase in population and the extension

of our city area before the period of large dividends

comes to us.

The question of fenders is still confronting us and is a

most perplexing problem. More patents for street car

fenders have been granted during the past few years

than for any other class of inventions. It is stated upon
good authority that there are upward of four thousand

on the market, and I dare not estimate the number left

in the brain of would-be inventors. It is the opinion of

many street railway men that the fender is a menace.
Your executive committee was anxious that an act be

passed regarding the use of fenders. There were a

number introduced. The one introduced by the chair-

man of the Assembly railroad committee seemed to

meet the approval of the public and was heartily en-

dorsed by your executive committee, but for some
reason it never became a law. The street railways are

anxious that the state share some of the responsibility.

I stated last year and still believe that the best fender

for the front end of a car is a clear-headed motorman.
Now that the limit for indemnity in this state is re-

moved by the constitutional amendment, the question of

accidents and accident insurance is one of the most im-
portant questions of the day. A street railway company
before the average jury is at a great disadvantage. It is

a grave question whether it is wiser to take our own
chances without insurance, or to pay the high premium
asked by the indemnity companies and still take chances
of being indemnified. If some of the principles of state

insurance now in operation in Germany could be incor-

porated in our American system, or if perhaps some sys-

tem of mutual insurance could be adopted, railway com-
panies might be relieved from the tremendous injustice

frequently done by juries. It is gratifying to state in

this connection that during the past year there has been
a decided decrease in the number of accidents.

The spirit of emulation in employes can be cultivated

to good advantage and will materially better the service

and be of benefit to the company. The manager of our
road has adopted a system of keeping the records of the

performance of each man in his department, also a daily

average, for purpose of comparison. The plan has been
very successful with us, and I think a benefit to the em-
ployes. Some plan of this character, I am satisfied, is

being followed by nearly all roads. Too much pains
cannot be taken in educating our help in all depart-

ments. The interest taken in them is many times re-

ciprocated in their efforts for our interests and their

own advancement.
No question is of greater importance to the street

railway companies and the manufacturers of equipment
and electrical apparatus than that of having some defi-

nite standard as regards the rating of motors and gener-

ators and as regards the features involved in application

of the same, such as diameter of car axles, wheels,

height of car bodies from track, etc. The steam roads
of the country have done much toward fixing standards
and rendering interchangeable material and parts.

This gives to the railways, aside from all other advan-
tages, a cheapened cost to the manufacturer and conse-
quently to the road, due to the reduction of the number
of different parts and sizes. These and many other
points which will suggest themselves apply even more
forcibly to street railroads than to steam railroads.

The pleasant relations now existing between the steam
railroad and street railway companies of this state are a
subject for congratulation, although in many instances

the interests are conflicting, In many states it is almost
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a case of the Kilkenny cats. It is a pleasure to be able

to state that the existing situation in New York has been
largely brought about by the executive committee of

your association. A proposition to consolidate the two
organizations in one association is now under consid-

eration.

The history of railways in this country shows the

progressiveness of the Anglo-Saxon race better perhaps
than anything else that history records, and yet there is

room for the ever busy inventor and the diligent man-
ager. The inventor has been busy the past year with com-
pressed air and the production of cheaper electrical power.
In my opinion the discovery of Dr. W. W. Jacques,

whereby he produces electricity direct from coal, gives

promise of great things. Whether Dr. Jacques will suc-

ceed in working it out to a successful finish and a com-
pleted practical piece of apparatus for producing the

current directly from coal, is not yet assured. It is of

course an impossibility to estimate the advantages of

such a system if practically developed. The refuse

culm piles of the coal-producing sections will be brought
into use and the great loss between the coal units and
the current at the switchboard will be almost entirely

eliminated. Of course it is impossible to determine
what the ultimate efficiency of the method will be. bu t
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it would have to be very low not to be far more economi-
cal than the multi-conversion method now in vogue. An
ordinary steam engine does not realize more than six or

seven per cent, of the total amount of power resident in

the coal. The remaining 90 or more per cent, is abso-

lutely lost. The loss of mechanical power in the engine
when belted to the generator and the loss through conver-

sion into electrical energy by the dynamo all combine to

make the existing system entirely incomparable with the

Jacques system if practically developed. I understand
that the Jacques method has been investigated by some
of the most careful and competent electrical engineers

and scientific men, and on the strength of this a com-
pany has been formed with ample capital and composed
of men of acknowledged financial and business ability.

This looks as if the result of the investigation had con-

vinced them that the foundation was there, as stated

above, for the practical development of a great system.

During the past year I have called a number of meet-

ings of the association and of the executive committee
and have addressed you through the mails. I wish now
to thank you most heartily for your prompt response as

the occasion required, for the kindly treatment I have
received at your hands, and for the confidence you have
accorded me in every respect.

Wishing my successor the same hearty co-operation

and courteous treatment which I have received during

the last two years from the members of the association,

I thank you for your kind attention and wish you all

prosperity for the coming year.

Interior Telephone Exchange System.
The time is rapidly approaching when large business

houses, realizing the enormous value and convenience of

telephone intercommunication, will put in private ex-

change systems connecting their several departments.

One of the most ingenious and unique of the recent sys-

tems brought before the public is manufactured by the

Stromberg-Carlson Telephone Manufacturing company
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oi Chicago. It is one of the foremost from an artistic

as well as electrical and mechanical point of view that

<;an be constructed, and one that is a credit to the user

as well as the manufacturer-

Fig. I (p. 136) represents a wall instrument for a 20-sta-

tion system. This instrument is equipped with the com-

pany's transmitter on a rotary switch and compound re-

ceiver, a battery call bell and new plug switch. Fig. 2

represents a desk set for a system of the same capacity.

This set consists of one of the regular exchange tele-

phones with buzzer and plug switch. The system requires

no central station switchboard or operator, the caller mak-

ing all connections. All the stations of the system are

so connected that any one may be called from any of

the others without disturbing a third. Any number of

pairs of instruments can be u?ed simultaneously without

interference. One of the special features of the plug

switch is, that should a user neglect to disconnect any

one of the stations by failing to place the plug in the

home number when through, it does not prevent that

station from being called from another. Any station,

when not in use, can be called regardless of where the

plug of that particular switch may be. That is entirely

controlled at the calling station. The system is especi-

ally commendable where there are but a small number

of stations required, as it not only saves the expense of

an operator, but it also greatly expedites the making of

connections.

To call a station, insert the plug into the number de-
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New Alternator for Armour Institute of
Technology.

The Fort Wnyne Electrical corporation has just com-

pleted and shipped to the Armour Institute of Technology,

Chicago, a new alternator of its latest type. It is the

first one constructed in its class and is of 25 kilowatts

capacity and compound wound, has 10 poles and runs at

I, Goo revolutions per minute. At the standard speed it

furnishes a current of 16,000 alternations.

The dynamo will be placed in the dynamo laboratory

of the Institute and used mainly for testing purposes. A
lamp rack is being constructed to absorb its full output,

and may be used to take the electromotive force of the

dynamo, i.ioo volts, direct for non-inductive load or as

a non-inductive load for transformers at 50 and 100

volts.

The armature is of the iron-clad type, the core plates

being ingeniously laid up so as to insure a satisfactory

magnetic circuit and afford excellent ventilation.

The single-phase alternating current equipment of the

Institute is now very complete, In addition, it com-

prises one 45 kilowatt Westinghouse alternator of

7,200 alternations, and one five horse power four-pole

dynamo that may be run from 7,000 to 10.000 alterna-

tions. A sufficient variety of rates of alternation is

thus insured for all transformer testing. The Weston

Electrical Instrument company is now completing an

order for a range of their wattmeters from 150 to 30,-

000 watts, with suitable multipliers. The laboratory
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line. The matter has been referred to a committee
from the council,

James Hughes of the Northwestern Telephone com-
pany says that it will be two months before all of the

lines are strung into South Dakota cities included on the

list. Work is being pushed vigorously.

Utilization of Electricity in Paper Mills.
The new plant of the Clifi Paper company at Niagara

Falls has been in operation a sufficient length of time to

determine whether the application of electricity to paper

making effects a saving over steam, and the verdict of

the Cliff company is favorable to the new arrangement.

Of course it is recognized that the Cliff company is es-

pecially fortunate in the matter of water power, but

outside of this it thinks electric power on paper machines

effects a saving. First, it finds that the electric

power gives greater speed to the paper machines to the

extent that the output is increased at least 40 feet per

minute, which a little figuring will show increases the

total output during a year quite materially. The gener-

ators require but little attention as. compared with steam

boilers, and there are no hot fires to keep up, no big

coal bills and no expense of handling coal, no steam ex-

hausts; in fact none of the costly repairs which a steam

plant is ever demanding. The Cliff company sees grea

economy in the change from the fact that the water used

to operate the Leffel turbine connected with the genera-

tors is a supply that was wasted before the company put
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sired and press the ringing key at the top of the switch.

When the desk set is used the transmitter can be turned

into position before or while the receiver is being taken

from the hook with the same hand. The system is par-

ticularly applicable in business houses, manufactories,

storeroom?^ and elevators. A personal experience would

be necessary for the fullest appreciation.

DATA OF A POWERFUL LIFTING MAGNET.

will then have in use more than 40 instruments of the

Weston types.

Data of a Powerful Lifting Magnet.

As an example of a powerful electro-magnet is shown

in Fig. I (p. 136) an iron-clad design recently constructed

and tested by D. W. Hawksworth and H. W. Doubrada,

students in the electrical engineering department of the

University of Nebraska, which is in charge of Prof. R.

B. Owens. It was designed for 4,000 pounds pull, with

a magnetizing force of 600 ampere-turns. The total

weight of the magnet, not including coil, is 33 '4^ pounds.

The coil weighs 17 ounces and contains 580 turns of No.

24 B & S. s.c.c. copper wire. The keeper is of the

same material as the magnet and weighs 25 !i pounds.

The surfaces of the magnet and keeper were carefully

turned and scraped to a good fit. The material was a

poor grade of wrought iron, sometime used in a locomo-

tive axle. The curve in Fig. 2 shows the relation be-

tween the pull as measured by a Riehle Bros, testing

machine, fitted for the purpose, and the ampere-turns.

Fig. 3 shows the magnetizing curve as figured from the

traction reading.

The above data and results of tests are furnished to

the Westers Elecrician by the experimenters with

the hope that they will be useful to others who may

have to design similar magnets.

The work of constructing the telephone line between

Winona and Rochester. Minn., was commenced last

week. The cost of this line will be S15.000.

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Elec-

trician.],

A telephone system for Madison, S. t)., is practically

assured.

There is a project on foot at Ocheyedan, la., to estab-

lish a telephone system there.

The Fairmont Telephone company of Fairmont,

Minn., is arranging for an extension of its line to Sher-

burn and Jackson, Minn.

The Blue Earth Valley Telephone company's switch-

board at Winnebago City, Minn., is full, and the one at

Blue Earth City nearly so. The company is building

toward Mankato,

The new telephone line between Great Falls and

Choteau, Mont., is completed.

About fifteen new telephone instruments will be put

in at Mcintosh, Minn.

The American Telephone & Telegraph company has

asked permission of the St. Paul Assembly to erect and

maintain a long-distance telephone line in that city.

The company guaranteed to give free police and fire de-

partment service, but the assembly was of the opinion that

something more ought to be obtained for the city. The

matter was laid over till the next meeting.

The line of the Northwestern Telephone company

through to Fargo will be completed this season. The

crew has now reached Lisbon, N. D.

The Iowa system of the Central Union and the Iowa

Union Telephone companies have been consolidated.

The headquarters of the new company will probably be

at Des Moines or Davenport.

The Northwestern Telephone company has asked for

the right to use the streets of Rochester, Minn., for its

H reft 50 INCH —
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in the electric installation. So far one steam boiler has

been dispensed with, and the other will rest when a dry

oven has been built so that the present steam used for

drying the paper can be replaced by the oven, which is

to be heated by shavings from the pulp wood. Thus it

will be seen that there has been almost entire abandon-

ment of steam power in this mill, leaving the production

almost entirely dependent upon the water power avail-

able. The plant has been in operation over a month,

and each day has increased the general satisfaction over

the adoption of electric power.

While the paper makers were in convention at Niagara

Falls, the Clifi company's electric plant attracted more

than a little interest. The results are now about to be

felt beneficially in the electrical trade, for inquiries are

coming to Manager Hastings as to its efficiency from

mill men who contemplate a like installation. Notable

among these is the Nakoosa Paper company, Nakoosa,

Wis. This company contemplates the installation of a

300 horse power electric plant to operate its sulphite

mill, and has written Mr. Hastings for information.

The Cliff paper company is about to put in two 150

horse power motors to replace the two 100 horse power
motors connected with the electrical plant. It was

found that the motors first installed were continually

overloaded, and the company desires to-have a little lee-

way in this respect. The American Engine company of

Bound Brook, N, J., has the order.

The Niagara Falls Paper company has awarded the

contract for a new lighting plant. This company has

been doubling the capacity of its mill, and the new in-

stallation will consist of two 8qo light machines. It is

to be operated by power from one of the fine new water

wheels made by R. D. Wood & Co. of Philadelphia.

The electrical apparatus will be supplied by the General

Electric company. The present lighting facilities of the

mill will be kept in reserve.
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The Western Electrician's first special electric light

convention number 'dated May 9th) contained 7,576 square inches

of advertising. For the same week the "Electrical World" con-

tained 7,326, the "Electrical Engineer" 3,687 and the "Electrical

Review" 3,375 square inches of advertising.

The Western Electrician's advertising, therefore, ex-

ceeded that of the "Electrical World" by 250 inches, that of the

"Engineer" by 3,889 inches and that of the "Review" by

4,201 inches. It exceeded the combined advertising of the

"Review" and "Engineer" by 5 I 4 inches.

The tendency of the times is strongly in favor of

labor-saving devices. Automatically operated mechan-

ism, generally controlled by electricity, is in great de-

mand, and inventors and engineers who have given at-

tention to this class of work find the field exceedingly

remunerative. The record of electrical patents issued

each week shows that more and more attention is being

given to this department.

During the parade on Labor Day in this city the cars

of the Chicago City Railway company on State street

and Wabash avenue were stopped for several hours,

greatly to the annoyance of persons depending upon

these conveyances for transportation to different parts of

the city. Such demonstrations should be prohibited

unless the managers can arrange a line of march that

will not interfere with the operation of surface cars.

Processions are not necessary to the welfare of the

city, and where they conflict with the rights of the public

they should not be tolerated. Unless something is done

at once the street railway service will be greatly demor-

alized every night during the next six weeks by the

torchlight processions that persist in monopolizing the

busiest streets in the town. The practice has come to

be a public nuisance and should be abated.

When Li Hung Chang next visits an electric power

plant he will probably restrain his curiosity within rea-

sonable limits. At any rate it is safe to predict that

he will profit by his experience at Niagara Falls and re-

frain from poking moving machinery with his cane. It

seems that Li was very much interested in the equip-

ment of the big power plant at the Falls, and, according

to our correspondent, was investigating for himself the

operation of the machines. While poking about with

his cane he struck the mammoth field ring of one of the

big generators, which was turning at the rate of 250 rev-

olutions per minute. The cane was sent fiying from

the Chinaman's hand with great force, much to the

amazement of the visitor, but he did not sustain anelec-

trical shock as was announced in the press dispatches.

He had a narrow escape, however, as it is believed that

had it not been for the position which he occupied the

cane would have been driven through his body, so great

was the force with which it was hurled across the power

station. Aside from this incident the visit was thor-

oughly enjoyed by the distinguished oriental.

There is one point upon which all the associations in

which electrical men are interested agree, and that is

the importance of a large, representative and thoroughly

wide-awake membership. Without an enthusiastic fol-

lowing an organization of the character of the electrical

and street railway associations is positively useless.

There is work to be performed and if those to whom it

is assigned do not attend to it the interests of all engaged

may suffer. For this reason a membership in such an

organization should mean active participation in the

work. It is evident that the guiding spirits in the New
York Street Railway association realize the importance

of this fact, for while they take pride in the fact that

theirs is a model state association, they appreciate the

necessity of extending the influence and enlarging the

list of membership so as to include every company oper-

ating a street railway line in the state. The executive

committee in its report makes an urgent appeal for

co-operation in this work and announces the intention

of the management to follow this policy. Another sug-

gestion from the same source is equally important.

Next to the possession of a membership in the associa-

tion the most important point for a street railway com-

pany is to be represented at the annual convention.

The executive committee says; "We are pleased to note

an increased attendance each succeeding \'ear, and sug-

gest that as far as practicable every company send one

or more representatives, including the practical men, to

the annual convention." This is an excellent suggestion

and should be acted upon by every member of the or-

ganization. ___^^^^^^^^^____

In France a different condition of affairs prevails from

that which exists in this country, as is clearly illustrated

by an electrical case which was recently brought before

the seventh chamber of the civil tribunal of the Seine.

The story, as told by LIndustrie Eleclrigiic, is that in

the month of January last M. Radiguet, an electrical

constructor of Paris, was called by telephone to the

residence of the Prince of B , where he contracted

with a young man about 18 years of age, son of the

prince, to place an electric installation in the premises

at a price of 1,100 francs. Plans were submitted and

accepted and the work finally completed. The plant

worked to the perfect satisfaction of the youth, his aunt,

his preceptor and others, but when the contractor de-

manded the first payment, instead of money he recived

a drubbing at the hands of the house carpenter. All

this passed in the absence of the prince, who, when he

returned, plead the baby act, and refused to pay. M.

Radiguet sued. The judge held that the young man
had not been swindled; that the electric installation was

not only a great convenience, but almost a necessity to-

day in such buildings, and that all the circumstances

tended to establish the fact of honest, faithful work and

confidence on the part of M. Radiguet, and the prince

was accordingly condemned to pay the 1,100 francs,

with interest and all expenses.

Judging from the details of the case presented by our

contemporary, it would seem that the action of the elec-

trical contractor in accepting an order from a minor for

an important piece of work upon the premises of an-

other did not excite any comment, that it was an every-

day occurrence. We do not believe that such a case

could be possible in this country; at least not among re-

sponsible contractors in any of the large cities.

We extend our congratulations to President Rogers

and the Street Railway Association of the State of New
York upon the action of the organization in paying a-

tribute to the value of the services of its distinguished

president by again electing him to that important of-

fice. President Rogers has made an excellent record

and his personal efforts have contributed greatly to the

success which has marked the course of the organization,

especially of late years. He is admirably fitted for the

office, and his knowledge of men and affairs has been of
great value to him in discharging the difficult and in

many cases delicate duties of his position. The annual
presidential address at the Binghamton meeting last

week affords abundant evidence of his mastery of the

situation. He is thoroughly familiar with the street

railway affairs of the Empire State; he appreciates the
wants of every manager, the necessity of cultivating the

good will of the people, upon whom the companies de-

pend for patronage, and the danger to corporate interests

growing out of the attacks of professional reformers and
well meaning individuals who seem possessed of the idea
that by crippling a street railway or similar corporation

a great public service is done.

The address contains a careful review of the situation;

the principal events of the year bearing upon street

railway interests are noted briefly and the outlook dis-

cussed. Mention is made of the fact that New York is

still far behind the times in the matter of street railway

facilities, owing to the restrictions placed upon the com-
panies by the municipality prohibiting the use of the
overhead trolley. Statistics are presented showing the

expansion of the business in the metropolis from 1865,

when there were but 11 street car lines and the total

traffic of all these roads did not reach 80,000,000. Atten-

tion is directed to the growth of the interurban and
suburban business and to the possibilities in the hand-
ling of freight, express and mail upon trolley roads.

From the railroad commissioners' report for 1895 data

is presented showing that it cost all roads of the state

9i>^ per cent, of their gross receipts for operating ex-

penses, interest, taxes and rentals. This fact is brought

prominently forward to offset the growing demand for

a reduction in the rate of fare. It is also shown that in

New York city the rate of transportation per mile is .004;

in Brooklyn, .0028 and in Buffalo .0037. The pleasant

relations that exist between the steam raiiwiy-companies

and the members of the association are mentioned as-

one of the most important conditions brought about by

the executive committee. A question that will appeal

to every practical street railway man is that of the

establishment of a standard for generators and-

motors and every other essential part of the equipment

of a street railway plant. The example of the steam

roads is commended and the advantages of this standard-

izing system and the making of parts interchangeable

are pointed out. This subject has been discussed at

former meetings of street railway men, but very little

advancement has been made of late. It seems as if this

matter could best be handled by the American Street

Railway association taking decisive action and securing

the co-operation of the state organizations in putting its

recommendations into practice. An important an-

nouncement, and one that will be gratifying to every-

body, is that during the last year there has been "a de-

cided decrease in the number of accidents" on street

railway lines. It is to be regretted that no official

records can be produced in support of this assertion.

It is probable, however, that even greater care will be
exercised in the future by the companies in the selection

of their employes, and in this course only is there to be

found the practical solution of this problem. Of course

there will always be carelessness on the part of em-

ployes and the public, but if the companies can estab-

lish a working system of promotion or prizes for those

employes who have no accidents charged against them,

it will be a great advancement. The removal of the

limit of indemnity in New York state has brought this

subject prominently forward at this time, and every

street railway manager in the Empire State is deeply

interested in the solution of the problem presented by

the changed condition of affairs. Street railway men '\n

other states will follow this movement closely and profit

by the experience of their eastern brethren.
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New York Street Railway Association.
The fourteenth annual meeting of the Street Railway

Association of the State of New York was held at the

Bennett House, Binghamton, N. Y.. Tuesday, Septem-

ber Sth. President G. Tracy Rogers called the meeting to

order at 10:30 o'clock and Secretary Frick called the roll,

when it was found that the following, named gentlemen

were in attendance as delegates representing street rail-

way companies:

Allen, C. Loorais, superintendent track, Syracuse
Rapid Transit company Syracuse

Boyd. J. Coleman, vice-president New Haven Car Reg-
ister company New Haven, Conn.

Clark, J. P. ]:., manager Binghamton Railroad com-
pany Binghamton

Cole, M". W., manager AVest Side Railroad company Elmira
Cooper. H. S., superintendent Schenectady Railway

company Schenectady

Uauforth, R. E.. superintendent Buffalo. Bellevue A
Lancaster Railway company Buffalo

Ueming. P. C. superintendent Buffalo Railway com-
pany Buffalo

Evans, H. C. ^Nassau ElectriaRailroad company Brooklyn

Frick, Benjamin, Whitestone ct College Point Bail-
road company AVhitestone

Gould. Frank, president Oneonta Railroad Co Oneonta

Haven, William E.. superintendent Citizens' Street
Railway company ishkill

Johnson, J. M.. secretary Binghamton Railroad com-
pany Bingbamton

Hallock. F. M.. director West Side Sfeet Railroad
company ' . Elmira

Hallock. H. H., -secretary West Si'de Street Eailroad ,

company ....,.., Elmira

Lamfield. J. B.. vice-president Binghamton Rail-
road company. Bingbamton

Maloney, F. J., superintendent Elmira & Hor'seheads
Railroad company-.'.. .;., Elmira

Jlottitt. .John H., general manager Syracnsp 1-tapitl

Transit company ,— Sj'xacuse
Mooney, F. P.. general superintendent Cortland A:

Homer Traction company Cortland
McCormack. Ira, general superintendent Brooklyn

Heights Railroad company Brooklyn
McKeever, R. T., general superintendent Fonda,

Johnstown & Gloversville Railroad company,. Gloversville

O'Connor, Edmund, counsel Street Railway Associa-
tion Binghamton

Rehn, George T., treasurer Hornellsville Electric
Railway company Hornellsville

Robinson. H. A., vice-president Metropolitan Street
Railway company New York

Rogers, G. Tracy, president Binghamton Railroad
company Bingbamton

Rogers. John B., treasurer Binghamton Railroad
company Binghamton

Rossiter, C. L., president Brooklyn Heights Railroad
company Brooklyn

Rusling. F. O., general manager Rochester Railway
company Rochester

Seixas, E. F. , general manager Amsterdam Street
Railroad company -. Amsterdam

Sliney, George H.. purchasing a^ent Xassau Electric
Railroad company '. Brooklyn

Stedman. .T. H.. tra,nsfer exnert Rochester it Ironde-
iiuoit Railway company — Rochester

Story, e. B., superintendent Hoosick Railway com-
pany Hoosick Falls

Van Etten, Amos, counsel Kingston City Railway
company Kingston

Williams Timothy S., treasurer Brooklyn Heights
Railroad company Brooklyn

Younglove, James I., Fonda. Johnstown A Glovers-
ville Railroad company Johnstown

There was also a large attendance of supply men and

representatives of manufacturers. Among the visitors

were the following;

Allison, Giles S., St. Louis Register company Ne w York

Beran, T., General Electric company New Y''ork

Billings, William R-. Taunton Locomotive Manufac-
turing company Taunton

Brady, Paul T.. Wesiingbouse Electric A- Manufactur-
ing company Syracuse

Brown. Harold P.. plastic rail bond New York
Bruckel. F. \V., Johnson company New Y'ork

Blake. H. W., Sfreet Railway Journal New York

Calhoun. AV. S., Brussels Tapestry company New York
Clark, AA". J.. General Electric company New Y'ork

Cockey, Maraton R., John A. Roeblinsrs Sons com-
pany New Y'ork

Cockroft. C. A.. Chenango Engineering company . .Bingbamton
Grossman. T. E., stenographer Brooklyn
Crowell. H. H., General Electric company Syracuse

Davis, Isaac N., life guard Binghamton
Doolittle, A. B., flue cleaner Bmghamton
Dunning. E. A., representing A. O. Scboonmaker,

mica i^'ew York
Duiton, W. A., Dorner& Dutton Cleveland

Evans. H. C. Johnson company \ New York

Field, Arthur AA'., eastern agent Peckbam Motor
Truck A AVheel company Boston

Fitch, C. R., Erie Railroad company New York
Flanders, C. Y,, Morris, Tasker A Co Philadelphia
Frenyear, T. C, Westinghouse Electric ct Manufac-

turing company Buffalo

Granger, J. A., New York Car Wheel Works New York

Hawes. W. C, secretary Stow Manufacturing com-
pany Binghamton

Hammond, a R., Delaware & Hudson Canal com-
pany Albany

Haskell, G. M.. J. G. Brill Co Philadelphia

Hotchkiss, C. F.. president Stow Manufacturing com-
nanv Binghamton

Hurley."Thomas A., Holmes, Booth A Hayden New York

Jackson. Newton, Electric Mutual Casualty Insurance
association • Scran ton

Johnson, F. 0.,Stow Manufacturing company ....Binghamton
Jones, J. G., Hazelton Boiler.company Carthage

Kenfield, Fred. S., .Street Eaihimy Revieic Chicago

Lawless, E. J.. American Car company St. Louis

Mailloux, H. Jules, The Car Philadelphia

Maguire, J. F.. Erie Railroad company Elmira

Meek, S. Glenn, H W Johns Co .....New York

Mercur. R. J., New York Car Wheel Works Buffalo
Miner, AVillard M,, Bi-metallic Electric Transmission

company New York

Nicholson. S. L., Cutter Electric Manufacturing com-
pany Philadelphia

Packer, E.. Drummond Detective agency New York
Parker, L. II., General Electric company Schenectady
Pratt. Mason D., Pennsylvania Steel company Steelton
Pugh. John S., John Stepbenson company New York

Ransom, H. N., Consolidated Car Heating company Albany
Russell. F. D., Rochester Car Wheel Works Rochester

Seeley, John A., Belden A Seeley New Y''ork
S.ioberg, , car wood work New York
Sweet, D. C. wheel grinders Springfield

Taylor. Joh n , Tavlor Electric Truck company Troy
Taylor, W. H., Street Railway Journal New York

Vosburgh, A. C. New Process Raw-hide company Syracuse

Wallace. J. E., Smith A Wallace Boston
AVasbburne. AA''. A., Cambria Iron company New Y'ork
AA'harton. AV. W., Mutual Casulty Insurance associa-

tion Scranton
AVoodworth. A. C, Consolidated Car Fender com-

pany Providence
Woodworth, A. C, Jr., Consolidated Car Fender com-

pany Providence

Zinn. D. E., Ramsey signal system Allegheny

Following the regular order of business, the approval

of the proceedings of the last meeting and other routine

work was disposed of. after which the organization set-

tled down to the discussion of the subjects which had

been selected for consideration. The president's re-

port, which is presented on page 135, is an admirable

document, and the report of the executive committee,

of which the most important part is presented in another

column proved a valuable document.

The treasurer's report showed a balance of S296.98.

the receipts having been §6,997.86, while the expendi-

tures amounted to $6,700.88. The accounts were ap-

proved.

The first subject discussed was "The Matter of Trans-

fers," upon which J. H. Stedman of Rochester pre-

sented a paper and several other members submitted

their views.

The next topic discussed was "General Track Con-

struction, and the Most Approved Method," and it was

introduced by an interesting paper on the subject by C.

Loomis Allen of Syracuse. Several members partici-

pated in this discussion.

"How Can We Prevent Accidents and Increase the

General EfiSciency of Employes?" was the subject of a

paper by W. W. Cole of Elmira, and, as might have

been expected, the paper and the discussion were

eagerly listened to.

"Power from the Trolley Circuit; Is it Practicable?

Why do the Fire Insurance Companies Object? What
Should be Done to Overcome the Objection?" This

was the title of a paper by H. S. Newton, and it gives a

fair idea of the points raised. There was considerable

interest manifested in the subject and several members
participated in the discussion.

The next paper read was by James B. Cahoon on the

"Daily Inspection and Care of Car Equipments."

The subject of "The Desirability of Forming a Board

of Claim Agents" was discussed in an able paper by

H. S. Cooper of Schenectady, and the suggestions were

referred to the executive committee for further consid-

eration. This closed the morning session, and the mem-
bers took a recess until 2:15 p. m.

At the afternoon meeting the first order of business

was the reading of a paper on "The Use of Old Rails as

Underground Conductors," by F. O. Rusling of Roches-

ter.

Thomas Henning of Buffalo next contributed an in-

teresting paper on "Railway Power Stations."

Upon invitation of the president, W. J. Clark of the

General Electric company addressed the convention

upon the general subject of "Electrical Development "

H A. Robinson recited some of the experiences of

the Metropolitan Street Railway company of New York

in the management of accident cases. His remarks

were of an informal nature, and they were followed with

much interest.

Mr. Rossiter asked for some information that would

enable him to get an idea of how closely the car mileage

is kept up in operation, and what might be called "dead-

head mileage."

To this Mr. Rusling replied that "In Rochester the

mileage record is taken from motormen's cards. Every

line in the city is figured closely as to its length, and

each trip is known, as it is reported on the motorman's

card as he turns it in at night. The motorraen that are

taking cars from the different barns to the repair shop

make a note of that on a special card for that purpose.

We do the same with the special cars. It is a complete

system, and we find it comes very close to being a per-

fect record of every mile run on the road."

The president announced that an invitation had been

received from W. Caryl Ely, president of the Buffalo &
Niagara Falls Railroad company, to hold the next con-

vention at Niagara Falls; also that an invitation had
been received from Saratoga. On motion of J. P. E.

Clark it was decided to hold the next meeting at Ni-

agara Falls, and also that two days bs devoted to the

meeting.

The president appointed Messrs. Moffitt, Demlng and

Sliney a nominating committee, and upon their report

the following officers were elected for the ensuing year:

President^G. Tracy Rogers, Binghamton.
First vice-president—W. Caryl Ely, Niagara Falls.

Second vice-president—John N. Beckley, Rochester.
Executive committee—H. H. Vreeland, New York;

John W. McNamara. Albany; Henry M. Watson, Buf-
falo; C. L. Rossiter, Brooklyn.

Secretary and treasurer—H. A. Robinson, New York.

On. motion of Mr. Moffitt, a vote of thanks was

tendered to ex-Secretary Frick for the able and efficient

manner in which he discharged the duties of his office

during the last year.

The meeting then adjourned to meet at Niagara Falls

the second Tuesday in September, 1897, and the delegates

started for a trolley ride to Ross Park, State Hospital,

and other local points of interest, terminating with a 10

mile ride to Union. Luncheon was served at the Casino.

At the banquet in the evening the following toasts

were responded to:

"City of Binghamton" George E. Green, mayor.
' 'Our Hosts, The Binghamton Railroad Com-

pany" W. W. Cole.
"Our Lady Riders" Joseph M. Johnson.
"Our Pro and Con Friends—the Lawyers

Hon. Edmund O'Connor.
"Our Dearest Foe and Our Warmest Ally—the

Press" Col. Sam. Payne.
* 'Our Friends Who Keep Us Guessing— the

Legislature" Hon. C. F. Tupper.
"Children of a Larger Growth—the Steam Rail-

roads" C. D. Hammond.

J. H . Stedman of Rochester was toastmaster and

filled the position acceptably.

Chicago Edison Company Places $ 1 ,-

200,000 Worth of Bonds in

England.
A financial deal of importance that has just been

consummated indicates that the political situation has

not destroyed the faith of foreign investors in American

securities. This is the sale of $1,200,000 worth of five

per cent, gold thirty-year bonds of the Chicago Edison

company to a London financial syndicate through the

efforts of President Insull, who is now in England.

The proceeds of the sale will be paid in gold and will be

used to extend the plant. The bond buyers were repre-

sented in Chicago by Aldis, Aldis, Northcote & Watson,

and they made, by their representatives, a most thorough

examination of the property before purchasing. Their

electrical expert, Horatio A. Foster of Buffalo, spent a

month in going over the entire equipment with Mr. Fer-

guson, the electrical engineer of the Chicago Edison

company, and the result was a typewritten report of 175

pages that went into the most minute details of the plant

—its status, earning capacity and valuation. The bonds

are a portion of an issue authorized last June by the

directors, but the work of securing the loan was left en-

tirely to Mr. Insull, and to his tact and ability the com-

pany is very largely indebted for what in these times, is

a notable financial achievement.

Legislation Against Street Railway Cor-
porations.'

Never before in the history of the association has
there been such a large number of measures introduced
in both branches of the Legislature in a single year,

pertaining to the organization, operation and mainte-
nance of street railroads. This result is in accordance
with the prophecy embodied in the executive committee's
report submitted at the last annual meeting, viz, : "With
increased number of representatives comprising the next
session of the Legislature, it is consistent to anticipate

the presentation of an increased number of bills affect-

ing our interests." This has been more than fulfilled

by the introduction during the last session of the Legis-
lature of 87 Assembly and 53 Senate bills, making a
total of 140 bills and amendments directly affecting

street railroad interests. Heretofore street railroad

measures introduced in both branches of the Legisla-

ture, to a large extent, were so unimportant and even
ridiculous in their text and construction that they were
not worthy of even passing notice. However, the ma-
jority of bills introduced the past year were important
in character, and would, had they become laws, have
seriously affected the physical and financial operation of

street railroads throughout the state.

I. Abstract of report of the executive committee of the New
York Slate Street Railway Association, Binghamton, September
a, ifcigfi.
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Hercules Trolley Wire Clip.

Two or three years ago the Hercules mechanical clip

was advertised to some extent and became favorably

known by engineers and those interested in trolley line

construction. At one time the sale reached the large

number of 30,000 in six months and there are to-day

many miles of wire suspended by this simple device.

Believing that the Hercules clamp in an improved form

possesses exceptional merit as a mechanical clip for sup-

porting trolley wires of all sizes and shapes, the H. W.
Johns Manufacturing company has undertaken its sale,

confident that the advantages it offers in the way of

cheapness in price, the ease and rapidity with which it

systems. It is made very strong, and all points of con-

tact will be guaranteed. The cross-piece is of fiber,

and insures insulation because of its thickness and width;

it will not break or warp. This switch is made espe-

cially to meet the wants of the trade for a high-grade,

medium price article, and large sales of it are already

reported.

MEDBERY KNIFE SWITCHES.

may be put in place and removed, its strength and re-

liability and the straight path it affords the trolley

wheels will appeal to those who ha\e u-ed soldered ears.

As shown in the illustration, the clamp consists of

only three simple castings. There are no parts to break

or get out of order. As the nut is screwed down on the

threaded portions, the wedge-shaped groove and tongue

cause the jaws to lock themselves and the wire together

automatically, and a noticeable feature is the transmis-

Missouri Telephone Specialties.

The accompanying illustration (Fig. i) represents an

improved single-plug central station switchboard in-

vented by Edward L. French, superintendent of the

Missouri Telephone Manufacturing company, St. Louis,

Mo. The inventor has endeavored not to make the

board too cramped

,

He claims that one

operator can take care

of 200 subscribers with

a board five feet wide.

In most telephone
switchboards the main

line from the telephones

runs direct to the drop

magnets and thence to

the jack to the ground,

but with this board it is

entirely different. The
main line is on a mova-

ble push. When it is

drawn forward by the

means of a spring it

closes by platinum

point contacts. From
the stationary platinum

point contacts the coil

is looped in. and from

the, coil the line runs

to the simply con-

structed jacks, whicb

are sheets of brass bent

to the proper shape.

In its design and construction one of the most import-

ant objects aimed at was to so distribute the wires

that any one could be readily accessible without inter-

ference with any other. The framework of this ar-

rester is constructed of hard wood, and is painted with

an insulating compound. On the face of the board are

mounted the fuse blocks, and the lightning jaw teeth

are protected with one-quarter inch asbestos. The line

wires run directly to the fuse blocks, thence to the

switchboard. Each wire is tapped for connection with

the lightning arrester, the terminals of these tap wires

being represented by the line of serrated brass jaws,

which are set one-sixteenth of an inch from the ground

bar. By this arrangement the lightning discharge will

HERCULES TROLLEY WIRE CLIP.

sion of the clamping effect, but little diminished, to the

very ends of the device. This is a valuable characteris-

tic, as the trolley wire usually starts to break away at

the ends of a soldered ear, or to pull out of and spread

the ends of mechanical ears.

cThe Hercules clamp is especially adapted for the

heavy figure eight and clover leaf wire, being used for

high speed service and which offer peculiar difficulties

for soldering. The H. W. Johns Manufacturing com-

pany will furnish the Hercules clamp to fit the standard

sizes of trolley wires and screw-studs and will also

NEW KNIFE SWITCH.

modify the clamp, when requested, to adapt it for

special sizes for special purposes.

Medbery Knife Switches.

One style of the Medbery knife switches mentioned in

the-WESTERN Electrician last week is herewith illus-

trated. This switch is being recommended by several

of the city electricians in leading cities as filling all the

requirements for such devices. Owing to this fact and

to the reliability of the switch the sales are constantly

increasing. A full stock is carried in Chicago by the

selling agent, the Mason Electric Equipment company,

X202 Fisher building.

From the jacks the line

wire is continued to the

ground by a spiral dou-

ble covered braided

switchboard cord with

a brass plug on the

end of the plug cord,
" which makes its con-

tact to a long brass bar

running across the deck

or table of the switch-

board, making connec-

tion with the ground.

There are several

features which are
claimed as improve-

ments over anything

yet invented in the

switchboard line. There

are no clearing-out coils

but the coil of the sub-

scriber asking for the

connection is left in cir-

Fig. 1. Single Plug Central Station Switchboard.

New Knife Switch.

Fisher & Cramphorn of Congress street. Boston,

Mass., have recently completed a single and double-

throw switch, which they will manufacture from a ca-

pacity of 25 to 100 amperes. This switch will also be

manufactured with fuse connections and for three-wire

cuitand when the plug is inserted in the plug-hole of the

subscriber desired, the plug-hole is insulated from any

other part of the board, and is simply tapped on to the line

wires of each number. This shunts out thecorrespond-

ing coil and leaves a very low resistance between the

two subscribers. This board is the outcome of careful

study and close identity with the telephone world in the

last few years. There are at present 26 of these boards

in use by rapidly growing exchanges, all of which are

giving entire satisfaction. It is claimed that more sub-

scribers can be handled in one minute with this board

than with any other in two minutes.

In Fig. 2 is shown a central station switchboard light-

ning arrester made by the Missouri company, which is

said to positively protect the apparatus against damage

from high-tension currents as well as against lightning.

Fig. 2. Central Station Switchboard Lightning Arrester.

MISSOURI TELEPHONE SPECIALTIES.

jump the space between the teeth and the ground con-

nection. The fuse blocks afford protection against high-

tension currents and are not designed to avoid the

damaging effects of lightning; the lightning arrester

takes care of that. The two systems of protection,

however, give a combination on one switchboard that is

claimed to be absolutely reliable in its action.

Electricity Displaces Steam on the Lake
Street "L" Road, Chicago.

Announcement was made last week that electricity

would replace steam on the Lake Street "L" road, Chi-

cago, at midnight, September 19th. The motor cars

are practically new, being remodeled, re-inforced un-

derneath and the fronts extended to make the motor-

man's cabin. All under the body of the car is new,
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Electrically Driven Cotton Mills in

Pelzer, N. C
The advantages incident to the driving of textile mills

by electricity, instead of by belt or rope drive from a

steam engine, are perhaps nowhere more emphatically

demonstrated than in the great cotton mills (one of the

largest in the world under one roof) of the Pelzer Manu-
facturing company at Pelzer, N. C,
where a peculiar combination of cir-

cumstances led to the installation of an

electric plant almost unique in its scope

and the perfection of its operation. For

14 years the mills of this company

were operated directly by water power

and steam, and those most intimately

connected with the mills during that

time are loudest in their praises of the

improvement both in operation and out-

put caused by the adoption uf electric-

ity, when compared with the older

methods..

The Pelzer Manufacturing company,

organized in 1S80, had gradually in-

creased its manufacturing facilities,

until, in the spring of 1894, it had not

less than 53,500 spindles in operation

in the three mills which it had located

on the Saluda river. The entire power

of the river at that point it then-utilized

to drive two of the mills. Mill No. 3

was driven by belt from a 400 horse

power Harris-Corliss engine.

As is customary with southern mill

corporations, the Pelzer company owned

a large tract of land immediately ad-

joining the mills, and upon this it had

erected, beside the three mills just

mentioned, three churches, schools,

stores and the factory village, the whole

property being controlled and super-

vised by the president, Capt. E. A.

Smythe. The village is located about

three-quarters of a mile from the Colum-

bia & Greenville branch of the Southern

railroad, and a spur track is run from

the line to the village. The corporation

controls the Saluda river for several miles on each side

of Pelzer village, and in this distance owns a number of

undeveloped water powers in addition to those it had

already utilized.

The growth of the business of the Pelzer company
rendered an increase in the manufacturing plant neces-

sary, and in 1894 plans were drawn for a new 55,000

spindle mill. The question of driving the mills, and

consequently its location, became the most serious it

had to consider. A magnificent undeveloped water

power existed not three miles down the stream from the
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ment of mills I, 2 and 3, The formation of the land ad-

jacent to the water power was also unfavorable to the

erection of a mill at that point, unless at great expense.

It would have been necessary to lay very heavy stone

foundations under the entire building, which had been

planned to be 505 feet in length and 128 feet wide, as

well as to extend the railroad track from the old to the

141

eluded that the triphase system developed by the Gen-
eral Electric company offered sufficient prospective ben.

efit to induce its use, as well as to offset any possible

increase of first cost. In October. 1894, therefore, a

contract was made with that company for an entire elec-

trical three-phase generating and induction motor equip-

ment for the new mill, and a synchronous motor equip-

Fig. I. Mill No.
Fig. 3. Plan of Power House.

Fig. 5. Picker Room.

ELECTRICALLY DRIVEN COTTON MILLS IN PELZER, N. C.

new village. Before the magnitude of such a project
'

even such enterprising mill-owners as the Pelzer com-

pany recoiled.

A little before this time the owners of large cotton

ment for mill No. 3. The plans were altered accord-

ingly to comprehend a power house only at the site of

the water power, and the erection of mill No. 4 itself in

the vicinity of mills i, 2 and 3. The new mill is 505

I Fig. 6. Spinning Room.

present village, but if the new mill were to be erected

by the side of this water power it would .^Ise necessary

to duplicate the mill village with all its conveniences,

stores, schools, churches, lyceum hall, offices, etc., and

would entail the cost of additional supervision, the dis-

tance between the two villages being too great to bring

the new mills under direct supervision of the manage-

ELECTRICALLY DRIVEN COTTON MILLS IN PELZER.

Fig. 4-

N. C.

Generator Room.

mills at Columbia, S. C, had decided to use electricity

to drive their machinery. Their plant was already in

operation and giving such satisfaction as had never before

been attained by the use of any other method of drive.

The Pelzer company was consequently encouraged to

consider the advantages which electrical transmission

might offer, and, after an exhaustive examination, con-

feet long by 12S feet wide, four stories high and contains

55,027 spindles. A picture of it is given in Fig. i.

To obtain the necessary fall with a sufficient storage

of water, a dam of solid masonry 32 feet high and about

450 feet long was thrown across the Saluda river, a spill-

way 300 feet long being provided in view of occasional

heavy spring freshets. The available power is set down
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at 5.500 horse power. The power house is of red brick,

laid on masonry foundations, the walls being waterproof

for three feet above the top of the stone. The dam and

power house (Fig. 2) were constructed by William Chap-

man & Co., Providence, R. I., and the water-wheel plant

by the Stilwell-Bierce & Smith-Vaile company of Day-

ton, Ohio. Wheelpits and feeders are provided for five

pairs of 29 inch horizontal Victor wheels, each of which

under theavailable head will develop 1,000 horse power.

Three pairs of wheels only have been installed, but the

other two will be put in as soon as the increase in the

demand for power warrants the extension.

Each pair of turbines is connected to the armature

shaft of a 1. 000 kilowatt three-phase generator, deliver-

ing current at 3,300 volts when turning at a spetd of

167 revolutions per minute. The exciters are multi-

polar dynamos of the General Electric slow-speed type,

and are directly driven by belts from the turbine shafts.

The turbine and dynamos are shown in plan in Fig. 3,

while a general view is presented in Fig. 4. The

switchboard, of the skeleton type, located in the gallery,

carries the special high-tension switches, the synchro-

nizers and usual rheostats and measuring instruments,

the bus-bars receiving the current direct from the gener-

ators without transformation. The high-tension wires

rise from the board to a small monitor on the dam side

of the power house and pass out through this to the

special glass insulators on the poles. These carry four

cross-arms. The top one carries two wires acting as

lightning conductors grounded every third pole; the sec-

ond, third and fourth cross-arms carry the generator cir-

cuits, while on the lowermost are strung the pressure

and telephone wires. The total length of the pole line

is 2->^ miles. Three-quarters of a mile from mill No. 4

the wiresfo-- the synchronous motor in millNo. 3 branch

off from the mainline,

A small tower erected immediately in front of the new

mill receives the high-tension wires which are carried

down the interior and proceed into the basement of the

mill by an underground tunnel. In the tower are con-

tained the lightning arresters.

The transformer room adjoining the repair shop in

the basement receives the wires through porcelain lined

-

holes in the wall, on a skeleton board carrying the

necessary switches. The transformers are nine in num-

ber, three of which have a capacity of 265 kilowatts and

six of 275 kilowatts capacity. They are of the "G E"

air-blast type, in which the principle employed to keep

them cool is to send a constant current of air through

the laminations by means of two electric blowers. In

the transformers the pressure is reduced to 200 volts, at

which pressure the current is brought to the motors.

There are also two transformers reducing the current to

114 volts for the 1,200 incandescent lamps used to light

the establishment.

The motor equipment of the new mill aggregates 2,080

horse power, divided into 24 motors, all of the "G E"

induction type, and located throughout the building as

follows: Two of 50 horse power each in the basement

to drive the blowers for ventilating, heating the repair

shop, etc.; four of 75 horse power each in the picker

room on the first floor (directly connected to the shaft-

ing in the same manner as at the Columbia. S. C, mills,

and run at 600 revolutions per minute); four of no
horse power each, driving 720 looms on the first fioor

and 680 on the second floor, as well as five slashers;

three of no horse power each, driving the carding

machines on the third floor; eight of no horse power

each driving the machinery in the spinning room on the

fourth floor; one of 20 horse power operating the spool-

ers in this room; four of five horse power supplying

power for the operation of the pumps.

A!l of these motors are non-synchronous, and are of

the inverted type. They are suspended from the ceil-

ings of the rooms in which they are employed. They

have neither brushes, collector rings nor commutators,

and consequently there is no sparking. The principal

advantage presented by these motors is that they neces-

sitate no attention whatsoever beyond that given to the

bearings, and so long as these are kept properly lubri-

cated the motor will satisfactorily perform its duty.

They are self-oiling, and are provided with oil glasses,

by which the attendant can readily determine the amount

of oil in the oil chamber. By securing these motors to

the ceiling a great saving in floor space is effected,

and they are beyond interference from curiosity, care-

lessness or accident.

To drive the machinery each motor is, as far as pos-

' sible, connected by four belts, two overhanging pulleys

being keyed to each end of the motor shaft. From each

end the two belts lead in opposite directions to the

shafting driven by the motor. This method of driving

reduces to a minimum the amount of friction, while

equalizing the strain upon the bearings and shaft. In

cases where two belts only are driven by a single motor

the pulleys are placed on one end of the motor shaft

only, and the belts are led in opposite directions to the

machinery shafting. Figs. 5 and 6 show, respectively,

the picker room and the spinning room, with motors in

position.

A glance at the economy induced by the adoption of

electricity shows that the erection of this plant cost very

little more more than it would have done had the mill

been located at the dam, on account of the expensive

stone foundations which would have been required, the

duplication of the mill village and the extension of the

railroad.

The mill instead of being located on low-lying land,

near a river, is on a high, dry tract where it receives

the best light and ventilation. This is an economy
which every mill operator can appreciate. Further-

more a considerable saving was effected in both shaft-

ing and belting, and the present state of both appeals

forcefully to the mill engineer. The widest belt in this

mill, using 2,200 horse power, is only eight inches wide;

the largest shaft is 2j-^- inches in diameter. The saving

in first cost of shafting and belting compared with that

in a mill of identical proportions driven by mechanical

methods can be set down at about Sio.ooo. The omis-

sion of the belt tower and its accompaniments resulted

in economizing a sum between $3,000 and $5,000. In

mill 3 substitution of the 400 horse power synchronous

motor for the steam engine will do away with an annual

expenditure for fuel of Sio,ooo, The steam required

for heating and slashing in this mill is supplied from the

boilers in No. i and 2 mills, and thus the entire cost of

fuel used in No. 3 mill will be saved by the substitution

of the synchronous motor. This saving would more than

equal the entire operating expenses, including interest

on the electric plant driving both No. 3 and No. 4 mills,

and lighting the latter. In other words, the cost of power

for, these two mills and the cost of lighting one of them

would be no more than if the steam engine had been re-

tained in No. 3, and No, 4 had been erected near the

water power to be driven therefrom mechanically.

All of the advantages of concentration, subdivision of

power, more favorable transportation facilities, better

light and better ventilation are obtained without adding

anything to the cost of manufacturing the output. On
the other hand it is obvious that they must result in a

very material reduction in its cost.

The engineers for the entire installation were Lock-

wood, Greene & Co. of Boston, to whom particular

credit is due for the comprehensive and complete manner
in which the new mill has been constructed and

equipped. It is a model of the most advanced textile

mill practice. Credit must also be given the Pelzer

company for its courage in embarking in this enterprise,

for while electrical transmission has proven its advan-

tages elsewhere, it requires more than usual initative to

construct a mill where no other method of drive can

well be used. Great also must be the confidence placed

by the Pelzer company in the system, when it is stated

that it has practically staked its entire increase of capital

upon the ability of electricity to drive the mills success-

fully. The singularly successful operation of the

Columbia Mills and the wide experience of Lockwood,

Greene & Co. enabled the Pelzer company to realize its

possibilities and encouraged it to embark in the enter-

prise, and there is no likelihood that it will be disap-

pointed.

CORRESPONDENCE.

American Electro-therapeutic Associa-
tion.

The sixth annual meeting of the American Electro-

therapeutic association will be held in the Studio build-

ing, Boston, on September 2gth and 30th and October

ist. A long programme has been prepared, including

an address by the president on "The Want of Educa-

tion in Electro-therapeutics in Medical Colleges," re-

ports of committees on electrical apparatus, set discus-

sions, lectures and many papers. There will also be an

exhibition of apparatus, a reception to the association

by the medical profession of Boston and a visit to Prof.

Elihu Thomson's laboratory at Lynn.

Frederick T. Strachan is composer and Louis H.
Ross & Co. of Boston publishers of the "X-ray Two
Step," dedicated to Thomas A. Edison. If the musical
production attracts a small part of the attention that has
been aroused by the X-ray, it will be the greatest suc-
cess of the year.

New York Notes.

New York, September 12.—From the fact that

Charlton T. Lewis, secretary and treasurer of the Cata-

ract General Electric company, has sailed for London it is

inferred that the negotiations that have been in progress

for several months will be finished and papers signed for

the sale of the Erie Canal Traction company to an

English syndicate for $3,000,000. Before sailing Mr.

Lewis is reported to have said: "Within a very short

time the Erie canal will be equipped from Lake Erie to

the Hudson with the most complete cableway system of

canal-boat propulsion ever introduced. The fleets will

be towed by powerful tugs on the great lakes and on the

Hudson. This will open a new and direct route from

the Northwest to tidewater."

The work of reorganizing the Kings County Elevated

Railroad company and of bringing the receivership to a

close has been delayed by an accident to General

James Jourdan, the receiver and president of the com-

pany, who has fractured his wrist. Nothing can be

done as regards the Kings County Elevated receivership,

of course, until the general is in a position to attend to

business, so no date has yet been set or discussed for a

reorganization meeting. The directors are hopeful for

the future of the company. It is estimated that as soon

as the electric extension is finished the income from that

and from the Brighton Beach extension will give an

additional income suSicient to meet all expenses

and interest readily and put the company on a sound

financial basis. The Brighton Beach extension has not

paid much this year, but with the increase of summer
homes along its line it will prove more and more of a

money maker. The Queens County electric road,

which starts at the eastern terminus of the elevated

road, has been running to the village of Jamaica for

some time, and its tracks are constructed several miles

east of Jamaica- It is to connect with Garden City,

Hempstead, Rockaway and numerous other points along

the south shore, and is certain to be well patronized, as

it will meet the high fares of the Long Island railroad

with cheap fares. The trolley tracks are to connect

with the elevated tracks by means of an incline. The
foundations for this incline have already been built, and

work is being pushed on the iron work, for which the

contracts have already been let. As soon as the incline

is built through cars will run from the ferry and the

bridge out into Queens county. At first electric cars

will be hitched on to the elevated trains for passage

over the elevated structure. But steam on the Kings

County elevated road is believed to be doomsd The
directors of the road have long been interested in the use

of electricity as motive power on elevated roads. Some
of them assert that the putting of the road into the hands

of a receiver is almost certain to hasten the introduc-

tion of somecheapsr motive pjw^r than steam.

Electro-therapeutists will be interested in the an-

nouncement that a dispensary has been opened in Brook-

lyn for the treatment of the poor by means of electricity.

There is only one other similar institution in the world,

and that one is in this city. This dispensary for elec-

trical treatment will be in connection with the inaugu-

ration of the Brooklyn post-graduate school of clinical

electro-therapeutics, at No. S65 Union street. Three

afternoons a week will be set apart for dispensary treat-

ment. There will be experiments with Rontgen pho-

tography and examinations with the fluoroscope. The
general direction of the clinic and instrnction will be in

charge of Dr. S, H. Monell. The uses of electricity in

gynecology will be under the direction of Dr. Fannie

W. Oakey, and Dr. A. D. Rockwell will be consulting

physician to the dispensary. Dr. Monell is the founder

of the school, and is a member of several medical soci-

eties both in New York and Brooklyn. He has written

a number of articles on electro-therapeutics. Dr.

Oakey is not only well known as a physician, but also in

the women's social clubs of the city.

The Edison Electric Illuminating company of Brook-

lyn declared its regular quarterly dividend of iVz per

cent, this week, payable October 15th. The statement

for August may be summarized as follows: Gross earn-

ings were $60,652, an increase of Sg.324, and net S23,-

058, an increase of S6,iio; net, after taxes, $19,058, an

increase of $5,310; interest on bonds, $4,166, an increase

of $625; net for dividend, $14,892, an increase of $4,685;

for eight months to August 31st, gross earnings were

$523,081, an increase of $169,943; net $228,331, an in-

crease of $84,840; balance after taxes, $196,331, an in-

crease of $72,440; intereston bonds, $33,333, an increase
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of $13,749: net for dividend, 5162,998, an increase of

$58,690.

The Western Union Telegraph company also declared

its quarterly dividend of i^ percent, this week, payable

October 15th. The company's approximate earnings

for the quarter ending September 30th. as compared with

actual figures of 1S95, areas follows: Net revenues of

$1,600,000, a decrease of S242.64S; interest and sinking

funds, 5-243,500, a decrease of 557; balance, $1,356,500,

a decrease of $242,591; dividends, $1,191,960, an in-

crease of S15; surplus, S164.540, a decrease of $242,606;

previous surplus, S7. 643. 693, an increase of $196,217:

total surplus. $7,808,233. a decrease of $46,389.

The Gas Exposition at Madison Square Garden on

January 25th is attracting considerable attention outside

of gas circles, and a number of the gentlemen interested

in the exhibition are well known in the electric lighting

field. Among the list of directors is the Hon. Calvin S.

Brice, United States senator from Ohio, whose address,

by the way. is given as New York. M. S.

PERSONAL.
Daniel C. Hemingray of Covington, Ky., was a Chi-

cago visitor last week.

W. W. Bostwick, Jr., of 3S Park Row, New York, has
been appointed to look after the business of the Western
Telephone Construction company of Chicago in New
York and vicinity.

Prof. R. B. Owens, head of the electrical engineering
department of the University of Nebraska, who spent
the summer vacation doing practical electrical work in

Chicago, left for Lincoln on September 9th.

H. T. Paiste, the well-known manufacturer of< elec-

trical specialties, was married to Miss Gertrude E. Gas-
kill on September Sth in Philadelphia. Mr. and Mrs.
Paiste are now enjoying an extended trip through the
East.

Elias E. Ries, formerly of Baltimore, Md., has re-

moved to New York city and opened an office as consult-
ing engineer and electrical expert at room 1031 Temple
court. Mr. Ries is well known in the electrical trade,

and no doubt will be successful in his new field.

During the present absence in Europe of Samuel In-

sull, the president of the Chicago Edison company, the
duties of his position involve upon Louis A. Ferguson,
the electrical engineer of the company, by vote of the
directors. This handsome compliment to the capacity
and executive ability of Mr. Ferguson will be greatly ap-
preciated by the friends who have watched his steady
development in his chosen vocation.

Robert C. Laverty, an expert telegrapher and electri-

cian, died at his home in West Philadelphia on Septem-
ber 6th. Mr. Laverty, at the time of his death and for

several years past, had been in the service of the United
Associated Presses. He was 49 years old. During the

war Mr. Laverty, then only 17 years old. entered the

ser\'ice of the government as telegraph operator, and
was with General Grant's command prior to the surren-
der of Richmond.

Max Osterberg, E. E.. A. M., who has been for a long

time identified with electrical interests, and more especi-

ally in connection with Electric Poiver, as editor, has
opened an office at 27 Thames street, New York, as con-
sulting engineer and electrical expert. It is the inten-

tion of Mr. Osterberg to make a specialty of installing iso-

lated gas engine and electric lighting plants—a field

which he has investigated very closely for a long time,

and one which he believes is very promising, as there has
been a constant demand for good technical construction

in this line.

ELECTRIC LIGHTING.
The new electric light plant in Rockford, 111., was

opened on September 12th. The mayor, members of

the city council and representatives of the press were
entertained at a banquet at the Nelson Hotel by the

Rockford General Electric company. Rockford is said

to now be one of the best lighted cities in the country.

ELECTRIC RAILWAYS.
It is stated that a new elevated road may be built on

the South Side. Chicago. In case the road is built, elec-

tricity would undoubtedly be used for power transmis-

sion from a central station. The "Alley L," the existing

steam elevated road on the South Side, does not meet
its fixed charges, but the promoters of the proposed
Central Elevated Railroad company think that a better

route and cheaper power would meet with better suc-

cess.

The Columbus (O.) Central Railway company went
into the hands of George H. Worthington of Cleveland,

as receiver, recently. The company is capitalized at

$1,500,000 and is bonded for that amount. It has S175.-
000 in notes and open accounts and $150,000 due to its

president, John J.
Shipherd of Cleveland, as liabilities.

The company owns a suburban road and depends largely

upon this traffic for its income. The rainy season cut

ofi this income this year and rendered the company un-
able to meet its obligations to small claimants. These
became persistent, aud the action taken to-day is at the

instance of the bondholders, who are determined to

preser\-e the property. The directors, it is said, found
it impossible to borrow money. The company operates

55 cars over about 35 miles of track.

MISCELLANEOUS.
The Electrical Age Publishing company of New York

has published a set of wiring tables, showing the size of
conductor required for transmitting any direct current
up to 1,000 amperes. Tables of pump capacit)- and
electric elevator operation are appended. The figures

are not all clearly printed, but on the whole the tables
should be useful.

Articles of incorporation were issued at Albany on
September 8th to the Richmond County Electric Light
company, to operate in the cities, villages, and towns of
Richmond county: capital stock, $200,000; directors,

Edward P. Doyle of Northfield. S. I.; George B. M.
Harvey, John P. O'Brien of New York city; Arthur D.
Chandler of Orange, N. J., and John E. Comins of
Arlington, N. J.

the many friends of the Westinghouse company who
will attend the convention

BUSINESS.

TRADE NEWS.
The Harrison International Telephone Construction

company of Chicago, owing to increasing business, has
removed its general offices from 815 and 816 Marquette
building to the new factory at Nos. 196, 19S and 200
South Clinton street.

F. S. Burke, manager of the Crown Woven Wire
Brush company of Salem, Mass., starts on a western
trip this week. Mr. Burke states that trade is picking
up with his company, and that there is every indication
of a good fall and winter trade.

J. B. McKeague, western agent for the Imperial Por-
celain company and the H. T. Paiste company, reports
ail excellent trade in Imperial specialties, such as the
Duggan cleats, etc. His sales of Paiste "Xntric"
switches have also been more than satisfactory.

The Weber Gas & Gasoline Engine company of Kan-
sas City, Mo., reports that, notwithstanding the busi-

ness depression, it is running full time and is somewhat
behind in its orders. It has issued a very complete cat-

alogue and also a book of testimonials which will be
useful to buyers of this class of machinery, which is in-

creasing in popularity and usefulness.

Eugene E. Bogart has purchased the stock, patents,

lease and goodwill of the business of Abraham L. Bo-
gart, lately deceased. He proposes to continue the busi-

ness under the same well-known name of "A. L. Bo-
gart," at 22 Union Square, New York, and he solicits a

continuance of orders for all electric specialties manu-
factured and handled by the late Mr. Bogart. The
practical and mechanical departments will continue
under the superintendence of A. Livingston Bogart.

W. A. Kreider, manager of the Chicago office of the
Ball Engine company, Erie, Pa., at 1526 Monadnock
block, has closed orders within the past week for one
100 horse power and one 60 horse power engine to go to

Geneva. 111.; also one 100 and one 50 horse power
engine to go to Wauwatosa, J. H. Parshall, the De-
troit representative of this company, has been success-

ful in closing several contracts for his company during
the last three weeks. He has secured orders for one
100 horse power engine for the Toledo Glass company,
Toledo, Ohio; two 50 horse power engines, direct-

connected to Walker dynamos, for W. H. Millikin for

new hotel building. Bowling Green, Ohio; two 70 horse
power engines, direct connected to General Electric

generators, for Hammond Building, Detroit, Mich.

The offices of the Colliery Engineer company, propri-

etor of The Colliery Ejigineer and Metal JMincr,

Home Stitdy, and the International Correspondence
Schools, in the Coal Exchange building, Scranton, Pa.,

were partially destroyed by fire on Sunday morning,
August 30, 1S96. Fortunately, the printing plant was
in another building, and the company had reserves of

all instruction and question papers, drawing plates and
other supplies and stationery used in the schools in still

another building, so that the business was not seriously

interfered with. Within three days the full force of in-

structors was at work in new quarters on the three

upper floors of the Mears building, corner of Washing-
ton avenue and Spruce street, Scranton. The company
is now prepared to enter new subscriptions to its publi-

cations and also to enroll and commence promptly the

instruction of new students in the schools, as before the

fire. The new offices are even more convenient and
commodious than the old, and will be occupied until

the completion of the company's own buildings, now
being erected on Wyoming avenue.

The Westinghouse Electric & Manufacturing com-
pany is to exhibit at the St. Louis convention in Oc-

tober a complete new line of switches and circuit-break-

ers designed by Alex. Jay Wurts. The instruments are

remarkable for ingenuity and tasteful design, and will,

it is claimed, entirely revolutionize the trade in this

class of instruments. The switches are especially re-

markable for their novel method of makin» contact and
for their great carrying capacity, occupying, as they do.

only half the space of an ordinary switch. The circuit-

breakers are designed on entirely new principles, every

detail of which has been most carefully worked out and
perfected by the inventor. The distinctive features are

the absence of contact-jaws and solenoid, the delicate

ease of adjustment over a wide range and the ingenious

manner in which all possibility of burning at the main
contacts is avoided. It is expected that these instru-

ments will prove the center of attraction at the conven-

tion. A beautifully illustrated pamphlet, descriptive of

the instruments and new principles involved, is now
being prepared and will be ready for distribution among

The Electric Appliance company is making a large
number of sales of its now telephone switchboard, which
seems in every way to be a winner. This board has a
number of desirable features exclusively its own, and is

in every way a practical and serviceable device.

The National Tube Works, McKeesport, Pa., recently
ordered from the Ball Engine company, Erie, Pa.,
through its Pittsburg representatives, F. R. Dravo &
Co., a 250 horse power engine direct-connected to a
Crocker-Wheeler generator. The engine will be used
for power transmission.

The La Crosse Telephone company of La Crosse,Wis.,
successfully changed from a 700 capacity telephone
switchboard of another make to a new board of goo capac-
ity furnished by the Western Telephone Construction
company of Chicago, in the remarkably short space of
20 minutes. It reports the new system to be working
well; the subscribers and officers of the company are
well pleased.

Attention has lately been called to the advantage in re-

gard to safety from falling sparks which the new Marks
method of enclosed arc has over the old open arc. The
fire underwriters quickly realized and appreciated the
improvement and are said to be recommending the sys-

tem on all occasions. The construction of the "Pioneer"
enclosed arc lamp is such that there can be no risk of
falling sparks, a danger which always made owners of
large stocks very uneasy. It is said that large orders
have been recently placed with Electric Arc Light com-
pany, 687 and 689 Broadway, New York, for "Pioneer"
150 hour lamps, mainly on this account.

The Farr Telephone & Construction Supply company,
342 Dearborn street, Chicago, has come into prominence
as one of the leading telephone supply houses of the
West. Its goods are all sold upon their merits. Dealers
from east to west are taking advantage of the low prices,

and orders for telephones and supplies were received
last week from Knoxville, Tenn., Abbott, Miss., Bur-
mont. Pa.. Moravia, N. Y., Brazil, Ind., Saugatuck,
Mich,, Berlin, Wis., Welland, Ont., Danville, N. Y.,

Prince's Bay, N. Y., Bethany, Mo., Vinal Haven, Me.,
Boone, la., Osawatomie, Kas., Johnstown, Pa., Green-
field, Tenn., Paulding, O., and other localities.

It was a contract of unusual importance that was
awarded to the Phcenix Glass company of 42 Murray
street, New York, when it secured the order for the fit-

ting up of the new Manhattan Hotel of that city, which
will be one of the most expensively equipped hotels in

this country. The designs will be all specially made for

silver etched electric shades. This concern has also the
order for the city hall of Philadelphia—the contract so
eagerly looked for by a number of manufacturers of

glassware. The electric lamps for this building are to

be furnished with cut globes and boles ground on the in-

side. The Phcenix Glass company has not confined
itself entirely to the East in placing its handsome glass-

ware, as it will furnish the Masonic Temple of Detroit,

Mich., with a line of especially designed goods which
will equal anything ever seen in the West.

It is indeed gratifying to manufacturers to receive a du-
plication of orders for their goods from people who, hav-
ing tried them, are thoroughly familiar with their merits,

for in thus purchasing more of the same kind they bear
testimony to having been entirely satisfied. In this par-

ticular the J. H. McEwen Manufacturing company.
Haveraeyer building. New York, may well be proud of

the numerous orders already received from former pat-

rons, the latest one coming from A. M. Rothschild &
Co. of Chicago, who have had in operation for the

last iS months two 100 kilowatt Thompson-Ryan gen-
erators directly connected to 15 inch by 16 inch McEwen
automatic engines. In reply to an inquiry, they sent the

following letter to Pepper & Register of Philadelphia: "In
reply to yours of the 24th inst., would state that the plant

of the McEwen people is entirely satisfactory, and can-

not recommend same any too highly." This firm has

just placed an order for the third machine of the same
size as the first two, and thus verifies the opinion expressed
in the letter here mentioned.

The Clonbrock Steam Boiler company of Brooklyn
reports a large rush of business, its order sheet being so

full that it is necessary to have a night force to com-
plete orders already booked for January i, 1897. Among
the customers sending in late orders are: American
Manufacturing company, Brooklyn, 500 horse power;
Hazleton Ligh t company, Hazleton, Pa. , Soo horse
power; People's Light & Power company, Jersey City,

N. J., 800 horse power; Municipal Electric Light com-
pany, Brooklyn, N. Y., 2.000 horse power, and one steel

self-supporting smoke-stack 16 inches in diameter and
175 feet high; Economy Light, Heat & Power company.
Scranton, Pa., 1,000 horse power; Johnson Coal com-
pany, Priceburg, Pa., 400 horse power; Marshall Paper
company. Turners Falls, Mass., 150 horse power; Peo-
ple's Light & Power company. Orange, N. J., 200 horse
power; George Walkinson Rubber Works, Philadelphia,

Pa., 250 horse power; Esperanza Plantation, Bayou
Lafourche, La., 600 horse power; Mathieson Alkali

Works, Providence. R. L, 300 horse power; Brush Elec-

tric company. Providence, R. I., 3^0 horse power; New
York Steam company, new station. New York city,

3.000 horse power; Brush Electric company, Baltimore.

Md.. 1,000 horse power; Coney Island & Brooklyn Rail-

road company, Brooklyn. N. Y., 700 horse power.
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ILLUSTRATED ELECTRICAL PATENT RECORD.
567.132. Telephone Transmitter. Robert P. Green,

Columbus, Ohio. Application filed May 31, 1895.
A pin projects inward from the main diaphragm opposite

the momh-piece openinR. and there is an inner or secondary
diaphragm consisting of two conducting plates, a filling of
granular sulphide ot copper between the plates, one of the
plates being secured to and supported from the pin, and
wires leading respectively from the main and secondary
diaphragms.

567.133. Trolley Wire Crossing. Henry M. Handshy,
San Antonio, Tex. Application filed March 19,

1896.
Pivotally connected crossed conducting arms are em-

ployed, each having triangular end portions and a bar con-
necling the end portion openings in the bar, an insulating
plate between the bars, and openings in the plate adjacent
to its periphery, each of the bars being adapted to support
a trolley wire longitudinally thereon.

567.137. Automatic Circuit Breaker. Edward M. Hew-
lett, Schenectady, N. Y. Application filed April
17. i8g6.
A blow-out magnet, a core for the magnet, a U-shaped

piece extending parallel to the core and separated there-
from, a plate forming a support for the U-shaped piece, a
second plate of magnetic material secured to the core ot
the magnet, and switch contacts between the plates.

NO. 567,156.

567,156. Electric Lock. Walter S. Nash, Knoxville,
Tenn. Application filed November 21, 1895.

An electro-magnet is arranged for releasing the device,
whereby the dog may be disengaged from the lock-bar and
the lock be released.

567,176. Contact Device for Electric Burglar Alarms.
Paul Unger, Lemont, 111. Application filed June
22, 1896.
The arrangement comprises an insulating plate, binding

screws, a base-plate struck up from sheet metal with pivot
lugs secured thereto, and a contact lever also made of sheet
metal having its operating end bent under to provide a
spring connection integral and adapted to connect the bind-
ing screws of an alarm circuit.

567,186. Trolley Wire and Trolley Wheel. Patrick
Cassidy, Worcester, Mass. Application filed May
8, 1896.
A trolley wire comprising a cylindrical bead and a taper-

ing or substantially V-shaped body portion for engaging
the trolley wheel are employed, the rib and body portion of
the wire being separated by substantial V-shaped grooves,
and supporting clips or fasteners having flexible arms ar-
ranged to be forced into engagement with the grooves.

567, 197. Constant Potential Alternating Generator.
Edwin W. Rice, Jr., Schenectady, N. Y. Appli-
cation filed May 15, 1896.

The combination comprises an alternating dynamo, a
transformer having a primary coil in shunt to the mains, a
secondary and a modifying magnetic shunt, and a rotary
converter connected upon its alternating current side to the
transformer secondary, and upon its other side to the field

magnets of the alternator.

567,211. Electrical Train Signaling Device. Jonathan
E. Young and Elisha S. Norton, Conneaut, Ohio.
Application filed May 11, 1896.

Insulated conductor wires are inclosed within the air pipes,
extending from car to car, and separated at every air-cock
in the air pipes. Switches operated by the air-cocks and
wholly inclosed within the air pipes close the breaks in

the conductor wires.

567,223. Rheostat. William W. Dean, St. Louis, Mo,
Application filed March 28, i8g6.

One claim is for the combination with the non-combusti-
ble core of the resistance wire, the non-combusiible, flexi-

ble envelope the metal clips, the base and the springs,

567,227. Electric Arc Lamp, Elie F. G. H. Faure
and John MacHaffie, Schenectady, N. Y, Applica-
tion filed March 20, 1896.

Feed screws are employed, having the same pitch, gear-
ing to vary the rate of feed between the screws, and means
for moving one screw longitudinally with respect to the
other.

567.247. Electric Heater. John E. Meek, New York,
N. Y, Application filed January 7, 1896.

The invention consists of the combination of a woven
fabric of asbestos, or similar incombustible and insulating
fiber, with an electric conductor embedded in the woof of
the fabric, and a backing of incombustible millboard to

which the fabric is attached, the fabric having a proper
quantity of "size" or other material for stiffening applied
thereto.

567.248. Electric Heater. John E, Meek, New York,
N. Y. Application filed January 7. 1896.

In tliia form the fabric is folded upon itself one or more
times, and having a proper quantity of stiffening material ap-
plied [hereto, the labric is divided into two or more elec-
trically separate sections by the omission of the conductor
from the tliread of the woof along and adjacent to the line
ot each fold.

567,250. Electrical Transformer. Walter S. Moody,
Lynn, Mass. Application filed March 30, 1896.

The core- consists of an assemblage of rectangular sheet-
iron lamiii.i;, each sheet having spacing holes situated al
points ufiei|ually distatit from the ends of the sheet, spacing
and stiltening pins of non-magnetic insulating material,
siicli au wood, in the holes having a flush surface with the
outer face, of the sheets, a fibrous insulating covering or
wrapping serving to retain the sheets in their compressed
rt-Iation as assembled upon the pinb, inducing and induced
v.'indings upon the core, and bundles of slieet-iron laminu:
joining the ends of the core, and adapted to complete the
magnetic circuit.

Issued September 8, i8gb.

567,256. Electric Type-setting Machine, Joseph Sachs,
New York, N. Y. Application filed December 24,
1894.
An essential feature of this machine is a vibrating gate

at the point where the type channels converge. This gate
is operated by an electro-magnet, and the type as it emerges
from the gate into the raceway is pushed forward by a de-
vice attached to and operated by the armature of the
magnet.

567-257. Electric Rail Bond. George H. Scott, Wor-
cester, Mass. Application filed March 9, 1896.
A connecting rod or wire and two collars, one for each

end of the rod or wire, adapted to fit over the ends thereof
and in the openings in the rails, and made cylindrical in
shape, also provided with an external, annular rib or flange
at its inner end, and an internal, annular bevel at its outer
end flaring outward from its longitudinal opening, and also
preferably having the exterior of its outer end beveled in
the opposite direction to the internal bevel.

567,259. Automatic Trip Mechanism for Printing
Presses. Arthur K. Taylor, Wilmington, Del. Ap-
plication filed February 10, 1896.

The arrangement includes an electro-magnet for oper-
ating a catcli mechanism, whereby the electro-magnet is

moved toward and from the catch to bring the magnet alter-
nately within operative distance of the same and remove it

therefrom, and a circuit breaker which is acted on by the
sheet that is being fed into the press.

567,262. Automatic Stop Mechanism for Paper Feed-
ing or Other Machines. Brainerd W. Child, New
York, N. Y. Application filed November 18, 1895.
An electric slop mechanism having contacts which are

engaged by the rotative movement of the machine when an
abnormal thickness of paper rests upon the cylinder.

567,302. Automatic Stop Motion Device. Talbot C.
Dexter, Pearl River, N. Y. Application filed March
29. 1895.
The combination is claimed of a detent arresting the

movement of the folding blade and normally in position to

release the same, an electro-magnet controlling the detent.
a feeler actuated by the thickness ef the paper in transit,

and a circuit maker and breaker in circuit with the magnet
and actuated by the feeler.

5'57.303. Stop Mechanism for Printing Presses, Tal-
bot C. Dexter, Pearl River, N. Y. Application filed

April ig, 1895.
An electro-magnet traveling with one stop mechanism is

used to operate the other stop mechanisms.

567.306. Electric Railway Trolley. Richard N. Dyer,
East Orange, N. J.

Application filed April 30,

1896.
There is described the combination with an upward pres-

sure trolley, of a solenoid and core for moving the trolley
upwardly, and a multiplying gear connecting the solenoid
core with the trolley.

567.307. Electric Railway Trolley. Richard N. Dyer,
East Orange, N. J.

Application filed April 30,

1896.
Provision is made for lifting the trolley and a speed-reduc-

ing gearing connecting the motor and trolley.

567,322. Safety Device for Hanging Electric Arc
Lamps. Edward P. Snowden, St. Joseph, Mo.
Application filed January 23, 1896.

One feature is a plug, consisting of a conducting point, a

non-conducting part, and the two conducting parts in com-
bination with spring conductors.

567.324. Telephone Transmitter. Alfred Stromberg
and Androv Carlson, Chicago, 111. Application

filed October 29, 1895.
In a telephone transmitter the combination is claimed

with the main diaphragm of the auxiliary diaphragm situ-

ated m front of the main diaphragm and composed of mate-
rial which is not affected by moisture, the edges of the
auxiliary diaphragm being firmly clamped to prevent the

entrance of moisture or water around the edges of the dia-

phragm, an air space being left between the diaphragms,
whereby the transmitter is rendered moisture-proof and the
transmission is facilitated by the air space.

NO. 567,197.

567.325- Telautograph. George S. Tiffany, Highland
Park, 111. Application filed June 7, 1895.

The combination of two telautographic stations, two line
wires, a charging generator, and means for throwing the
same into line at one station, and at the other station a bat-

tery and means operated by the charging current for con-
necting the opposite terminals of the battery with the line

wires to form a closed metallic circuit with the generator.

567,338. Electric Signal Lamp. John R. Farmer, St.

Louis, Mo. Application filed March 14, 1895.
The arrangement provides for the operation of a lamp at

an electric railway crossing.

5*^7-355- Arc Lamp Clutch. Harry R. Palmer, Nor-
folk, Va. Application filed June 10, 1S96.
The carbon feed rod, the clutch-plate having an orifice, in-

tegral arm, the hook secured to the outer end of the in-

tegral arm, the pitman pivotally engaging the hook and ad-
justably secured on the regulator rod.

567.381. Magnetic Separator. Rudolf Eickemeyer.
Yonkers, N. Y. Application filed January 10, 1890.

There is an electro-magnet rib or core segmental in form
and provided with a field coil composed of wire wound in

symmetrical coils and layers, parallel with the sides of the
rib or core, and supported by means ot pins or studs at the
two ends of the core.

567,382. Magnetic- Separator. Rudolf Eickemeyer,
Yonkers, N. Y. Application filed January 28, 1890.

A rotative separating drum is provided with longitudinal
separating bars and two internal stationary magnetic sys-
tems, one of which oppositely polarizes each bar intermit-
tingly while moving through a portion of its circular path.
and the other causes alternating bars to be oppositely
polarized while moving through another portion of the
path.

567,404. Apparatus for Telephone Switchboards. Frank
R. McBerty, Downer's Grove, 111. Application
filed January 24, 1896.

Claim I : The combination with an annunciator-board in
which are located the annunciators and terminal sockets of
a number of telephone tines, answering-boards in each of
which are located terminal spring-jacks of said lines, and
trunk lines from the annunciator-board to the different
answering-boards, of a signal at the annunciator-board for
each answering-board, and means far exciting each of said
signals, controlled at the corresponding answering-board,

567,411. Trolley. Edward D. Priest, Schenectady,
N. Y. Application filed May 13, 1896.

A contact-shoe is adapted to slide upon an overhead con-
ductor; a joint permits universal movement between the
contact and arms which form a mechanical connection be-
tween it and a vehicle ;'a base is secured to the vehicle, and
there is a pivotal joint between the base and the arms.

NO. 567, 247.

567.422. Galvanic Ring. Merritt L. Thompson, Brook-
lyn, N. Y. Application filed June 29, 1896.

This ring is intended for remedial purposes and is com
posed of sheet metal of ditferent polarity, the edges of the
outer strip being folded over the edges of- the inner strip
to hold the same and to present a substantially equal sur-
face for the action thereon of the moisture from the body.

567.423. Dynamo-electric Machine. Ren^ Thury,
Geneva, Switzerland. Application filed August 5,

1895. Patented in Switzerland June 28, 1892; in

France November 11, 1892, and in Italy November
22,1892.

Essential features of construction are a circular magnet
having an annular cavity and a helixtherein and an annular
side opening whose opposite surfaces constitute the N and
S poles, an armature ring within the annular side opening
and between the N and S poles, a shaft therefor and means
for rotating the armature, the armature and one pole-piece
consisting respectively of teeth-like projections and lami-
nated rings with a flat surface winding directly upon theedge
face of the laminated rings.

567.424. Transformer for Electric Currents. Rene
Thury, Geneva, Switzerland. Application filed

February 3, 1896.

The claim is appended: A machine for transforming a
current of constant number of amperes into a current of
constant number of volts or inverse characterized by a
single inductor, a single armature bearing on the one hand
a motor-winding (primary coil) of the system Pacinotti, and
on the other hand a generator winding (secondary coil) of
the drum system, a magnetic shield being interposed be-
tween the two coils of the armature and a regulator being
provided for controlling the position of the primary brushes
and volts absorbed by the primary coil according to ttie

watts produced in the secondary coil.

567,474. Trolley for Electric Cars. James E. Hewes,
Philadelphia, Pa. Application filed May 7, 1896,

Principal parts of the device are : A pivoted pole, a main
spring for elevating it, an auxiliary spring held under ten-
sion and normally dormant, a latch controlled by the pole
for releasing the auxiliary spring, a connection between the
auxiliary spring and pole, a pivoted support for the trolley
and auxiliary spring to provide lateral motion to the trolley,
and means acting through the trolley cord and pole for re-
setting the auxiliary spring from the ground.

567,517, Electric Railroad. Charles Sill, New York.
N. Y. Application filed November i, 1895.

An important feature is the switches provided with insu-
lation, consisting. of tubes and alternate layers of cement,
one arranged within the other.

567,531. Holder for Electric Lamps. William S. Ar-
nold, San Francisco, Cal. Application filed March
17, X896.

A flexible support is described, the core or body portion
of which comprises a number of ductile wires twisted to-
gether, and having the conducting wiresitwisted and laid in
the recesses between the wires forming the core, and hav-
ing strengthening wires also lying in the recesses.

567,540. Electric Railway. William F. Grassier, Will-
iamsport. Pa. Application filed May 8, 1896.

A third conductor-rail is arranged adjacent to and at one
side of one of the track-rails; a motor-car truck has one of
its wheeis provided with separate treads insulated from each
other and respectively traveling on one of the track rails and
the third rail, and a collecting device for the motor of the
car-truck.

5*^7. 55°- Swing for Electric-Light or Telephone Brackets.
Albert Petereit, New York, N. Y. Application filed

November 15, 1895.

As an improvement in swings for electric lights and tele-
phones a joint is proposed consisting of a slotted hollow
main section or socket in combination with the removable
section adapted to be supported in the first section, one of
the sections provided with a shoulder forming a bearing sur-
face, for supporting the second section vertically, and a
compressor for compressing the slotted nipple around and
upon the section which is secured within the lower section,

567,560. Motor Mounting and Driving Mechanism.
Ernest

J. Bagnall, Cleveland, Ohio. Application
filed September 4, 1895.

The combination with a floating motor is claimed of an
axle, a driving mechanism between the motor and axle,
and a gear-casing for the driving mechanism, which casing
is provided with a vertically elongated slot to permit verti-
cal play of the axle therein.
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Trolley Line Between Lakes Erie and
Ontario.

Bv Orrin E. Dunlap.

By the construction of the Lewiston & YouDgstown

Frontier railroad, the connecting link in the trolley line

service from Lake Erie to Lake Ontario has been estab-

lished. The popular name of this road is to be the

"Old Fort Route." because it will carry passengers to

the military reserve at Fort Niagara. The present

length of the road is j'i miles, but next spring it will

be carried one mile farther on to a beautiful grove, the

property of the company, on Lake Ontario's shore.

a 500,000 centrifugal mil cable down through the Niag-

ara gorge to Lewiston, from which point a No. 0000 feeder

wire runs 2,400 feet toward Youngstown along the line,

and for about three miles at the Youngstown end of the

line the trolley acts as the feeder. The cars used on the

line were made by the J. G. Brill company of Philadel-

phia. Of these there are six open cars, with two Gen-

eral Electric motors of 1,000 horse power, and two com-

bination baggage and passenger cars. The road will also

add one electric locomotive, equipped with four 25 horse

power motors. This locomotive is to have an iron floor.

The electrical equipment of the road was supplied by

er." This second generator works in series with the

first-mentioned machine, and makes 750 revolutions per

minute. The "booster" is found to do admirable work.

The voltage on the generator is 550, which is raised by

the "booster" so as to give 5S0 volts at Lewiston. The
loss between the generator and Lewiston is about 250

volts, and the voltage at Youngstown, 15 miles from the

power plant, is 507. In all there are about seven miles

of the 500,000 centrifugal mil cable, and nearly eight

miles of the No. 00 wire. The Hydraulic Power & Manu-

facturing company's plant that supplies the power is in

charge of Frank G. Lott.

Lewiston dock where the trolley cars transfer passengers to the
New Vork Central, the Gorge road and Toronto boats.

Passing through an orchard.

TROLLEY

This grove is of white oak timber, and is destined to

prove a delightful resort.

The road is a single track line, laid with 6S-pound

rails. It is rock ballasted from end to end, and the com-

pany owns the right of way. which is 30 feet wide. In

the village of Lewiston, and also in the village of

Youngstown, the overhead construction is of span work,

while through the country bracket construction is used.

The trolley wire is No. 00, furnished by the CrefeM Elec-

trical Works of Boston. Messrs. Crage& Tench were the

contractors who built the road, and it has been formally

accepted by the company. The electric power for the

operation of the road is supplied by the Niagara Falls

Hydraulic Power & Manufacturing company, which runs

Village of Youngstown.

LINE BETWEEN LAKES ERIE AND ONTARIO.—VIEWS ALONG THE ROUTE.

Trolley's enroachment.upon the farm-yard.

"The Old Fort."

the F. W. Oliver company of Niagara Falls, under the

personal supervision of the electrical superintendent,

W L. Adams. One of the features of the construction

of this road was that the wire was strung off a live reel.

The reel car was placed ahead, the tower back of it,

with a car in the rear to shove. In this way the road

was operated over every mile as soon as it was strung,

and a passenger service furnished.

The fact that the Youngstown end of the line is all of

15 miles from the power house makes the transmission

of power effectively for this distance somewhat interest-

ing. The generator used is of 110 horse power, and it

was made by the General Electric company. A second

generator, made by the same company, is used as a "boost-

To many it was a disappointment that this road was
not built along the highway that skirts the Niagara

river from Lewiston to Youngstown. but the owners of

the beautiful country places located there objected to

such construction, and took stock in the company that

selected the present route. 40 rods back from the main
road. This route cuts right through farm after farm

and orchard after orchard, and if ever a trolley en-

croached upon a farm it is this one. Naturally the

route offers some grand country views, as will be seen

by the accompanying illustrations. The Lewiston ter-

minus of the road, shown in the picture, is right at the

dock, where passengers are transferred to the New York

Central railroad and the boats of the Niagara Naviga-
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tioD company for Toronto. It will be seen by the illus-

trations that the line runs through the principal streets

of Lewiston and Youngstown, two villages that have

been much benefited by the road's construction. A
view of the route through a farmyard, another o£ a cut

through an orchard and a pretty picture of the grounds

of old Fort Niagara, are features illustrated in the group

on page 145. It will be observed that these pictures

carry the reader from end to end of the line, showing

the difference of construction in village and country.

L. D. Rumsey of Buffalo is president of the road, and

R, B. Goodman is superintendent.

American Street Railway Association.

When the members of the American Street Railway

association visit St. Louis on October 20th to attend the

fifteenth annual meeting of that organization, they will

find the most complete and comprehensive displays of

street railway machinery, furnishings and supplies that

has ever been gotten together. The manufacturers and

dealers have responded to the call of the management in

a way that leaves no doubt of the success of the event as

an exhibition. More space has been allotted this year

amined by those who have not attended former conven-

tions.

There will be ample hotel accommodations for all who
attend the meeting. The headquarters of the associa-

tion will be at the Southern Hotel. Other good hotels

within easy access are the Planters, St. Nicholas,

Hurst's and the Lindell. Assurance has been given that

the rates at these hotels will not be raised. They are

conducted on the American and European plan, and

rates are governed according to the location of rooms,

which will be assigned in the order of applications re-

ceived, and as far as possible in accordance with the ex-

pressed wishes of the applicants. Those who expect to

be present should communicate at once with the propri-

etors oE the hotels named. All the hotels mentioned are

within easy distance of the hall, where the meetings of

the association will be held and the exhibits will be on

view.

The Matter of Transfers.

^

Bv
J.

H. Stediman.

One of the most important things to do and to do
promptly is to educate the average man and woman to

ride. That this is largely a matter of education every

We must, of course, protect ourselves against the
abuses of the tickets by the passengers and against the
frauds of the conductors. The passenger can be held in

check by short time limit and specific conditions.

Whether it is better to ring up transfers is a subject
which has provoked much discussion. To ring them
updoes, of course, give them at once a cash value; but
not to ring them paralyzes the spotter or detective, and
the latter, I think, is generally admitted to be of great

importance. No detective can properly check up a car
unless the conductor of that car is compelled by the
company's rules to take up cash, transfer ticket, or pass
coupon from every passenger, and to ring the register

for every passenger. The weight of opinion seems now
to be to ring up transfers, and preferably on a separate
register. Nothing is absolutely a safeguard except the

transfer method itself. With a protective transfer

guarded by the coincidence of time and consecutive
number in sequence of issue, honesty may be secured.

Discussion.

President Rogers: We have adopted transfers on
our road, with a great deal of benefit to ourselves and
also to the public.

Mr. Moffitt: We have used them on one part of

our system in Syracuse for two years, and are much
pleased. We think they offer an inducement to the

public to ride. Families are induced to come out on
pleasant afternoons and Sundays and ride for pleasure.
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AMERICAN STREET RAILWAY ASSOCIATION. OFFICIAL DIAGRAM SHOWING ALLOTMENT OF SPACE AND LOCATION OF EXHIBITORS.

for displays than at any former convention, and indi-

vidual exhibitors have shown more interest in the meet-

ing than has been customary in former years. Evidence

of this is found in the report of the committee having

charge of the exhibit. A floor plan of the exhibition hall

has been prepared, showing the arrangement and loca-

cation of the exhibitors. The accompanying diagram is

a reproduction of the plans approved by the committee

and now on file at Secretary Penington's office. This

cut will give an idea of the distribution of exhibits and

the amount of space occupied. It will be seen that every

department is represented and that managers of street

railway properties will be afforded an excellent oppor-

tunity to examine and compare the products of the several

companies. It will be an excellent object lesson and

one that should be studied with care by every practical

street railway man in the country.

Secretary Penington announces that the traffic asso-

ciations have authorized the sale of tickets at reduced

rates to all persons attending the convention, whether as

delegates, supply dealers or merely as visitors. The
regulations governing the issuance of these tickets are

printed in circular form and they should be carefully ex-

street railroad manager knows. When a new line is

opened, even through a thickly settled district, the people

for some time continue to walk. Bad weather, the neces-

sity of haste or some other thing induces a person to

ride once. The next time he rides with less inducement,
especially if the cars are clean, the service prompt and if

he does not have to pay more than five cents to get to

his destination. So the habit grows, and soon the rule

is to ride, when before it was the exception. A liberal

transfer system, properly guarded to prevent fraud,

pays. This is, I think, now generally recognized.

Local conditions and arrangements of lines must be
considered in determining the regulations to be adopted.
The rules intended to safeguard the company are im-
portant. Perhaps equally important is the making of

rules broad enough to encourage riding.

A large road in Baltimore three years ago employed
me to arrange a transfer system. The company yielded

to my advice to the extent of four transfer points, but I

argued in vain for more. One year after the manager
again sent for me and said: "When you urged me a
year ago to increase my transfer privileges, I thought

you were a fool; and I am now convinced by a year's ex-

perience that the fool was another party." The expe-

diency of a liberal transfer system is beyond argument; it

is an established fact; it does increase cash receipts; the

more liljeral the more advantageous.

1. Kcad before tlie Street Railway Association of the State of
New York, Bmghaintoii, September H, 1896.

We have been educating the people to walk, and not to

ride. I think the transfer is a means of helping them
to get into the habit of riding.

Mr. Rossiter: We have a very liberal system of
transfers in Brooklyn, I would inquire if any gentle-
man can express an opinion as to whether bicycles are
seriously hurting the revenues of the different roads; and
also how you can ascertain whether the transfers in-

crease your cash receipts? We are all in the habit of
making comparisons with previous months—the corre-
sponding month a year ago. Of course, the conditions
are not the same in any of the larger cities. We do give
a good many transfers and have made a very good show-
ing. We might have made doubly as good showing if

we had not given any transfers. We carried 2.600.000
passengers on free transfers last month, and increased
our earnings about §40,000. The other roads in the
city which publish their reports monthly report a de-
crease, but there are a number of reasons why we should
increase. We give a transfer to a passenger who is

riding on a transfer. We have considered this ques-
tion carefully, and believe the percentage is, compara-
tively speaking, very small where passengers take a
second transfer; and if you eliminate certain lines where
we do not run our cars direct to the bridge or ferries or
some other point, I doubt if two per cent, of the pas-
sengers having transfers take a second one.

Mr. Deming; In Buffalo there are a number of lines

where it is necessary to give a second transfer and in
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some cases a third. Going from the southeastern part
of the city to the park it is necessary to issue three
transfers—one from the Bailey avenue line to the Sen-
eca street line, then to the Main street lines, and then
to the park. We have more or less trouble with the
people abusing the transfer system, and it is hard to de-
vise means to stop it. It is a matter which must be left
to the intelligence of the conductor in a great de^^ree;
but I do not think there is a very large part of the pub-
lic that endeavor to beat the transfer system. We find
more trouble with them on a pleasant Sunday afternoon
when they are riding around for pleasure than any other
time. Our system is laid out in such shape that it is
possible to ride all day long on a transfer. I have been
studying a new form of transfer, which may put a stop
to it. That is. the idea of having every street that we
run by printed on each transfer. When a passenger
gets on one line and wishes to go to a certain part of the
town he must ask for a transfer to that
street, and that transfer is good on any
car connecting the two lines. The transfer
will be taken up by the conductor and an-
other issued to the passenger punched for
the same street, and the moment the street

is reached the ride ceases. I think we
will have to come to something of this

kind to prevent them from riding too much.
It may work or it may not work.
Mr. Stedman: Would they not be in-

clined! to "play the limit," and go as far as
they wanted to?

Mr. Demixg: Not any more so than they
do now. I think a good deal of the trans-

fer figuring is problematical; I do not see
how you are going to get at it.

President Rogers: Are there any roads
transferring from one company to another
company?
Mr. Cole-. We do that in Elmira, but

only on special occasions, when there are
some combined attractions at the park; it

is a sort of intermittent affair.

Mr. Robinson: A great deal of diffi-

culty arises in New York from the use of

transfer tickets. There are some lines on
which persons can get five or six transfers;

for instance, go down Lexington avenue to

Thirty-fourth street and transfer to Broad-
way or Sixth avenue, ride to Twenty-third
street and get a transfer west on Twenty-
third street to Seventh. Eighth or Ninth
avenue, and ride back to Fifty-ninth street

and get a transfer back on Fifty-ninth
street to Lexington aVenue, and continue
riding all day, if desired. We also have
difficulty at the points where we have
transfer agents and the tickets are punched.
The passengers give the tickets to boys, and
the boys sell them, or they put them in

places where other people can get them.
Some of our economic residents have found
various methods of obtaining and using
them to the disadvantage of the company.
When a Houston street car is approaching
Broadway, these people station themselves
along the street, get on the rear platform,
the conductor being busy, the car crosses

Broadway, and these men walk through the

car, go out of the front door without paying
a fare, walk over to the transfer agent, get

a ticket and ride home. Once in a while a
case of conscience turns up. On several

occasions we have received refunds of five-

cent pieces, evidently from people who
used this means of transferring. The
travel is so great at some points that it is

impossible to use punched tickets, and we
have to use them unpunched. Some in-

vestigations have been made to see whether
people use tickets illegitimately, and al-

though no record is kept of it, it is found
from general observation that the abuse
is not great.

Mr. Rossiter: What do you consider

the effect of issuing transfers on the cash

earnings?
Mr. Robinson: We consider that on

some lines it has been of great benefit; a

large increase of travel, particularly in the

retail dry goods district.

President Rogers: I think the general

adoption of the transfer system is an indication that the

street railroads are anxious to serve their patrons.

There is no law compelling us to give the transfers, but

the roads have done it, and they have found that in ac-

commodating the public they have increased their rev-

enues.
Mr, Moffitt: What percentage of transfers are re-

ceived as compared with cash fares? In Syracuse we
carry about 25 percent, of our passengers on transfers,

which I think is a low average.

Mr. Deming: In Buffalo it is from 25 to 30 per cent.

Mr. Clark: In Binghamton our percentage is 22 to

25; a little under 25 per cent.

Mr. Rusling: The Rochester Railway company
used to issue from 35 to 40 per cent. Recently we have
introduced a new transfer system, and we now issue

from 27 to 30 per cent.

Mr. Rossiter: We issue from 22 to 25 per cent, in

summer, and from 16 to 20 per cent, in winter.

Mr. Frick: The Atlantic avenue system in Brooklyn

issued from 16 to 20 per cent.; 16 per cent, is the aver-

age for nine months in the year.
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Bones of a Mummy Revealed by the
X-ray.

The old and the new were never more strikingly as-
sociated and exemplified than in the production of the
sciagraphs reproduced in two of the accompanying illus-

trations. The pictures almost tell their own story and
open up a very curious field of speculation on the con-
nection of the civilization of the Pharaohs with the
latest advance of science at the close of the nineteenth
century of the Christian era. In Fig. i is shown a pho-
tographic reproduction of the mummied hand of some
personage of rank who flourished three or four thousand
years ago. The hand was surreptitiously purchased in

Egypt. The owner rejoiced greatly at first, but was

human bones in proper position in the mummy and that
there had been no imposition. In like manner the
bones of a mummy's foot were revealed, as depicted in
Fig. 3-

The sciagraphic negatives were made by two minutes'
exposure to the rays from a Crookes tube. It should be
mentioned that the Carbutt X-ray dry plates were used.
These plates are made especially for the new process and
are said to be extremely sensitive to the X-ray, as the
result of many experiments by Mr. Carbutt.

on MajorChicago Telegraphers Call
McKinley.

About 400 telegraphers from Chicago called upon
Major McKinley at Canton last Saturday and presented

Fig. I. Photographic reproduction of hand. Fig. Sciagraph of hand.

Fig. 3. Sciagraph of foot.

. MUMMY REVEALED BY THE X-RAV.BONES OF

much disturbed later by the knowing remarks of

cynical friends who understood "how these things are

manufactured." "It is a modern make-up," said one.

"It is but a mass of pitch mixed with pieces of refuse

mummy-cloth, with new finger-nails stuck in," said

another comforter. Thus an element of doubt forever

hovered about the unoffending mummied hand, although

still regarded as too valuable to be dissected for exami-

nation. Prof. Rontgen's discovery afforded the means

for testing the genuineness of the hand, and the owner

eagerly availed herself of it. The relic was taken to

John Carbutt of Wayne Junction, Philadelphia, the

well-known manufacturer of photographic dry plates,

who has interested himself in X-ray work. First the

fragment was photographed in the ordinary way. and

this is the picture reproduced in Fig. i. Then the

newly discovered rays were used, with the result shown

in Fig. 2, demonstrating conclusively that there were

him an address by M.
J. Burke, in which, among other

sentiments, were the following:

There are some in this delegation, as well as many
others absent, who could not be spared from duly to

join us. who, as members of the United States Tele-
graph Corps, not unlike yourself in the dark days of re-

bellion, were prompt to respond to their country's call

to do battle for an integral Union. All, or nearly all, of

the latter who continued in the telegraph service have
attained high positions of responsibility and honor and
are as patriotically active in this peaceful contest for the
right as they were in the sanguinary struggle from 1S61
to 1865.

In his reply Major McKinley referred to the early days

of the telegraph, Morse's struggles and the incredulity of

the public when the message announcing the result of the

Baltimore convention was flashed over the line to Wash-
ington, during the experimental work of Morse and Vail.

Concerning the development of the industry, he said:

Congress"gave very scapt sid to the great inveplicn
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and some of the other statesmen at that time laughed to

scorn a proposition to make a small appropriation for

connecting Washington and Baltimore by a telegraph

line, saying it was chimerical and could not be done.

And yet they lived to see such lines practically girdle

the globe. American genius and enterprise, wiser than

the law-givers, were soon extending wires everywhere,

until now 1 believe it is estimated that the American
lines extend for 250,000 miles, with 800,000 miles of

wire. 26.000 officers and 42,000 employes. Everywhere
the service is efficient and reliable; and I congratulate

the telegraphers of Chicago, as the representatives of

those of the entire country, upon the marvelous skill,

rapidity and accuracy with which the millions of mes-
sages almost daily are handled and transmitted.

Electrical Energy at Toulouse.
The river Garonne in its passage through Toulouse

leaps over two falls of different importance. The first,

2.5 meters, is formed by the dam of the Chateau Nor-

bonnais mill, which checks one of the branches of the

Garonne at its entry into the city. About one kilometer

from this mill the waters of the entire river are dammed,

creating a second fall of 4.5 meters. This is the Baz-

acle dam and is 250 meters in width. The water power

here has for three centuries been utilized by the princi-

pal industries of Toulouse, which have gathered on the

banks above the stream. In 1875 the utilized power of

this fall was reckoned at 1,250 horse power, divided

among 16 consumers, of which the most important was

the Grand Moulin du Bazacle. In 1888 the Soci^t^

Toulousaine d'Electricite was organized, having first

acquired a raonopoly.of the power. A general view of

the water power is presented in Fig. 1.

Work was commenced in 18S9 on a sustaining wall,

which was prosecuted day and night, aided by electric

lamps. Six months had hardly elapsed when the tur-

bines were being mounted. The central station had

been established for 12,000 lamps of 10 candle power,

and the mechanical unit selected was one of 300 horse

power. Four turbines of the same size constitute the

normal power of the station. They can develop 320

horse power at the driving pulley.

The dynamos are installed under an arch in masonry,

which has the advantage of reducing the horizontal sur-

face of the building, while permitting a passageway and

dividing the station into two parts—the mechanical

portion, accessible by the floors, and the electric part,

which is upon a higher level. This arch is 3.5 meters in

height.

The demand is constantly growing and it is feared

there may not be power equal to the requirements, so

that arrangements have been made by which in time

of need steam can be applied to the turbine connections.

There are in place three steam engines.

The dynamos are of the continuous current type, of

six poles, developing at 3S0 revolutions a current of 700

amperes at 150 volts, or 105 kilowatts. They are ex-

cited in derivation and arranged for coupling readily in

parallel.

Each turbine controls two dynamos, and the system

of distribution being on a three-wire basis, one turbine

and its two dynamos form the unit of the production of

the station. Three of these groups suffice for the cur-

rent supply of 12,000 lamps as above. The fourth is a

spare machine and the fifth is a supply machine for

heavy .seasons.

The switchboard is placed at the extremity of the

building opposite the boilers and a little above the dy-

namos, which position permits the man in charge of

the board to watch both the electrical and mechanical

equipment.

The board is thus divided; First, the regulating

apparatus proper, dynamo switches (double), field rheo-

stat, the turbine-gate lever and an indicator showing

the flow of water at the turbine second, the terminals

of'the feeders from each dynamo to the bus-bars, connec-

tion being made by 10 cables of 250= mm. section. The
terminal of each feeder carries a cutout, an ammeter

and a switch.

The regulation is similar to that in all such plants, in

effect, but the process by which this is arrived at differs

somewhat from the customary method of modifying the

magnetic field, the dynamos running at constant speed.

The regulation here consists in varying the revolu-

tions of the dynamos, which are speeded proportionally

to the electromotive force required, while regulation by

changing the field is also possible when required. This

enables the dynamo tender to regulate extremely closely.

The heavy turning parts of the turbine, weighing

17.000 kilogrammes, make 40 revolutions; the dynamo
pulleys and other moving parts weigh 8,000 kilogrammes

and make 120 revolutions per minute.

The control of the turbine wings is a.\\ in the hands of

the switchboard attendant also, so that he has perfec

control of each moving part, and is within view of al

the material of the station.

The turbines are thus handled by him: Two small tur-

bines of 30 horse power called service turbines—one of

which is a "spare"—are exclusively for regulating the

larger wheels, and are moved by pinion, pulley, belt

and tangent screw. The dynamos are in constant mo-
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FIG. 3. ELKL rUICAL HNEKGY AT TOULOUSE.— GROUP OF
ACCUMULATIONS.

tion, and, the belt-shifter throw on, one of the three

pulleys of the combination opens, regulates or closes the

entrance ports of a turbine.

The roll of employes on duty numbers four, as follows:

Switchboard electrician, dynamo tender for eight dyna-

mos, supply switchman, turbine tender.

A mechanical electrician is held in reserve for small

immediate repairs and as a general supsrintendent.

The distance from the station .to the farthest lamps

Eight feeders supply a reseau of 21 kilometers of

service. All cables pass overhead, supported on roofs

on metallic posts with porcelain pulley-insulators, vary-

ing in size with the section of the cable, these latter

being firmly bolted to the iron T supriorls. The outer

conductors are mainly about 60 centimeters distant from

the neutral.

These roof privileges are not always easy of procure-

ment. Sometimes the gift of a lamp will obtain it, but

a better way is that of the gas company at Tarbes,

which has an electric light and power and gas station as

well. That company gives, instead of an electric light,

a gas stove, and charges the new customer for the gas

he uses in it, of course.

The accumulator stations are placed as conveniently

as possible for the largest consumers. They are charged

during the day or the night by one of the feeders which

at the time is not active for other purposes, shifting this

for another when it is needed elsewhere. In this way

little time is lost during the 24 hours, the output at the

station being regulated by the speed of the generator.

This system of handling and storing the current serves

to keep the entire outfit going night and day, and conse-

quently almost or quite doubles its capacity, as compared

with other systems in general use.

The additional cost 'of this method consistsi in wear

and tear, the employes—according to the number of ma-

chines on duty—and the lubricating material. The
lubrication of the turbines is worthy of record. Fig. 2

shows how this is accomplished. Soap and waterdo the

work, as shown. The soap lies upon a strainer and is

constantly washed by a stream of water from the faucet

jV. This water, which of course is soapy, now percolates

through a strainer into 7^, v/hence it works its passage

down and out, lubricating the bearings as it goes.

There are two accumulator stations, one in the Place

Lafayette, comprising 145 elements weighing 500 kilo-

grammes. The second comprises 150 elements of 43

plates each, giving 4,000 amperes of current at 300

volts, with reserve capacity for an increase up to'

5, 700 ampere hours. Fig. 3 shows how these are

mounted in tiers. A third accumulator station is in

contemplation in the Exchange quarter.

For municipal service 10 ampere lamps have been

adopted, installed upon posts of 6.5 meters, which

brings the lamp about seven meters from the ground.

FIG. I. ELECTRICAL ENERGY AT TOULOUSE

is not over 2,300 meters, and the chief consumers being

within about 1,200 meters' radius, the ordinary three-

wire system with aerial feeders has been adopted, lead-

ing to convenient closed switchboxes, whence the over-

head wires to consumers are carried. At these dis-

tributing points the voltage is 125. These derivations

are either on the two or three-wire system, determined

by the use to be made of the current—whether for large

power or illumination,

Motors of one horse power or less are supplied with

current at 125 volts, while larger machines are run on

the-lvyo outside wires with 250 volts.

,—GENERAL VIEW OF WATER POWER.

There are to-day 20S arc lamps in service in the streets,

places, promenades and public gardens.

While for ordinary crossings the post system was con-

sidered by all as the best way to light the streets, when

it came to double road boulevards the "Mahomet's

coffin" system was adopted, as shown in Fig. 4.

The tariff of charges follows:

Lamp of 10 candle power per month f 3 50
iG " " "

5-50

20 •

• " "
6, 50

30 " ' "
9.00

For arc lamps of four amperes or above, five francs
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iper ampere per month is charged. Renewals of lamps

•and carbons are charged to the subscriber. The duration

of light is from one hour before sundown till 1:30 a. m.

For motors, 600 francs per horse power per annum is

charged for 10 hours per day: the original rate, 400

francs, was advanced because of the growing demand.

The motors in use vary from one-eighth to four horse

power and are employed in a variety of industries.

In consequence of the possibility of over use of current

^y those supplied by the accumulator, the company has

adopted a meter service system, and as an inducement

to use these methods of checking the current consumed

ofiers reduced rates.

The Advantage of Using Full Page Ad-
vertisements.

Bv N. C. Fowler, Jr.

The good of all good is in the good way of handling

it. A good thing, badly presented, may be as poor as a

bad thing well presented. '

Too little office room is extravagant economy. Too

much ofiBce room is wasteful extravagance. Enough is

plenty. A large business and a large office generally go

together.

A hundred-dollar man does not often wear a ten-dollar

overcoat. In the equilibrium of the parts of the business

is the success of the whole of it. The successful house has

enough room, enough clerks, and enough of everything.

By your surroundings so will you be commercially judged.

Extravagance and economy, like the extremes of heat

and cold, act the same.

There are several reasons in favor of full page adver-

JVa^n
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ELECTRICAL ENERGY AT TOULOUSE.-
LUBRICATION-

-SYSTEM OF

tisements in trade papers: To logically and practically

present them, allow me to give them number by number:

First—The full page advertisement stands for prog-

ress.

Second—The full page advertisement represents suc-

cess.

Third—The full page advertisement must be seen.

Fourth—The full page advertisement is exclusive:

nobody else occupies the page with you.

Fifth—The full page advertisement gives you individ-

ual identity; you stand by yourself, on your own ground.

Sixth—The full page advertisement cannot be over-

shadowed by surrounding announcements, because there

are none around it.

Seventh—The full page advertisement may not be a

guarantee of respectability, but few, except the most

reliable of houses, use full pages.

Eighth^The full page advertisement admits of the

boldest typographical display.

Ninth—The full page advertisement allows ample

room for comprehensive illustration.

Tenth—More than four times as many people see and

read the full page advertisement as see and read

the quarter page advertisemsnt, and the full page
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does not generally cost quite as much as four times the

cost of the quarter page.

The traveling salesman should never be obliged to

initiate the buyer, for the first time, with the name o£

the house he represents. The full page advertiser

knows that the name and the business he does are

familiar to every possible buyer.

The advertiser oi smaller space generally finds

that his advertisement pays him, and if he finds it to be

so, there is no reason why his reason should not furnish

reason to make the good thing that paid him well pay

him better. There are exceptions, for no invariable rule

ever existed, but no man of sense dares risk his dollars

in following the law of exception, when the rule of aver-

age leads on to success. So long as 99 per cent, of the

most progressive and successful houses use full pages,

have used full pages, and always expect to use full

pages, the argument in favor of full pages lifts itself

from out of the sea of doubt onto the rock of successful

safety.

Internationa! Association of Fire and
Police Telegraph Superintendents.

The International Association of Fire and Police Tele-

graph Superintendents was organized at the Clarendon

hotel, Brooklyn. N. Y., September 15th.

Frank C. Mason, superintendent of police telegraph

H9

committee, chairman, J. P. Barrett, Chicago; William
C. Smith, New Haven: S. L. Wheeler, Springfield; J.
F. Zeluff, Pacerson; W. Y.Ellett, Elmira.

The following-named gentlemen were 'elected charter

raembersof the association, many of whom were present:

Charles C. Drake. Trenton; J. P. Ahlers, Tampa; J.
Knibbs. Troy; William R. Hewitt, San Francisco; S. L.
Wheeler, Springfield; W. D. Claiborne, Savannah;
W. H. Murphy, Columbus; C. T. Hopewell, Cambridge;
F. P. Foster, Corning; Jeremiah Murphy. Cleveland;

J. P. Barrett, Chicago; J. A. Archibald, Cincinnati; L.
Lemon, Baltimore; William A. Barnes, Bridgeport;
Henry Smith, Buffalo; B. S. Flanders, Boston; F. C.
Mason and James Wafer, Brooklyn; Adam Bosch. New-
ark; W. C. Smith. New Haven;

J.
Elliott Smith. New

York; W. A. Eraser. Dallas; D. O. Larkin. Dayton;
Will Y. Ellett, Elmira; J.

W. Aydor, Wilmington; John
Speidker, Jersey City; C. R. Barnes, Rochester; W. H.
Thompson, Richmond; C. H. Humphreys, Macon; J. T.
Morrison, Minneapolis; H. Jarvis Myers. Syracuse;
Thomas Casey, St. Paul; E. F. Sobering. Omaha; Mor-
ris W. Mead, Pittsburg; L. L. Cummings, Portland. Me.

The following-named gentlemen were elected associate

members:

Frank Woods, W. L. Candee, George T. Manson, H.
Durant Cheever, F. Pearce, J.

W. Stover and A. B.
Gordon.

Among those present at the meeting aside from the

delegates were the following:

C. E. Stump, L. W. Clark, B. E. Greene, E. F. Peck
T. E. Grossman, W. T. Hunt, M. W. Rayins, J. H

FIG. 4. ELECTRICAL ENERGY AT TOULOUSE. BOULEVARD ILLUMINATION.

of Brooklyn, called the meeting to order, and introduced

Superintendent of Police William J.
McKelvey, who

made a short address of welcome to the delegates.

A temporary organization was then formed, with S. L,

Wheeler as chairman and L. Lemon secretary. The

following-named gentlemen were appointed a committee

to provide for a permanent organization and draft con-

stitution and by-laws: B. S. Flanders, Will Y. Ellett,

Adam Bosch, W, C. Smith and F. C. Mason.

The meeting then adjourned until Wednesday morn-

ing. On Tuesday afternoon the entire party went to

Rockaway Beach for a shore dinner.

When the meeting reconvened on Wednesday morn-

ing the committee on constitution and by-laws re-

ported a draft, which, after some minor changes, was

adopted. The purpose of the organization is stated as

follows

:

The object of this association shall be the acquisition

of experimental, statistical and scientific knowledge re-

lating to the construction, equipment and operation of

police and fire telegraphic systems, and the diffusion of

this knowledge among the members of this association,

with the view of improving the service and reducing its

cost; and the establishment and maintenance of a spirit

of fraternity among the members of the association.

Provision is made for active, associate ?nd honorary

membership, the latter to extend over the period of one

meeting only. The meeting then proceeded to form a per-

manent organization and elected the following-named

officers:

President. Frank C. Mason, Brooklyn; vice-president,

Morris W. Mead, Pittsburg; secretary. L. Lemon, Bal-

timore; treasurer, Adam Bosch. Newark; executive

Emerick, George T. Manson, P. M. McLaren, H. Du-
rant Cheever, William B. Green. T. Torrey. .

The meeting adjourned subject to the call of the ex-

ecutive committee, and the party took the sail arounJ

Staten Island in the steamer Aurora. All present

voted the organization meeting a great success, as no ef-

fort had bsen spared to provide for the comfort and en-

tertainment of the visitors. The report of the proceed-

ings will be issued without delay, and mailed to the su-

perintendents of fire and police telegraph throughout

the country.

Proposed Confiscation of Telegraphs.
[From the Louisville Couricr-Jonr/ta/.]

Fighting for Bryan and forming, as they claim, nearly
half his forces, are men who are, as they express it, in

favor of the government purchasing all the railroads,

telegraph lines, etc. But they really do not mean to

purchase them. They wish the government to give ir-

redeemable paper for them, which, issued in quantities
necessary for that purpose, would be wholly worthless.

They mean confiscation. And the men who will repudi-

ate debts and confiscate railroads and telegraphs in 1S97
will confiscate farms and every other sort of property a

few years later.

Chicago Electrical Association.

The Chicago Electrical association will hold its first

meeting for this season at the rooms of the Western

Society of Engineers, 1737 Monadnock building, Chicago,

Friday evening, October 2d. The paper of the evening

will be presented by F. J. Dommerque on "Modern
Views of Electricity." All electrical men of Chicagoare

invited to participate in the discussion.
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The Western Electrician's first special electric light

convention number (dated May 91h) contained 7, 576square inches

of advertising. For the same week the "Electrical World" con-

tained 7,326. the "Electrical Engineer" 3.687 and the 'Electrical

Review" 3,375 square inches of advertising.

The Western Electrician's advertising, therefore, ex-

ceeded that of the "Electrical World ' by 250 inches, thai of the

"Engineer" by 3,889 inches and that of the "Review" by

4,20 1 inches. It exceeded Ihe combined advertising of the

"Review" and "Engineer" by 5 I 4 inches.

Once more the electric motors are operating on the

Lake street "L" road in Chicago. On Saturday last at

midnight the steam locomotives were retired from active

service, the electric motor cars were substituted in

their places and current was turned on the entire sys-

tem. The management confidently anticipates the con-

tinuance fjf the present arrangement, as it is believed that

the mechanical defects in the equipment, out of which

grew the late troubles on the line, have all been solved

and overcome. It is gratifying to note the confidence

displayed by the public as well as the management in the

electrical equipment. There has never been any ques-

tion about the practicability of the electric system and

there has been no attempt to lay the blame for the re-

cent troubles upon the substitution of electricity for

steam as the motive power of the road. It is generally

recognized that the change means a considerable ad-

vantage to the patrons of the road in improved service

and to the property owners along the line in relief from

the nuisance which the smoke, dirt and odors of the

steam locomotives created.

Individually and collectively the exhibits at the St.

Louis meeting of the American Street Railway associa-

tion next month promise to be by far the most complete

and comprehensive display of the kind that has ever

been attempted. The plan presented on another page is

official and shows the allotment of space as approved by

the committee in charge. If you are not represented in

the collection, make immediate application for space.

The St. Louis convention promises to be the largest

gathering of street railway men that has ever assembled,

and such an opportunity to make an exhibit before prac-

tical men ought to be appreciated by every wide-awake

manufacturer and dealer in street railway apparatus.

Among the provisioas of the regulations of the Pat-

ent Office governing the issuance of patents is one ap-

plying to the preparation of specifications and amend-

ments for the printer. The examiners are directed be-

fore pissing applications to issus, to carefully ex-

amine all the papers and see that they are in such

shape and condition as to avoid all possibility of error

being made by the printers. Whenever interlineations

or erasures have h^^^a. made in ths specifications or

amendments which would lead to confusion and mistake,

the examiners are instructed to require the entire specifi-

cation to be rewritten before passing the case to issue.

Recent complications have directed attention to this

matter, and the commissioner of patents has ordered

strict compliance with this rule.

What with the wreathed names of electrical scientists

and inventors and emblematic representations of elec-

tric lamps and coils, the new issue of silver certificates

from the Bureau of Engraving and Printing in Wash-

ington goes far to show that this is an "age of elec-

tricity" in currency design as well as in so many other

avenues of endeavor. One of the series, indeed, bears

a reproduction of a painting entitled "Science Present-

ing Electricity and Steam to Commerce and Manufac-

tures," in which symbolic figures stand for the lines of

effort named. The new bills mark a radical departure

from the previous designs of paper money, whether con-

sidered from an artistic or scientific-industrial point of

view. The pictures they present are intended to be of

educational value, and the prominence accorded to elec-

trical development is a true, but none the less impres-

sive, index to the times.

This money question is presenting unexpected possi-

bilities. Here, for instance, is the Platinum party.

demanding the use as coin of the metal to which it

pledges fealty. The advocates of this policy are not

numerous, to be sure, but they have found their way

into print. They say that platinum is better thau gold,

because it wears longer; it represents a greater value in

a small bulk; there is no fear of flooding the country with

cheap platinum, and the standard of value cannot be ar-

tificially affected. Here is a brand-new doctrine of

much interest, especially to incandescent lamp makers-

We have no fear that the money use of platinum will

destroy its expansive parity with glass, but we should

like to know what effect the free and unlimited coinage

of this metal will have on the bullion value of platinum

and consequently on the lamp industry. This is a ques-

tion to be carefully considered by the electrical man be-

fore he enlists under the new standard.

In his ri'sumc of the work accomplished up to date in

investigating the X-ray, and of the frauds perpetrated

in the name of the new discovery. Prof. Smith, as will

be noted by tne brief contribution in this issue, is ex-

ceedingly careful not to raise false hopes as to the use-

fulness of the newly discovered rays. With many of his

conclusions we concur, but when he says that "all the

deeper and softer parts [of the body] are invisible,"

and that "it is not possible to penetrate by any method

yet known the thicker parts of the body with sufficient

intensity to be of any practical importance," we think

that he overlooks many important experiments which

shoAT that such extreme caution in statement is un-

necessary and misleading. Sciagraphs have been made
and are now making in Chicago which clearly show, in

various instances, the spinal column, ribs, clavicle and

scapula; a bullet has been located that was lodged be-

neath the backbone, and lines have been traced on the

sensitive plate that could hardly have been made by
anything else than the shadows of deep-seated arteries.

Moreover, careful investigators assert that, by the aid

of the fluoroscope, it is possible to dimly see the beating.

of the heart. AH these results are most important, and
give ground for the hope that the day is not far distant

when, with improved methods of application, Rontgen's

wonderful discovery will make clear all the tissues o£

the human body to the vision of the anatomist and the

surgeon.

Wherever street railway or lighting corporations

flourish there seems to be need of constant watchfulness

to protect their interests from the attacks of aspiring re-

formers and busybodies who regard prosperous corpora-

tions as their legitimate prey. Better proof of the truth-

fulness of this statement could not be desired than the

report of the executive committee of the New York State

Street Railway association at its last convention at Bing-

haraton on September Sth. It is admitted that the com-
panies comprising this organization are among the best

managed institutions of the kind in the country, and that

the service which they give the public ranks high ia

point of merit and compares favorably with other corpo-

rations operating under public franchises. Yet in spite

of these facts and the general satisfaction expressed by
the public with the service, there were introduced in the

New York Legislature, during the last session, 140 bills

and amendments which if enacted would seriously affect

the street railway corporations of the state of New York.

Thanks to the vigilance of the officers of the street rail-

way association these spasmodic outbreaks were checked

before they had gained sufficient headway to do any con-

siderable trouble. This experience would, seem: to indi-

cate that it is absolutely necessary for corporations of

this class to organize in defense of their rights. It is

certain that street railway men look upon it in this light,

for it has served to stimulate interest in the state organ-

ization of street railway corporations and the atten-

tion directed to the subject will promote general co-opera-

tion throughout the industry.

Contrary to the generally accepted theory, it has been

held that as long as street railroad companies allow

passengers to ride on the platforms of the cars, a person

who is injured by falling from the platform can recover

damages from the company. A case in which this point

was involved has occupied considerable attention in New
York, and the decision will be read with interest in

other parts of the country. The facts, briefly stated, are

these; The plaintiff in the action, George Hastings,

was smoking a cigar when he boarded one of the cars of

the Central Crosstown Railroad company of New York
city, the defendant. The conductor ordered him to gc^

to the front platform. He did so, and as he was paying

his fare the car jolted from the tracks and he was thrown

off and injured. In the litigation which followed the

company contended that the passenger was guilty of con-

tributory negligence, by standing on the platform when
there were seats inside, and the lower court sustained

this position, but when the case was taken to the Appel-

late Division of the Supreme Court the decision of the

lower court was reversed and a new trial granted. Jus-

tice Patterson, in the opinion accompanying the decision,

said; "It is not negligence per sc for a passenger tO'

ride on the front platform of a street railway car," and
he cites a number of cases upholding this decision.

Under ordinary circumstances, he says, there is no rea-

son to apprehend danger from riding on the platform of

a car. and if a person is injured while so doing it is not

necessarily contributory negligence on his part, although

it might be under certain conditions, such as when the

platform is wet and slippery in the winter time. The
decision should have the effect of causing the companies,

to issue orders requiring conductors to keep the platforms-

free. There are many reasons why this should be done,

aside from the question of responsibility passed upon in.

the case mentioned. The front platform of a trolley car,

for instance, should never be obstructed, but should be

devoted entirely to the motorman. The rear platform,

likewise should be kept clear in order to permit passen-

gers to enter and leave the car without being jostled and
crowded. It is particularly annoying to women to have

to force a passage through a crowded platform and they

should not be subjected to such indignity.
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Facts and Fancies About X-rays.

Bv Joseph F. Smith.

The universal interest aroused by the anoouncement

last December of the discovery of a new kind oE rays

has, so far as the popular fancy is concerned, largely

subsided. No better evidence of this fact is at hand

than the contents of the daily press. The papers that

were formerly filled daily with all sorts of fabulous ac-

counts of what was being done here and there now
scarcely mention any work along that line at all. But

it is since the popular interest has subsided that many
of the most important investigations have been carried

on, both in this country and in Europe.

This discovery, like all other new discoveries, has

brought to the front a"faker" s/a' ^e?ier2S. He presents

himself in many forms, from the fellow on the street

corner with the "X-ray illusion." who. by an ingenious

arrangement of mirrors, for a small consideration allows

the spectator to view his hand through (around) a brick

or a block of steel, to the quack doctor who goes up and

down the country diagnosticating gout, rheumatism,

muscular and nervous diseases or curing consumption

and diphtheria by a simple application of the "wonder-

ful X-ray."

A generally prevailing mlscoaceptioa of the funda-

mental facts that have bsen ascertained by the investi-

gators in Europe and America enable these impostors to

thrive. A brief statement here of a few of these facts,

often presented, but still but little understood by people

in general, may not be amiss:

1. The X-rays themselves are invisible. A screen of

especially prepared substances is necessary to render

them visible.

2. The objects themselves are not seen, but only their

silhouettes oc shadows-

3. The investigations of the best authorities in both

continents have shown repeatedly that the X-rays

possess no more, if, indeed, as much, germicidal or cur-

ative power as ordinary sunlight.

4. That in general nothing can be seen or photo-

graphed in the body except the bones, a few hard tissues,

calcareous deposits or foreign substances, such as glass

or metals. All the deeper and softer parts are invisible.'

5. Even the hopss of many oi the mDst conservative

investigators have been far from realized. It is not

possible to penetrate by any method yet known the

thicker parts of the body with sufficient intensity to be

of any practical impDrtancs. The field ssems to have

been quite thoroughly explored, and so far as any prac-

tical applications of the ray are concerned, we might

say it is almost wholly limited to the location of foreign

bcdies {glass, metals, minerals, etc.), fractures and mal-

formations of the bones in the extremities of the body.

Many phenomena of interest to the theoretical phys-

icist present themselves, but with our present facilities,

and, as it now seems, with any that we may have, the

uses above mentioned are the extent of its practical ap-

plication.

bution, which is to be employed, and came to the con-

clusion indicated.

The plant will present many interesting features. It

is to hi placad in an airy, well lighted basement, fin-

ished as well as any part of the building, and will sup-

ply power for lo electric elevators, 12 ventilating motors

of from 20 to 25 horse power, as well as 6,500 lamps of

16 candle power each. The wiring has been done by

the Burdette-Rountree Manufacturing company of Chi-

cago. The switchboard contract has not been awarded.

The Crane Elevator company will furnish the elevators,

using Gibbs motors. The plant is to be installed by

January i. iSgy, and its completion will mark the acces-

sion of a conspicuous addition to Chicago's notable list

of large private plants.

Chicago Public Library Plant.

The isolated plant for electric light and power in the

fine new building of the Chicago Public Library will be

large and very well appointed. The boilers will have a

capacity of about i.ioo horse power in four units and are

supplied by John Mohr & Son of Chicago. They are to

furnish steam to five engine-dynamos consisting of eight

60 kilowatt dvnamos directly connected to four 200 horse

power vertical double compound engines and two 22^4

kilowatt dynamos directly connected to a 75 horse power

vertical tandem compound engine. The contract for

these units was awarded to the Ball Engine company

last Saturday, the Chicago Edison company being the

sub-contractor for the dynamos. The contract prices

are: Engines, 516,830; dynamos, 515,503; total, S32,-

333. The Ball and Chicago Edison (General Elec-

tric) companies were not the lowest bidders. The

comparative figures on dynamos are: Western Electric

company, 69,632; Siemens & Halske Electric company,

$11,120; Westinghouse Electric & Manufacturing com-

pany, 515,150. The award was based on a report made

to the Public Library Board by Mr. Coolidge. the archi-

tect; Frederick Sargent, consulting electrical engineer,

and N. E. Weydert. the superintendent for the board.

These gentlemen considered the merits, performance

and records of the machinery offered and also its adapta-

bility in connection with the three-wire system of distri-

I. The editor of the Western Electrician can hardly assent

to the ultra-conservative position taken by his esteemed con-

tributor. A brief note of e.\ception will be found on page 150.

International Congress of Electricians
at Geneva, Switzerland.^

The International Congress of Electricians, which
met at Geneva on August 4th and remained in session

until the gth, was of a character essentially different

from those which have preceded it. Called by the Swiss
Electrical association, without other indorsement, it was
the occasion of grouping together the principal electro-

technic associations of the entire world, with the excep-
tion of the English Association of Electrical Engineers

—

an omission much to be regretted, the result undoubtedly
of a misunderstanding. The societies represented were
the American Institute of Electrical Engineers, New
York; Elektrotechnischer Verein, Berlin; Elektrotech-
nischer Verein, Vienna; Societe Beige des Electriciens,

Brussels; Societe Internationale des Electriciens. Paris,

and Verband Deutscher Elektrotechniker, Berlin.

The congress was formed of three committees: First,

an honorary committee; second, a business committee.
and third, a committee of reception, composed as fol-

lows:

Honorary Committee : Th. Turret tini, president
of the central committee of the National Swiss Expo-
sition, president; E. Mascart, member of the Institute,

Paris; Prof. G. Ferraris, Turin; Prof. Rousseau.
Brussels; Charles S. Bradley, American Institute of

Electrical Engineers; von Hefner-Alteneck, Elektro-
technischer Verein, Berlin; M. Dery. Societe Beige des
Electriciens, Brussels; M. Hillairet, International So-
ciety of Electricians, Paris; G. Kapp. Verband Deutscher
Elektrotechniker, Berlin; E. Hartman, Verband Deutsch-
er Elektrotechniker, Frankfort-on-the-Main.

Business Conuniitcc: President, M. A. Palaz, presi-

dent of the Swiss Electrical association at Lausanne;
vice-presidents. Professor E. Hospitalier, Paris; Ernest
Gerard, engineer, Brussels; M. Gorges, chief engineer,

Berlin; Professor Mengarini, Rome; secretaries,

Professor
J.

Blondin, Paris; A. Boissonnas. Geneva; R
Chavaones, Neuchatel; C. E. Guye. Zurich.

Coinmittce of Reception : Professor A. Rilliet, presi-

dent; C. Butlicaz, L'Industrie Electrique, treasurer;

Professor A. le Royer, secretary; H. Guenod, A. Na-
viUe, A. Boissonnas-
The attendance was at times as high as 250, while over

200 followed the proceedings with close attention and
interest. The labors of the congress were divided into

technical sessions, technical visits, picturesque excur-
sions, banquets with toasts; feasts for the eyes, the ears

—and the stomach.

The principal work accomplished was the resolutions

adopted—not without opposition, it is true—-looking to

the establishing of a coherent and rational system of

photometric unUs.

At the close of a warmly conducted discussion, in

which von Hefner-Alteneck and Mascart were the prin-

cipal disputants, lasting for three hours, a committee on
resolutions, of which the former gentleman was presi-

dent, was composed of Arno, Hospitalier, Janet. Kapp,
de Kowalski, Palaz and Rousseau, and reported the fol-

lowing :

I. International photometric values have as a basis

the luminous intensity of a definite source. These are

given herewith:

4. The names adopted for other units are the follow-
ing:

VALLTE. NAME OF THE UNIT. DZFINITION OF THE UNIT.

Intensity of light. Bougie Decimate \ot the platinum stand-
ard of Violle.

FIus of light. Luinea. Bougie dtScimale-slera-
dian (i).

Illumination. Lux. Lumen per square meter.
Brightness. Bougie diScimale Bougie dficimale per

per cm.= cm.-
Quantity of light. Lumen-hour. Lumen-hour,

(1) The steradian is the unit of a solid angle which cuts a
surface equal lo the unit upon a sphere having a radius equal to
the unit. It is a simple numeric proportion independent of
unit length and of selected surface, provided that the two units
are coherent (era. and cm-, m. and m.-. etc.

J

Despite the opposition of the Germans to the system
adopted at Geneva, the application will remain the
same. Only the name will differ. They will call the
"hefner" what all the rest of the world will know as
the "bougie decimale,'" from now until a new congress,
without reforming the nomenclature, will select a new
unit and a new standard. To-day one can, to prevent
confusion, give the name of /vr to the new unit, the
name "bougie" (candle) having been retained only to

not wound too brutally the sensibilities of consumers of
light.

The proposition which we made to the Congress of
Geneva was solely to adopt the propositions made by
the American Institute of Electrical Engineers, in 1894,
and consisted, in substance, in taking as practical units

the C. G. S. units, and to adopt the names Gauss,
Weber. Gilbert, Oersted, to the most important of the
magnetic units.

As was to be expected, all the scientists who object to

these names protested against their adoption. In the

face of this stubborn opposition, and to prevent the
definite disposal of the question, its friends rallied in

response to a motion of postponment by Prof. Menga-
rini of Rome, and carried it out of danger.
We are firm in the conviction that the units of the

American Institute of Electrical Engineers will event-

ually be universally adopted, for these names render
the greatest service in practice, information and in

scientific literature.

The vague word "unit" will soon be a thing of the

past.

Scientists everywhere are striving to produce direct-
reading instruments capable of giving the value of a
mjignetic field, or the flow of a magnetic force. The
knowledge of the intensity of the field is as important as
a knowledge of the voltage in the distribution of electric
energy. Will not the day come when the dynamo
tender will hold his indicator needle at so many units

C. G. S.?

We will be forced to coin a name for graduating this

new scale, or at least we will not imitate the method of
Edison who, in 1881, graduated his electric counters in

cubic feet of gas. The day of our revenge will come,
and we will rest, armed with patience, for experience
has taught us that conversions are slow, and we will

furnish a rendezvous for our opponents in 1900. In the
meantime the gauss will grow.

Municipal Lighting in Michigan Towns.

On Monday, September i4lh, an injunction was issued

upon the petition of sixteen taxpayers of Negaunee,

Mich., restraining the city from building an electric

lighting plant. There has been much opposition to this

project, and the taxpayers represented in these proceed-

ings are among the most influential business men of the

town. They are certainly among the heaviest taxpayers,

as they represent on the books of the Board of Review,

property amounting to §437,843, while the total taxable

property of the city is valued at 51,495,380. Many
others who do not favor the policy of the present admin-

istration are expected to join actively in this movement.

The mayor said that the material for the plant had al-

ready been shipped by the Fort Wayne Electrical corpo-

ration. Frank B. Rae of Chicago prepared the plans

and specifications for the plant.

Therecord made by the mayor of Escanaba, Mich., in

NAMES OF PHOTOMETRIC VALUES.

In French. In German. In English. In Italian.

Symbols
and

equations

Intensite lumineuse Lichtstarke Intensity of light

Flux of light

Entensita luminosa
Flusso luminoso

Illuminaraento..

1

-!•

1

= *7'

Lichtstrom

Belichtung .

.

Illumination

£clat

Quantity of light

(In these equations il represents a solid angle, 5 a surface, T z. time).

2. The unit of luminous intensity is the decimal can-

dle defined by previous congresses.

3. Provisionally, the decimal candle will be repre-

sented, for the necessities of industries, by the horizon-

tal intensity of the Hefner lamp, subject to corrections.

I, Abstract froi

El€ctrique.

1 the report of E. Hospitalier, in LTiidustrie

introducing a municipal lighting plant scheme is de-

nounced by a large number of influential citizens. The
Iron Post recalls the fact that when the present mayor
was nominated for office he announced that he reserved

the right lo resign at any time, and it is suggested that

t*e present is a most appropriate time.
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Douglass-Hall Electric Pump.
The electric pumping combination illustrated has been

designed particularly for maintaining a supply of water

for house purposes, operating hydraulic elevators or for

any service where it is desired to elevate or distribute

water. The manufacturers were among the first to

adapt the pump to the electric motor, and the present

combination represents the result of an extended experi-

ence in this line of work.

Any form of electric motor can be used with the

pump—that shown in the cut being of the Lundell type.

To the shaft of the motor armature is direct-coupled a

two-part worm, one helix being right and the other left

handed; these mesh with two gears, to one of which the

pump shaft makes fast. By means of this double worm

gearing the end thrust of the worm is obviated. The

pump is of the rotary gear type, the action being similar

in principle to that of the well-known Roo^ blower.

There are two wide gears, each having 12 deep teeth,

the driving gear being of brass and the other one of

DOUGLAS-HALL ELECTRIC PUMP.

hard rubber. This, it may be remarked, is one of the

oldest types of water pumps, its invention dating from

the sixteenth century. In its original form a serious ob-

jection was encountered from friction and constant wear,

due to the reaction of the discharge pressure. In the

present type this pressure is balanced by means of ports

or radial openings between each tooth and extending

through the gears, the discharge pressure being thus

made to act on both sides of the gears, thereby perfectly

balancing them. Owing to this ingenious method, the

gears are subject to no grinding wear against the suction

side of the gear case, and the bearings will run true in-

definitely.

The pumping outfit includes an automatic rheostat

operated by an electrical device at the receiving water

tank. The pump described is the invention of M. W.
Hall, and is manufactured by the W. & B. Douglass

company, 87 John street, New York.

Eleclrical Heaters.

The illustrations show two types of heaters made by

the American Electric Heating corporation of Boston.

Fig. I shows the appearance of the panel heater' for

street cars having side seats. It is intended to be placed

five feet of flexible cord, with plug connection for lamp

socket. The stove is "hot" in about two minutes from

the time current is turned on. It is recommended for

physicians' and household use, and the price is moder-

ate. The current required is two amperes at no volts.

This heater is made for 50, 100, no volts direct or alter-

nating current.

A 36-Mile Transmission Plant.
What is perhaps the most notable power transmission

plant yet attempted, both from the point of view of

amount of power and the distance of transmission, is

already under way in the state of

Utah by the Pioneer Electric Power

company of Ogden, which has within y

the last month placed a contract
,

with the General Electric company

for a complete 5,000 horse power

three-phase plant, covering a trans-

mission of 36 miles from Ogden to

Salt Lake City.

The power will be obtained from \
the fall in the canon of the Ogden

river at a point almost within the ^^^r—-.

limits of the city of Ogden. Across

the head of the Ogden canon a dam
is to be thrown, and an immense storage reservoir

formed, which will cover some 15 or 20 square miles of

a valley in the mountains. From this dam to the power

house is a distance of nearly six miles. The water will

be carried through a six-foot pipe of wood for about five

miles, while for the rest of the way it will pass through

a six-foot pipe of riveted steel. These pipes are fitted

at intervals with automatic relief and air valves to pre-

vent the bursting or collapsing when the flow of water ic

varied by changes of load. The effective head of water

at the power house will vary from 400 to 450 feet, and

the full capacity of the pipe line will be 10,000 horse

pov^-er.

Two duplicate receivers will be used, one at each side

of the power house, so that either can be shut down
without stopping the plant. To these the pipes running

to the water wheel nozzles will be connected. The speed

of the wheels will be controlled by Knight governors and

the valves will be operated by hydraulic pistons, so that

the generators may be stopped and started from the

switchboard. The water from the wheels on each side

of the power house will pass into a central tail race un-

der the floor between the two lines of generators and
will be conveyed into canals for the irrigation of some
18,000 acres of land in the vicinity of Ogden. which will

be reclaimed for farming purposes.

The electric plant at first will consist of five i.ooo

horse power 24 pole three-phase generators, driven by

Knight water wheels running at 300 revolutions per

minute. The water wheels and fitting will be furnished

by the Risdon Iron & Locomotive Works of San Fran-

cisco. Water wheel and armature are mounted on the

same shaft, and are supported by the same base frame
and bearings. The periodicity of the current is 60 cy-

cles per second, and the generators will be wound for

ters on the switchboard, operated by synchronous mo-

tors electrically connected to the generators, will indi-

cate the speed of the machines.

The step-up transformers and the 2,000 and 15,000

volt feeder panels will be placed in a gallery erected

over the generator switchboard. The transformers,

nine in number, each of 250 kilowatts capacity, will rai?e

the generator potential from 2,300 volts to 15,000 volts,

at which pressure 2,000 horse power will be transmitted

to Salt Lake City. The local distribution of the bal-

ance at Ogden will be made at 2,300 volts.

The transmitted current will pass over six No, i

FIG, I. ELECTRICAL HEATERS.

wires, strung on insulators of a special porcelain devel-

oped by the General Electric company, tn withstand

high potentials, to nine 250 kilowatt step down trans-

formers at Salt Lake City, which will deliver it at 2,300

volts for distribution.

The transmission line and transformers will be ar-

ranged to allow of the use of a potential of 25,000 volts.

This will permit of the efficient transmission of current

to the mining regions of Mercur and other camps 30 to

35 miles beyond Salt Lake City. All lines will be pro-

tected by the latest types of General Electric lightning

arresters.

To construct the iron and wooden pipe bringing the

FIG. 2. ELECTRICAL HEATERS.

water to the wheels 100 horse power in motors are set up
in the shops of Rhodes Brothers in Ogden, supplying

extra power for the work, which is one of the most ex-

tensive pipe line contracts ever undertaken—five miles of

six-foot wooden stave pipe and one mile of six-foot

riveted steel pips. Practically all the work will be

done on the ground, the steel being received in flat

sheets to be rolled, punched and riveted in the shops,

and the lumber for the wooden pipe in the rough to be

milted, planed and put together on the spot.

Salt Lake City, with the com-
pletion of the Pioneer plant, will

receive power from two of the

most important electrical trans-

mission installations ever under-

taken. That transmitting the

power from the Big Cottonwood

caSon has only recently been com-

pleted; that of the Pioneer com-
pany will probably be inaugur-

ated about the first of November
of this year.

with its front flush with the riser under the seat, giving

the effect of a furnace register. This heater is but

three inches deep and has ample space for free circula-

tion of air to and from the coils, thus insuring the uni-

form heating of a large amount of air to a moderate

temperature, as well as providing for considerable direct

radiation from the coils. Ft is finished in gold bronze.

The company supplies all kinds of electrical heating

apparatus. One interesting specialty is the "portable

stove," illustrated by I~ig. 2. This heater is 4^^ inches

in diameter, is mounted on an enameled slate base, has

-10-MILE TKANSMISSIUN PLANT,

2,300 volts. Two exciters, each of 100 kilowatts capac-

ity direct-connected to their own water wheels, will be

provided, either of which will suffice to excite the fields

of all the generators in the completed station.

The current from the generators will be carried by

lead-covered cables laid in ducts between the generator

foundations and the wall of the building to the gener-

ator switchboards at one end of the power house. The
boards will be blue Vermont marble panels, and will be

completely equipped with all the necessary controlling

and regulating instruments and apparatus. Tachome-

X-ray Literature.

Interest in X-ray experiments

and the scientific investigation of

the nature and source of this new
form of radiation continues, al-

though the general public has had plenty of sensational re-

sults described through the daily papers. Edward P.

Thompson has endeavored to collect authentic informa-

tion upon the subject and trace the experiments having a

bearing upon it. He has published the result of his work

in an attractive volume in which he has evidently labored

to give credit to the numerous sources of his information,

but he has not always done justice, although he undoubt-

edly endeavored to do so. Two flagrant examples of this

kind may be noted. On page 102 there is a diagram and a

reproduction of a photographic print showing the results
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of Prof. Stine's experiments on the source of the X-ray de-

scribed before the western branch of the American Insti-

tute of Electrical Engineers. On the following page is

given a brief description of these experiments and the re-

sults noted- The author gives credit fcr these publications

to the Electrical ll'orld, in which thej' were reprinted on

April nth, having originally appeared in the Western
Electrician of April ^th. In the same issue of this

journal there appeared an article by Messrs. Scribner

andMcBerty of Chicago, together with illustrations, giv-

ing in concise form the substance of the paper read be-

fore the American Institute of Electrical Engineers upon

the same subject. This contribution was also reprinted

in the eastern electrical papers, and is credited by Mr.

Thompson to the Electrical Eug-iuecr, in which it ap-

peared one week later than its original publication in the

Western Electrician. In each of these cases the

original article was published exclusively in the West-
ern ELECTRICI.A.N.

It may be said in extenuation that in the great mass of

literature upon this subject which flooded the country at

the time, an error of this kind is excusable but in a

work of this kind, where accuracy is absolutely essential,

such errors detract from the value of the work as a

standard authority.

COMMUNICATION.

A Scientific Munchausen.
David Starr Jordan, president of Stanford University,

has just presented himself to the country as a scientific

joker, says the New York World. In the current issue

of the Popidar Science Monthly appears a paper on the

"Sympsychograph," which his name will cause many
sober-minded people to read with growing wonder.

Prof. Jordan seriously describes an experiment of the

"Astral Camera club, of Alcade," proving that a

thought will leave an impression on a sensitive plate—-in

other words, that thoughts may be photographed.
The Astral Camera club was formed, he explains, to

investigate modern problems along the purely scientific

lines of photography. It made extensive tests of the

Rontgen ray and kept abreast of the latest investiga-

tions of the scientists of Europe. "Prof. Rogers," he

says, furnished them their latest sensation:

"Prof. Inglis Rogers of London found that not only

could pictures be produced in darkness by means of in-

visible force, but that the invisible waves sent out

through the ether by the mind could also aflfect a sensi-

tive plate. Just as one sensitive mind at a distance re-

ceives an image sent out from the psychic retina of an-

other, so could the same image be concentrated and
fixed upon a photographic plate. Prof. Rogers in a

matter-of-fact-way looked for a few minutes at a postage

stamp, then retired to a dark room and gazed through

the lens of a camera at the sensitive plate. The figure

of the postage stamp was on his mind, and from his

mind it passed out through the sensitive ether to the

plate made ready to receive it. The result was a photo-

graph of the stamp—small and a little blurred, but

showing the undoubted features of the gracious queen
and the words 'one penny.'

"

The Astral Camera club then undertook to carry the

discovery to its logical conclusion. They undertook to

visualize a mere thought and record it upon the sensi-

tive plate.

Seven of the most enthusiastic membsrs undertook to

think o£ a cat in a dark chamber that served for camera
and to visualize the imaginary conception. Their suc-

cess was marked, and the picture of a misty group of

seven cats was the result. This picture is printed in

the current issue af the Popular Science Monthly.
President Jordan describes the picture as follows:

"As might be expected in a first attempt, there is a lack

of co-ordination of the parts. Mr. Gridley, the school-

master, had planned his cat on a large scale—a huge cat

face, with gray, radiant whiskers, looking directly at

the beholder. Most of the others thought of the cat in

lateral view or profile. These variant and vagrant in-

dividual impressions naturally appeared on the camera
before the ether waves were co ordinated and the reflex

influences came back from all to one. regulating and co-

ordinating the thought of the cat. Thus, these pre-

liminary impressions are recorded as ghost pictures in

various places about the plate before the ultimate com-

posite view was achieved. The delay in this regard has

darkened the center picture, interfering a little with its

perfection of definition. This darkening would prob-

ably appear in other experiments on account of the long

exposure (16 minutest thought necessary for a picture of

this kind, in which odic magnetism is made to take the

place of light."

This is conclusively abstruse, but the closing sen-

tence of the paper gives the credulous reader a sad

awakening: "Meanwhile the cat of Mr. Thompson, the

janitor, who alone could answer this question, lay in the

darkness under the warm stove and purred softly."

And this is the truth, the only truth in the article.

The photograph was made up by Prof. Sanford (one of

President Jordan's faculty), of seven composite views of

the college janitors cat. and for the express purpose of

assisting in this hoax upon the innocent public. Presi-

dent Jordan is now in Alaska hiding from the conse-

quences of his deed.

The Mason City & Clear Lake Traction company has

purchased the land and will extend its tracks from Main

street to the fair grounds^—a distance of several miles.

Recording Meters.

To the Editor of the Western Electrician:

I think it not unlikely that very many of your readers

may have perused with more or less interest the paper
on recording meters which was read by James Milne on
the occasion of the sixth convention of the Canadian
Electrical association at Toronto. I have myself read
this paper with much interest, and I particularly appre-
ciate and concur in the justice which Mr. Milne has
meted out to the old and reliable Edison chemical meter.

I cannot, however, but take exception to many of the

statements which he makes in referring to certain of the

mechanical meters, more particularly to the Thomson
recording wattmeter.

Referring to this instrument, Mr. Milne expresses

some doubt as to whether it is any advantage to an illu-

minating company to have in service on its mains a
meter which is adapted for either continuous or alternat-

ing current of any frequency without recalibration. I

believe that a careful canvassing of the stations in the

United States would show that this is in reality a marked
advantage to almost ever meter used. There is, indeed,

a very large number of stations in America to-day which
are distributing light both by the direct and alternating

system, and gencr,3lly at the same potential. To such
companies the advantage of a meter which can be used
indiscriminately on either system is obvious.

Not a few of these stations also supply current from
their alternating mains and from their direct current

mains at different periods of the day to the same users

and through the same meter. This is apparently a prac-

tice which is growing in popularity, although of course

only applicable when no motors are in use.

Again, very commonly illuminating companies which
are operating both systems not uncommonly have some
outlying districts which they are to-day operating, by
reason of their distance from the center of distribution,

by means of alternating mains and sub-station trans-

formers, but which they eventually contemplate chang-

ing over to the direct current system so soon as the lo-

cal business warrants so doing. In such cases as this

there is surely a marked advantage in being able to

make the change without the recalibration or alteration

of the meter in any particular.

Not a few stations also have during the past two years

found it advantageous to change the frequency of their

system, and to such stations as these the ability to use

the Thomson -recording wattmeters which they already

had installed, without recalibrating them for the

changed frequency, has been an advantage far more
real than imaginary. In doubting the advantage of the

universal character of the meter, therefore, the paper has,

I think, run counter to the general experience of meter
users.

Referring to the accuracy of the Thomson recording

wattmeter upon light loads, I notice that in the paper

it is associated indiscriminately with a very large class

of mechanical meters which are represented as failing

to give accurate results on the light load readings. An
example is cited of a 500 light meter which fails to start

below five lights, and complains that at this load it takes

very good eyesight to note its rotation.

Without commenting on the fact that one per cent, of

the meter's rated capacity is surely as low as anyone
could expect it to record. I would call attention to the

fact that the proper speed of rotation for a meter of

this capacity, if absolutely accurate, would be only

about one revolution in 720 seconds with a 60 watt lamp.

It is not to be wondered at, therefore, that the opera-

tion of the meter should seem slow to the casual ob-

server, even though it were recording with absolute ac-

curacy. This very feature of the meter is undoubtedly

a great merit—namely, the fact that the meter is essen-

tially a piece of low-speed apparatus, and to most of us

this means without question long life, a fact that is borne

out well by the behavior of the meter.

Although I do not care to enter into a discussion of the

relative accuracy of the various meters upon the market,

I think it can do no harm to point out that, compared

with results obtained by the larger illuminating compa-

nies, it is quite certain that the accuracy obtainable with

a Thomson recording wattmeter in commercial practice

far exceeds that obtainable with the old and always reli-

able chemical meter, which is so ably advocated: and

nowhere in the load curve is the relative accuracy of the

two instruments so conspicuous as at the lighter loads.

This paper goes on to state that in actual practice after

a period of use it would take 12 lamps to make a 500

light meter of the Thomson recording wattmeter type

record at all, and that therefore the current to at least

eight to 10 lamps has no registering effect upon the me-

ter whatever; and upon this assumption is built up some

verv dreadful figures, assuming that the meter will run

on this light load for 3 '2 hours every night for five nights

in the week, and coming out at the end of the figures

with a net loss, which, by an unfortunate mistake of the

printer, is shown as 4 '2 per cent,, but which, upon

checking these figures over, we are sure must have been

intended to read three per cent., as it figures that way.

I agree in thinking that the case cited appears to have

been^ an aggravated case. Commonly users of any

meter whatsoever, under conditions such as those de-

scribed, would have taken means to prevent the running

of a small number of lights for a considerable period

regularly upon a very large meter. Ordinarily, I be-

lieve we reach such difficulties as this by installing the

hall and office lights of theaters, etc., on a separate

small capacity meter.

It is further stated in this paper that this same per-

centage of error holds good on the smaller meters. I

frankly agree that the percentage of accuracy in the
larger meters is as good as the percentage of accuracy
in the smaller ones at the same percentage of total load,

but I do not think that this brings the matter out in a
new and serious light by any means; for, if a 500 light

meter fails to run on 10 lights, then a 100 light meter
would fail to run on two lights, and while it is not my
experience that the average 100 light meter will behave
in this manner. I nevertheless believe I am voicing the
opinion of most central station men when I say that a
100 light meter is seldom if ever installed at a point
where a load as small as two lights would be placed upon
it. I am forced to believe from the strong manner in

which this particular characteristic of meters is brought
out, and applied more particularly to the Thomson re-

cording wattmeter, that other standard meters have not
been carefully investigated with a view to obtaining data
in regard to their behavior undersimilar conditions.

Referring to yet another factor in central station

meter operation, I quote the following: "I think I am
pretty safe in stating that the motor meter has nearly
outlived its usefulness as far as elevator work is con-
cerned." This statement is based on the assumption
that the recording meter in question reminds one "of a
lazy man, slow to start and quick to stop."

While very reluctant to take issue on this or any other
matter, I believe that I am pretty safe in stating that

the one thing which the Thomson recording waltmeter
will do a little better and more accurately than anything
else in the way of difficult measuring is to render a true

account of the energy consumed by electric elevators.

It is a fact well known to engineers that there is no more
efficient means of storing power than by conserving it in

a rotating disk or fly-wheel. In the Thomson recording
wattmeter every watt of the energy which passes
through its coils plays its definite part in spinning up
the shaft mechanism of the meter to a definite speed,

representative of the energy applied: and from the very
theory of the meter it should be obvious that

the reluctance of the mechanism to start forward
is almost exactly offset by the continuance of rota-

tion after the cassation of applied energy. Since,

however, experiments are commonly more convincing
than theory, it may do no harm to state that I have
been concerned in certain experiments to determine this'

particular factor in connection with the meter's be-

havior, and these experiments were made at a time
when the meter had not reached its present perfection.

They consisted in installing two meters in multiple and
in series with a third meter of the same capacity as

themselves. These meters were so arranged (with

a special switch) that a constant amount of energy
passed through the single meter without interruption.

this same energy passing through the two meters which
were in multiple, sometimes half through each, some-
times all through one and sometimes all through the

other, the changes in all cases being abrupt. One could

scarcely conceive of a more intermittent use of current
than this arrangement gave, yet the sura of the record

of the two meters which measured current alternately

or in multipl, agreed within less than two per cent.

with the indication of the third meter, through which
the current flowed in constant quantity and without in-

terruption. C.xRVL D. Haskins.
Boston, September 4, 1S96.

Good Street Railway Service Appreci-
ated.

{From the Binghamton, N. Y., Ez'cning f-fcrnld.}

It bespeaks the confidence capitalists have in the

Binghamton street railroad to say that last week £20,000

worth of the bonds of the company were sold in open
market. Binghamton, Elmira and other cities in this

state have found it impossible to float their bonds with-

in the past two or three months, owing to the free silver

agitation, but a corporation like the Binghamton Street

Railway company has been able to win the confidence of

investors and capitalists and outdo cities like those

named. Why is it? During the past twelve months
the Binghamton Street Railroad company disposed of

more than 5200,000 worth of securities in the open mar-
ket and in some instances they wjre sold at a premium.
During the past year more than $200,000 has been spent

in this city by the railroad company in making improve-

ments on its line. Heavier rails have been laid, new
cars have been put on, the service has been bettered and
the property has been made to increase in value largely.

Instead of robbing it. the management has enriched

it in every way. thereby enhancing the value of securi-

ties. The controlling spirits of the road have shown
that the patronage of the lines is increasing constantly.

Good management is responsible for the excellent stand-

ing of the Binghamton Street Railroad company's secur-

ities iu the market. The public is served well and
treated with politeness by all the employes of the road,

and the system has the support of the entire press of

Binghamton, which is something remarkable, when it is

considered that the papers of Binghamton are seldom
unanimous on any subject.

The Binghamton Street Railroad company is zn in-

stitution of which Binghamton can be proud. Even
those who may not agree that it is proper to grant the

company certain privileges must unite in saying that

our present excellent street railway system has been

one of the main causes to enhance the value of suburban

property, relieving the congested quarters of the city

and accentuating the otherwise rapid growth of the

town.

The Electric Light company of Eagle Grove. Minn.,

has commenced the erection of large additions to its

present plant. A building 80 by 100 leet will be erecte^

and new boilers and machinery will be put in.
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Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Elec-

trician.]

The work of reconstructing the building on the corner

of Fifth street and Third avenue south for a telephone

exchange, to be used by the Northwestern Telephone

company, has been commenced.

The Northwestern Telephone company has been

granted permission to lay its conduits for four blocks on

Hennepin avenue in Minneapolis. This company has

several carloads of posts at New Prague, Minn., for an

extension to connect Jordan and Albert Lea, Minn.

Manager Bucholz of the office at Mankato, Minn., was

injured in a runaway; his right shoulder was dislocated

and his face badly scratched.

Work is being pushed on a telephone line to connect

the Arcadia (Wis.) Telephone company's system with

the Winona (Minn.) Telephone company's.

The Elroy Telephone company has its exchange at

Elroy.Wis., about completed.

It is expected that the North-Central Telephone com-

pany will soon begin work in Mankato, Minn., on a local

exchange.

The American Telegraph & Telephone company has

applied for a franchise in Duluth, Minn.

The Northwestern Telephone Exchange company's

long-distance line into -Sioux Falls, S. D., is about com-

pleted and connection will be made with Salem, S. D.,

and Canton, S. D., soon.

CORRESPONDENCE.
New York Notes.

New York, September 19.—Secretary Pope, of the

Institute, announces that the subject of President Dun-

can's annual address at Wednesday evening's meeting

will be '"Present Status of Power Transmission." This

is an interesting topic, and there will doubtless be a

large attendance. The regular meeting of the council

will be held on Wednesday at 4 p. m.

It is reported that the errand of Mr. Lewis, the sec-

retary of the Cataract General Electric company, in

London has been successful and that he has closed the

negotiations for the sale to an English syndicate of the

subsidiary organization called the Erie Canal Traction

company for $3,000,000 in cash. The Englishmen, it is

stated, will only get a controlling interest in the Erie

Canal Traction company, 55 per cent, of the capital

stock. The New Yorkers who secured the franchise re-

tain 45 per cent., thus fixing a value of about 65,500,000

on the franchise. The New Yorkers also retain a still

more valuable part of the franchise that the state so

generously gave away without price. That part is the

right to use the canal lands to transmit Niagara power

to all the towns and cities along the line. The Cataract

General Electric company is stated to be capitalized at

SS.ooo, and has paid the state in return for the valuable

franchises nothing but the price of incorporation papers.

The new company will be organized with four English

and three American directors. They will, according to

report, expend $4,000,000 in constructing an electric

towing system. They figure on reducing freight rates

one-third and making 10 percent, dividends. Assuming

that the towing privilege on the canal is as valuable as

these statements would indicate—which is certainly a

debatable proposition—much indignation is expressed

at the gross negligence of the Legislature in granting

the franchise to a private corporation without compen-

sation. It will be curious to observe, if later advices

confirm the alleged closing of the deal, what "electric

towing system" is selected for the expenditure of

such a large sum of money as four million dollars.

Possibly the Lamb system is in view. This was tested

on the Erie Canal at Tonawanda last year, and secured

a favorable report from Charles R. Barnes of Rochester,

now state electrician.

John Jacob Astor's new electric launch Utopian was

lately launched at Upper Nyack. She is 72 feet long,

has twin screws and two 25 horse power motors with

480 storage cells. She cost nearly $20,000 and is ex-

pected to develop a speed of lO miles an hour.

The Brooklyn Heights Railroad company will add 50

new cars to its service for fall and winter travel which

will be an innovation in street car service in this vicinity,

having many improvements over the cars now in use.

Instead of opening at the ends there is a door on the

side. In the interior are two rows of cane spring .seats,

which will comfortably seat 32 passengers. The aisle

is almost as wide again as the ordinary street car aisle.

The windows arc stationary, ventilation coming from

overhead screens. Overhead bell cords in the new cars

are missing, and when a passenger wishes to gel off he

presses a button and rings an electric bell. The cars

are, of course, lighted by electricity. Fares are rung up

by a rod arrangement such as is now used on the Atlan-

tic avenue cars. Another improvement is the Woods
safety gate, which is worked by a lever, and is so ar-

ranged that the ordinary passenger will not understand

how to use it, thus providing a safeguard against getting

off from the wrong side of the car. The length of the

cars is 35 feet, considerably longer than the cars now in

use. The new car building and repair shop of the

Brooklyn Heights road, at Fifty-second street and

Second avenue, is nearly completed. The building is

two stories, 350 by 100 feet. On the first floor is the

stock room, the planing, turn and carpenter shops, and

the offices of the superintendent. The building contains

an electric elevator, to be used in hauling cars to the

second story. When the shop is fully equipped cars of

the most improved pattern can be built.

The Edison Electric Illuminating company of this

city reports gross earnings for August of $155,016. an

increase of $20,742 as compared with the same month of

last year, and net S64.379, an increase of S9.63'7. For

the eight months ended August 31st the gross earnings

were $1,417,812, an increase of $131,897 as compared

with the corresponding period of last year, and net

$676,182, an increase of $71,904.

There has been a good deal of important litigation of

late in which the rights and responsibilities of street

railway companies have been involved. The decision

of Justice Patterson of the Appellate Division of the

Supreme Court, that a passenger standing on the plat-

form of a street car did not forfeit his right to damages

incase of an accident, created considerable commotion

in street railway circles, although it has not as yet, so

far as I have been able to learn, resulted in an order to

conductors to keep the car platforms clear.

The Appellate Division of the Supreme Court has

also rendered an interesting opinion as to the right of

way in the case of cars and vehicles along the line of the

street railway. The action was one for damages against

the Metropolitan Street Railway company for the death

of the driver of a mail wagon. The driver had under-

taken to cross the track when he saw an approaching

car about a hundred feet distant. The motorman did

not attempt to stop the car until within a few feet of the

wagon. The result was that the car struck the hind

wheel of the wagon. The driver was thrown off and

received injuries from which he died. In this case, as

in the action already mentioned, thecompany contended

and the trial court held that the driver had been guilty

of contributory negligence. This ruling is reversed by

the Appellate Division, which holds that street cars

have not under all circumstances the right of way, and

says:

It is true that railway trains have the right of way,
and if travelers in the highway know that the trains are
approaching it is their duty to keep off the track. No
such rule is applicable to the street railways and teams
traveling in the streets of a city. The teams have a
right to cross the tracks although cars are known to be
approaching; otherwise teams would rarely be able to

cross the tracks of street railways. Especially would
this be true in Broadway, where cars are at all times in

view and known to be approaching the point where
teams are to cross.

The court adds that care is to be exercised by both

motorraen and drivers to avoid collision, and that

whether there is negligence on the part of either is a

question to be determined by the jury on the facts of

each case. W. F. O.

Buffalo and Niagara Falls.
Niagara Falls, September ig.—The Buffalo &

Niagara Falls Electric Light & Power company and the

Niagara Falls Hydraulic Power & Manufacturing com-

pany have just made a deal about which there seems to

be considerable mystery as to its full extent and import.

The public announcement is that the first named com-

pany has taken over the lighting business of the latter,

and that the latter company will devote itself to the

power field alone. It is further announced that the Buf-

falo & Niagara Falls Electric Light & Power company
will take from the Niagara Falls Power & Manufactur-

ing company sufficient power to operate the former

lighting plant of the latter, while also purchasing sur-

plus power. It is clear that the deal creates a monop-

oly of the lighting business of this city, and places it

in the hands of the Buffalo & Niagara Falls Electric

Light & Power company. But some other things are

not so clear, and it is evident that it will take time to

unravel them. One effect of the change is that F. G.

Lett, who \vas superintendept of the Hydraulic Ppwer

company's light plant, has succeeded J. P. Chapin as

manager of the Buffalo and Niagara Falls Electric Light

& Power company's station recently mentioned in this

paper. Mr. Lott is a very efficient electrician. He is

well known in electrical_fields, both in this country and

England, He was sent by the American Electric Man-
ufacturing company of New York to Sweden to repre-

sent it at an exhibition held there. He installed sev-

eral large plants for the same company on the continent,

and it was he who put in the Buffalo Cyclorama com-

pany's plant in London. He also installed two large

plants for the London, Brighton & South Coast railway

in England and afterward went into business in Lon-

don. Later he disposed of his London interests and

came to the Falls. He has been in the employment of the

Niagara Falls Hydraulic Power & Manufacturing com-

pany for some months, and his new position is a very

substantial promotion and recognition of his merit. The
Buffalo & Niagara Falls Electric Light & Power com-

pany is the distributing agent of the Niagara Falls

Power company so far as the local field is concerned,

and your correspondent believes that the announcement

will be soon forthcoming that it has assumed like rela-

tions with the Niagara Falls Hydraulic Power & Manu-

facturing company. If so, this will prove a most import-

ant deal, and it will force users of power in this city be-

yond the lands of the two power companies to deal with

the Buffalo & Niagara Falls Electric Light & Power

company.

The work of setting the poles for the Buffalo-Niagara

transmission line has commenced and good progress has

been made. The first of the cables for the line has ar-

rived at La Salle, and the work of stringing them is now
under way. The transmission will probably be effected

nearly in accordance with the contract. The trans-

former house, adjoining the power house, is receiving

attention.

One of the interesting announcements recently made
is that Plum, Benedict & Bernard, proprietors of the

North Tonawanda nut and bolt works, will use Niagara

power to operate their plant as soon as current is trans-

mitted to that village. They will take about 500 horse

power. Their factory employs about 400 men.

E. G. Acheson, president of the Carborundum com-

pany, has taken up his residence in Buffalo, running

down to the works here each day. This company is now
making about 3,500 pounds of carborundum a day, but

one day recently it opened a furnace that turned out

5,000 pounds, which is the largest amount one furnace

has yet produced. Mr. Acheson is very happy over the

great success of his Niagara works, and says the com-

pany is enjoying a very substantial business.

O, E. D.

Northwestern Notations.

Minneapolis, September 19.—St. Paul dealers report

that they have received several California orders for elec-

tric goods during the week.

Prominent electrical agents in St. Paul and Minneapo-

lis this week are: W. J. Pomeroy of the Adams-Bagnall

Electric company, Cleveland, Ohio; Mr. Latimer, of the

Central Electric company, Chicago; James McGill of the

Akron Marble & fnsurance company, Akron, Ohio; Mr.
McGryer of the Westinghouse Electric & Manufacturing

company, Pittsburg.

Henry Stenz of Faribault, Minn., has patented a cor-

rugated light radiator for electric arc lights. It reflects

and diffuses the light so that the rods inside the globe

are not visible.

John Keenan sued the Western Union Telegraph com-

pany for $2,000, and when the case canie on trial in the

federal court this week changed the amount to the cost

of a money order which he sent to his wife in Indiana,

and over which there was some trouble in delivery. The
court decided that he could recover the cost of the tele-

gram and nothing more. Judgment was rendered in his

favor for $1.55.

The state Board of Equalization this week raised the

franchise valuation of the Minneapolis Street Railway

company from $270,000 to $297,000. The street railway

franchise in St. Paul has been raised from nothing last

year to $600,000 by the Ramsey county Board of Equali-

zation. It has not been passed upon yet by the state

board.

The Commercial House of Watertown, S. D,, is to be

lighted by electricity.

Goodell, Iowa, will put in a private electric lighting

system.

P. S. Halsey of Webster City, Iowa, adopted a novel

method of suicide for his recent taking off. He lay

down in his bouse, placed a stick of dynamite under hi^
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pillow and attached an electric battery to it. He made
a success of his attempt-

The Muscatine Electric Railway company and the

Home Electric Light & Power company of Muscatine,
Iowa, have consolidated. It is claimed that neither

company has been doing business on a paying basis and
that the consolidation will permit fair and uniform rates

to be charged.

Marquette, Mich., is to be supplied with an electric

light plant and the contract has gone to the Fort Wayne
Electric corporation. The price named in the contract

is S6.500. Ryan, Arbuckle & Co. of Toledo. Ohio, have
been given the contract for putting in the boiler and
engine plant to run the electric light system at S3. 474-

The Minneapolis Street Railway company is recon-

structing a number of its iS-foot cars, placing them on
spring trucks and increasing their length to 30 feet.

They will be used during periods of great travel on the

interurban line. It is probable that another year will

see the trailer so common in this city discarded and two-

truck cars will take the -place of the present electric

trains. The company has now completed 10 miles of

welded track, over 400 men having been employed in

the work of welding and laying new track during the last

two months.

The St. Paul Assembly had another bout with the or-

dinance requiring a horse car line on Seventh street in

place of the electric line, and after much discussion it

was laid over for a week. C.

PERSONAL.
W. R. Goodman, manager of the Chicago Fuse Wire

& Manufacturing company, has gone east on a business
trip.

ELECTRIC LIGHTING.
The City Council of Staunton, 111., will receive bids

on September 29th for a lighting plant. Information
will be furnished by the city clerk or Bryan & Hum-
phrey, consulting engineers, St. Louis.

Orders have been placed with the Westinghouse Elec-
tric Sc Manufacturing company, Pittsburg, and the Ball
Engine company, Erie, Pa., by an electric light com-
pany at Jalapa, Mexico, for a 350 horse power tandem
compound engine direct-connected to a Westinghouse
alternator.

The city of Oconto, Wis., recently advertised for bids
for furnishing 50 or more arc lights for the streets. The
bids were opened last week, and all were rejected. The
committee on electric lights was authorized to report at

the next regular meeting on the advisability of putting
in a plant to be owned and operated by the city. C. A.
Brigden is the city clerk.

The Jasper (Ind.) Electric Light company has been
organized, and has contracted with the town to furnish
20 arc lamps of 2,000 candle power each for five years.

The Royal Electric company of Peoria, through its rep-
resentative in Indiana, Charles M. Katterjohn of Boon-
ville, will supply a 1,000 light alternator and complete
equipment to the Jasper company. Mr. Katterjohn
will superintend the construction of the plant.

Lincoln, 111., is an enterprising city of 8,500 inhab-
itants in the center of the state, and, judging by the il-

lustrated article in the Lincobi Daily Courier, it pos-

sesses, in the plant of the Lincoln Water, Light &
Power company, one of the best equipments of thechar-
acter indicated by the corporate name to be found any-
where in a town of equal size. The present company
began business in March, 1895. It has a well designed
power house of brick, slate and iron, 1,500 horse power
in boilers, a modern pumping outfit for the water works,

500 horse power in two Phcenix engines driving a line

shaft supplied with Hill friction clutches and pulleys,

six dynamos (Fort Wayne arc machines and Westing-
house alternators) having a capacity of 150 arc and 3,000
incandescent lamps, a marble switchboard and 75 miles
of copper wire. The installation is a large one for so

small a city, and it seems to be well planned. The com-
pany is capitalized at 5250,000 and bonded for $200,000.

The officers are: President, F. M. Mills; secretary, A.

H. Goode; treasurer, S. S. Hoblit.

ELECTRIC RAILWAYS.
It is rumored that Thomas Lowry will submit a bid

at receiver's sale of the Eau Claire Street Railway,
Light & Power company. The sale has been postponed
till after election to accommodate all bidders.

The St. Paul, Minn., Assembly has ordered that a
mile of horse car line be built to the Wood Harvester
Works on East Seventh street, although all of the pres-

ent lines in that city are operated by electricity. The
action was taken to compel the street railway company
to extend its system, and at the same time it will not be
able to charge more than a five-cent fare.

A lo-car trolley party, with brass band and tin horn
attachment, made things lively on a recent evening

along West Madison street, Chicago. It was given by
the Butler chapter of the Order of the Eastern Star.

Five hundred people made up the party. The route

was by way of West Madison street to Melrose Pavilion,
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where lunch was served and dancing indulged in for
several hours. The party was given for the benefit of
the Masonic Widows and Orphans' Home.

Residents along the line of the Bayonne & Jersey
City electric line were surprised one evening recently to

see an illuminated car pass with a well-dressed woman
on the front platform running the car. The motor-
woman was Mrs. Shanley, wife of one of the directors
of the Consolidated Traction company. Her husband
and some friends were the passengers on the car. The
car was run on schedule time and without an accident
from Bergen Point to the Jersey City ferry.

George Moore of Elizabeth, N. J., has secured the
contract for laying 300 miles of track for the Huron
& Ontario electric railway. Fifty or 60 miles of track
will be laid this fall, it is hoped, connecting Kincardine
and Goderich, Flesherton and Meaford and other inter-

vening points. Mr. Pew, the promoter, who returned
recently from New York, says that the entire line will

be in operation early next year, and promises to do a
rushing summer business, connecting as it will Central
Ontario with Lake Huron and the Georgian Bay. He
says that the wild scenery of the Eugenia Valley from
Flesherton to Meaford is not eclipsed anywhere. In
one place there is a drop of 474 feet in a mile and a
quarter, and a series of cascades and waterfalls on the
river, which follows the vallev.

TELEGRAPH.
An instance of the blessings of the government owner-

ship of telegraphs is noted in Chile, where months ago
the press and several members of Congress denounced
the government's management of the telegraph lines,

alleging gross frauds. The matter was suppressed, but
now charges are again made to the same purport. It is

reported that an investigation will be made, and sur-
prising revelations are expected.

Secretary Diffendorffer of the national People's party
committee has published a statement denouncing the
Western Union and Postal Telegraph companies for

showing partiality in the distribution of "franking"
privileges. He says the companies give the Republican
and Democratic committees free use of their wires and
charge the "Pops," which to his mind is a sufficient

reason for governmental ownership of telegraph lines.

Discussing telegraph competition, the Chicago Trib-
une of September i6th says: The Postal Telegraph
company has this week taken over the telegraph lines of

the Chesapeake & Ohio Southwestern system, hereto-

fore operated by the Western Union. The system
covers 400 miles of railway, 1,500 miles of wires and 50
offices. This is an addition to the Postal company's
facilities of considerable importance, and takes from the

Western Union a section of country which linked it to

important centers. It is considered a rather hard blow
to Western Union, following so closely the taking over
by the Postal of the wires of 'the Yazoo & Mississippi

River road. The Illinois Central, however, which con-

trols these two systems, is still under the management
of the Western Union. The significance of the taking

over of these new railroad lines by the Postal company
is in the fact that it is now becoming unusually strong

by reason of its railway alliances. One of the strongest

points for Western Union in the past has been its opera-

tion of railway lines. The failure of Western Union to

control all of these lines is now an important fact. As
railroad contracts expire the Postal is in the field as a

competitor, and its success so far is attracting attention.

MISCELLANEOUS.
The weight of iron cores in all the transformers used in

the United Kingdom was recently stated by Dr. Fleming
to be not less than 400 tons, requiring at least 400 kilo-

watts to maintain magnetization. This corresponds to

about 1,600,000 kilowatt hours per annum, or to at least

16,000,000 pounds of coal, equal to about 8,000 tons,

costing about $30,000.

When the body of William Campbell, who was killed

by lightning at Yonkers, N. Y., September 3d, was ex-

amined, a photographic reproduction of a shrub near

which Mr. Campbell stood when he was struck was
found on the breast. It was outlined in red, and was
perfectly distinct. Similar examples have been re-

ported, but they are very unusual.

In the cable dispatches from Crete under date of Sep-

tember 5th, the Neiv York Herald correspondent at

Canea mentions an interesting incident of the panic at

Citta. "During the excitement," says the correspondent,

"the crowd rushed f jr safety into the office of the Eastern

Telegraph company, the employes of which not un-

naturally thought they were being attacked. Order,

however, was restored and no lives were lost."

In an interview reported in the iVezu York Herald
M. Joubert, director of the observatory on the Tour de

Saint Jacques, was asked: "Did you observe any par-

ticular electric changes in the atmosphere before the

cyclone broke over Paris?" to which he replied: "Yes;

this question is an interesting one, but I can only tell

you that prior to the cyclone I attempted to use the tele-

phone up here in the tower, and so great was the elec-

trical disturbance that I could not touch the instru-

ments."

The Engineering society of the University of Tennes-

see at Knoxville. Tenn.. is publishing the University

Scientific Magazine. The copy sent to the Western
Electrici.-^n bears date of August, 1S96. but there is

nothing on it to indicate its number in the sequence of

ssue or to show bow often the various numbers appear.

ii5

However, it contains several interesting and valnable
articles, with illustrations and diagrams. A portrait
and sketch of Prof. Charles A. Perkins, department of
physics, are included.

TRADE NEWS.
Field & Hinchman, consulting engineers, announce

the removal of their offices to 1203 and 1204 Majestic
Building, Detroit.

Armorite is forging ahead and rapidly becoming
known as a standard for interior conduit work. The
Electric Appliance company is more than pleased with
the success of its new specialty, and has increased its
stock to supply all demands.

Fred M. Locke of Victor, N. Y., has made an enviable
reputation for himself by the efficiency of the insulating
materials which he manufactures for line work. His
insulators, pins and brackets in glass, porcelain and
steel are of the highest grade and are not excelled where
it is required to combine high insulation with strength
to resist the elements. Catalogue No. 2 gives latest in-
formation of these specialties.

The peculiar merits of the Thompson-Eyan dynamos,
manufactured by the J. H. McEwen Manufacturing
company of z6 Cortlandt street. New York, have been
often adverted to. The dynamo catalogue of the com-
pany presents all the points of the system devised by
Professor Ryan and Mr. Thompson in very attractive
shape. It is interesting and instructive, as electrical
literature, even to those who are not thinking of buying.
Clymer & Heilman, manufacturing electricians, Read-

ing Pa., are rapidly forging to the front as one of the
most enterprising firms in the electrical business. They
are prepared to furnish almost anything required by the
trade, and have on hand many excellent specialties of
their invention. They have lately engaged in the manu-
facture of X-ray apparatus, and all those who are inter-
ested in this work, or are in need of instruments and de-
vices for making experiments, will do well to correspond
with this firm. Descriptive bulletins of various lines of
goods will be gladly sent on application.

The Murray Iron Works company of Burlington,
Iowa, has completed and put in operation the new shops
built for the manufacture of Corliss engines. It will be
remembered that this company bought out last spring
the plant of the Sioux City Engine Works and moved
the machinery, patterns, drawings, etc., to Burlington.
The new shops are now turning out the well known
Sioux City Corliss engines under the supervision of the
same engineering force that produced them at Sioux
City. As the older Murray shops are completely
equipped tor the manufacture of boilers and slide-valve
engines, the concern is fully prepared to supply the trade
with power plants, both large and small. It is worthy
of note that, despite the hard times, it is now doing the
largest business in its 26 years* experience

.

The Westinghouse Machine company of Pittsburg is

issuing some very attractive literature in pamphlet form.
One publication gives a description of the new Westing-
house gas engine. This resembles the well-known
Westinghouse steam engine: is upright, plain, largely
enclosed, with two cylinders and poppet valves. This
quotation is interesting: ' 'The Westinghouse gas engine,
having two cylinders, receives an impulse at every revo-
lution. It regulates for changes of load by varying the
amount of the explosive mixture delivered at a charge,
and receives an impulse at every revolution whether run-
ning fully loaded or entirely light. On this account, it

is far superior to all others, and in smoothness of run-
ning and regulation it compares favorably with the best
steam engines." The company points to its reputation
and offers what it claims to be '"a complete and perfect
gas engine." The new steam engine catalogue is com-
prehensive and handsomely illustrated.

The General Electric company announces that it will
take an active part in the convention of the American
Street Railway association at St. Louis. It has engaged
a large exhibit space in the convention hall near the
main entrance, and will make its headquarters at the
Southern Hotel. The major part of its exhibit will be
given over to the latest devices which it has developed
for street railway practice, showing the advance which
has been made since the convention last held at Mon-
treal. The literature will be of the plain, useful kind
rather than the ornate efforts characteristic of conven-
tions, and will contain information of value to every
street railway man. The company will be represented
by a staff of its best known railway men. Its head-
quarters at the Southern will occupy the large parlors
facing the dining room, and here a hearty welcome will
be extended to visitors. As almost all the street car
systems in St. Louis are equipped with General Electric
apparatus, the visiting delegates will be aflbrded an
opportunity of seeing in operation much of the recent
apparatus developed by the company and of appreciat-
ing the perfection which has been attained.

BUSINESS.
The Midland Electric company, 5 Hanover street

New York, is exploiting the Royal dry battery for open
circuit work. It is claimed that the recuperative powers
of this cell are uneqnaled. A r2-cell galvanic battery
for physicians' use is also supplied by this company.
Compact, complete, comprehensive Catalogue No 15

issued by J.
H. Bunnell & Co. of 76 Cortlandt street,

.New York, has for a frontispiece a reproduction of the
World's Fair diploma awarded for the firm's exhibit of
telegraphic apparatus. Two hundred and twenty-eight
pages are crowded with descriptive matter and cutset
lighting and railway supplies, telegraph and telephone
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material. The Bunnell catalogue is meaty, well ar-

;

ranged, and a good one to keep.

Encouraging reports regarding the Success o£ its long-

burning arc lamps continue to be received by the Gen-
eral Electric company. A large number are in use in

shops, stores, theaters and halls, and they are now being
largely purchased by mills, the shadowless light pro-

ceeding from the globe rendering them especially valu-

able for mill work.

The electrical apparatus of the Scott & Janney Elec-

tric & Manufacturing company of 1707-1709 Filbert

street, Philadelphia, is exciting the attention o£ the elec-

trical fraternity. The company reports orders much
in excess of its present facilities for fan motors which
can be used for single, two and three-phase systems.

This concern is already looking for larger quarters,

which will probably result in the building of a large

plant of its own near Philadelphia.

The Chicago Fuse Wire & Manufacturing company
announces that it has purchased from the Independent

Electric company the business of its fuse wire depart-

ment. W, R. Goodman, who is well, known to every

user of fuse wire through his eight'years' connection with

this branch of the electrical industry, will be the mana-
ger of the new company and will give his personal atten-

tion to the business. With a gentleman of Mr. Good-
man's capabilities at its head the new company should be

successful. Customers who have favored the Independ-
ent company with their orders for fuse wire can rest as-

sured that all business sent to the new concern will re-

ceive the same careful attention as in the past. The
Independent Electric company will devote its attention

to the manufacturing of bicycle materials and electric

raining machinery. In the latter branch the company
has met with well merited success during the last eight

or 10 years.

The Clark wire is well established and reliable. The
Eastern Electric Cable company of Boston, Mass. , which
manufactures this wire, has not seen a time during the

last year when it was not pushed to take care of its or-

ders. For over nine -years the Clark wire has been be-

fore the public, and it has met with universal favor.

Many thousands of miles of this wire have been sold

and are now in use in the United States and foreign

countries. One of the reasons of this success is the fact

that the company will not lower its high standard of pro-
duction; the rubber used in insulating is chemically pre-

pared, and warranted not to deteriorate, oxidize or crack.

The rubber will also remain flexible in extreme cold

weather and is in no way affected by the heat. The
company affirms that under no circumstances is any
shipment of wire made without a full guarantee regard-

ing the insulation. General Manager Henry A, Clark
has been a tireless worker for this company, and its

rapid growth is largely the result of his efforts. Presi-

dent Herbert H. Eustis, who is also the electrician of

the company, is a gentleman widely known for his ex-

pert knowledge in relation to the manufacture of insu-

lated wire. He has an extensive acquaintance in the

electrical trade, and all will be pleased to hear of the

success of the Eastern Electric Cable company during
the last year.

ILLUSTRATED ELECTRICAL PATENT RECORD.
56.7,577- Protective System for Buildings. Charles

Burgher. Newton, Mass. Application filed Novem-
ber 23, 1S95.

Features of this invention are a shutter, comprising two
parts or halves, mechanism lo hold opeo one-half or part o£
the shutter, means to operate the mechanism to release the
part or half o£ the shutter, mechanism to hold open the
second part or half of the shutter and operated to release

its half of the shutter by the closing of the other half or
part of the shutter, all o£ which is electrically controlled.

567,586. Dynamo-electric Machine. George E. Dor-
man, Chicago, 111. Application filed February 4,

iSg6.

The working parts of the machine are completely in-

closed and protected.

567p599- Electric Cut-out and Annimciator. John
Kips, New York, N. Y. Application filed February
II, 1896.

NO. 567, (Juj.

A wire is held under tension by a spring, and arranged
to release the tongue of the tag from the stop or stops and
the stud of the spring by its elongation when subjected lo
an electric current.

567,608. Automatic Cut-out. Horace F. Parshall,

London, England. Application filed July iS, 1896.

The arrangement comprises a motor device, having one of
its members in series between the machine to be controlled
and the bus-bars, and its other member taking current
from the bus-bars, a switch acting to open the circuit of the
machine to be controlled, and also the circuit of the ex-
citer, and a mechanical connection between the motor de-
vice and the switch.

567.619. Electro-magnetic Pin Extractor Attachment
for Cloth Finishing Machines. Alpheus C. Shut-
tleworth. Philadelphia, Pa. Application filed No-
vember 12, 1895.

A device for removing magnetically affected particles
from cloth is described, consisting of a supporting frame-
work and an electro-magnet having extending poles rela-
tively associated and constructed to overlap each other.

567,651. Automatic Regulator for Electric Motors.
Henry P. Merriam, New York, N. Y. Application
filed April 28, 1S96

One claim is for the combination of an electric motor,
mechanism operated thereby, a variable resistance, a rut-

out for the motor, and means for operating the cut-out in-

dependent of the variable resistance controlled by the con-
dition of pressure or work in the operated mechanism.

567.662. Electric Locomotive. Sidney H. Short. Cleve-
land. Ohio. Application filed September 3, 1895.

A swinging frame is mounted on the axle, the frame hav-
ing arms projecting laterally from the axle, and a motor
casing is mounted between the arms of the swinging frame :

lugs project from the motor casing ; there are also pockets
in the swinging frame at the opposite side of the axle from
the arms of the frame, rods or bolts passing through the
lugs and seated in the pockets, washers or disks at the
upper ends of the rods or bolts, springs bearing against the
lugs and washers or disks, and other springs seated iu the
pockets and bearing against the under faces of the lugs.

567,688. Telephone. Ransom F. Rankin, Philadel-

phia, Pa. Application filed October 22, 1895.

An insulating shell is provided with channels; a Saring
cup is provided with a terminal and fitted in the tubular
shell: a ring is provided wiili arms penetrating the channels,
a diaphragm is provided with an electrode and superposed
on the ring ; a cap engages the shell and clamps the ring and
diaphragm, and a rolling electrode is accommodated by tbe
cup,

567,690. Trolley Catcher, OrvilleR. Sackett, Niagara
Falls, N. Y. Application filed May 16, 1896.

Claim I : The combination with a trolley pole of a sup-
porting frame pivoted at its upper end to the trolley pole,
so as to bo capable of reversal thereon, a spring-drum jour-
naled in said frame, and a rope or cord wound upon said
druNi,

567,699. Electric Smelting Furnace. Joseph A. Vin-
cent. Philadelphia, Pa. Application filed October
30, 1895.

Means aro provided for feeding the material lo be smelted
into the upper portion of an upright hearth, electrodes
0{)ei)ini{ into tlio siclcE! of the hoarlli, between which an arc

Issued Septemher ij, i8q6.

is maintained and the materials to be smelted fed. a bodily
movable floor or bottom for the hearth below the elec-

trodes, and mechanical devices for controlling the descent
of the movable floor or bottom during the smelting oper-
ation.

567,705. Mould for Battery Plates, Charles G. Fawkes,
Denver, Colo. Application filed August 7, 1895.

Leaves are constructed with countersunk portions on the
inner faces thereof, and provided with separated lugs ar-
ranged in line to form openings in the sides of the battery
plates, combined with a removable core, the parts of which
are slotted so as to allow the separated lugs on the two
leaves to meet through the slot.

567,714, Regulating Admission of Current to Motors.
Frank E. Herdman, Winnetka, 111. Application
filed December 21, 1895.

A centrifugal governor is driven by the motor, and oper-
ates Lhe device by which the current is cut oft", and mechan-
ism adapted to act independent of the governor and move
the device to increase the current in the field is also em-
ployed.

567.721. Method of Producing Electricity. Joseph R.
Payson, Jr., Chicago, 111. Application filed Feb-
ruary 24, 1896.

A galvanic cell having its positive electrode surrounded
by an electrolyte containing sulphureted hydrogen under
pressure, a porous cup containing the electrolyte, a nega-
tive electrode provided with a longitudinal cavity and
transverse apertures communicating therewith, and means
for supplying air under pressure to the cavity.

567.745- Commutator. Frederick J.
Haerer and Charles

L. Gikeleiter, Philadelphia, Pa. Application filed

April II, 1896.

A plurality of half disks, having, recesses near their
periphery, means for holding the disks in assembled posi-

tion and filling-piece for recesses.

567,746. Armature for Dynamo-electric Machines.
Frederick J. Haerer and Charles L. Gikeleiter,

Philadelphia, Pa. Application filed April 11, 1896.

Claim I : An armature having a plurality of coils or wind-
ings, heads upon which the same are supported, clamps
mounted upon said heads and adapted to lock said coils in

position, and means for securing said clamps to said heads.

567,754. Trolley Contact Device. Robert Skeen, Madi-
son, 111. Application filed September 19, 1S95.

The device is provided with a series of flexible finger
pieces electrically connected, insulated from the trolley

wire and mounted in the path of the trolley wheel to be
energized by contact with the wheel.

567,759. Electric Signal. Charles P. Wilkinson, Jack-
son, Mich. Application filed December 7, 1895.

A circuit maker or breaker, a pivoted lever or levers hav-
ing at the lower end over the trolley wire a T-head set atan
oblique angle edgewise to the wire and wheel, so that the
wheel will have a shearing contact with the head, and
means connecting the lever and contact points.

567,760. Electric Track Signal-

son, Jackson, Mich.
Charles P. Wilkin-

Application filed December

There is a fnlcrumed lever bearing contact points, and an
elbow lever having one end engaging the end of the ful-

crumed lever and the other enti provided with a T-head
convex in horizontal cross-section.

567,784. Insulated Crossover for Trolley Wires. Au-
gustus Hanson. Chicago, 111. Application filed

April 3, 1896.

An insulating block is secured to a centra! casting; end-
piecos are mounted upon the insulating block; means are
nrovided for securing one of the contact wires thereto, and
lugs are formed upon the central casting, the lugs, insulat-

ing block and end-pieces forming a runway upon which the
contact wheel may travel ; a second runway is pivoted to the
central casting in such a manner that it may be adjusted at

any desired angle, and means are provided for securing
the second contact wire lo the second runway.

Ries, Balti-567,794. Telephone Switch. Elias E.
more, Md. Application filed June 26, 1896.

A non-conducting tube or thimble is closed at its lower
end by a metallic cup, and has its mouth or upper end closed
by a removable plug carrying an interiorly projecting
metallic terminal pin extending to a point below the upper
edge of the metallic cup; one or more stationary terminal
contacts or rings are disposed about the upper portion of
the terminal pin but insulated therefrom, and a movable
conductor witjiin the tube or thimble is adapted to bridge
the space between the pin and cup in one position of the
switch, and that between the pin and upper contact or con-
tacts in the other position of the switch.

567,816. Electric Contact Device. Robert Skeen, Madi-
son, 111. Application filed February 17, 1896.

Nu-5t)7,69g.

A laterally movable piece is insulatingly mounted above
the trolley wire, its lower edge lying in the path of the
trolley; a guard-strip is mounted along one side of the lower
edge of the piece, and insulating material is provided be-
tween the guard-strip and the piece.

567.818. Electrical Condenser. Nikola Tesla, New
York, N. Y. Application filed June 17, 1896.

Two bodies of conducting liquid are electrically insulated
and contained in a receptacle, and there is a seal of in-

' sulating liquid on the surfaces of the liquid.

567.840. Electric Arc Lamp. James McLaughlin, Chi-
cago, 111. Application filed March 4, 1895.

There is the combination with the carbons of a main mag-
net, having movable coils therefor, a mechanical resistance
device acted upon by the movable coils of the main magnet
to establish its counteracting influence, and thereby form
the arc, and a shunt magnet having a movable core acting
against the counteracting influence of the mechanical re-

sistance device.

567.841. Bond for Electric Railways. James Mc-
Laughlin, Chicago, III. Application filed April 13,

1896.

A bond or connector for electric railway rails is described,
consisting of a conductor or conductors, a bushing and a

self-locking key.

567,845. Burglar Alarm. William H. Ward. Mound
City, Kan. Application filed June 23, 1896.

Applied to a bank vault the combination comprises a

spring-supported and downwardly-yielding false floor, with
a battery carrifd thereon, one of the wires from the battery
extending upward and normally in contact with a second
wire extending through the vault to a distant place, an
electro-magnet or armature connected to the other end of
the wire, suitable ground connections, a centrally pivoted
armature lever having a contact wire at its base, and a bat-

tery in the circuit, an electric bell or annunciator, and a re-

tracting spring connected to the upper end of the armature
lever, whereby when the armature or electro-magnet is de-
energized by the depression of the false floor and breaking
of the contact of the wires within the vault the retracting

spring will operate the armature lever and force the con-
tact wire at the base against and in circuit with tbe electric '

bell or annunciator.

567,861. Means for Transportation. Shadrach A, Mus-
tain. Rincon, N. Mex. Application filed February
26. 1S96.

Globes mounted to turn in a frame and forming recepta-
cles for the matter to be transported are provided with
treads adapted lo travel on track rails; automatic brake
mechanism to stop the device at a station comprises an
electric niolor. two brake trolley spools for supplying the
liiotor witii electricicy, brake-shoes adapted to be actuated
from the motor, and an intermediate connection between
the brake-shoes and tbe motor for applying the brakes in-

termittently,

567,879. Trolley Guard. Fred S. Birth, Philadelphia,

Pa. Application filed November 19, 1895.

Claim is made for a trolley arm. a primary trolley wheel
carried thereby, a rock-arm pivoted to the trolley arm, two
secondary trolley wheels journaied in the rock-arm, and
springs for retaining lhe rock-arm in a normal position.
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Electricity in Cleaning City Streets.
One of the strongest claims made for the introduction

of the electric railway in the early days, especially in

the large cities, was that the retirement of the horse

from street-car service would be a vast benefit to

the health and appearance of the city. In the big cities

where large numbers of horses were used on street rail-

way lines it was found difficult and expensive to keep

the .principal thoroughfares clean, and it was readily

admitted that any change that would relieve the streets

of this obnoxious encumbrance would be desirable.

It is now proposed to utilize electricity still further in

improving the sanitary condition of the main arteries of

large municipalities by employing an electrically pro-

pelled and electrically operated street cleaning car that

will not only sweep the pavement, but carry away the

dirt. The question of cleaning city streets has always

been a serious problem for municipal governments, and

in such cities as Chicago and New York the expense of

keeping the pavements in good condition has been so

aprons attached to the lower edges, which reach the

pavement. It is so constructed that going in either di-

rection the high-speed enclosed brush sweeps all foreign

matter upward and onto the aprons and inside of the

casing which fits the brush. The sweepings are car-

ried up and over the brush and into the car with great

force. The upper opening is partially covered with a

pivoted reversible deflector, which gives the sweepings

any direction desired after leaving the broom. The en-

closed brush, while in motion, forms at the lower por-

tion of the case a partial vacuum, which serves to pick

up all dust and atomized matter and send it up and over

the brush, leaving absolutely clean pavements.

The car will form one of the principal features of the

St. Louis meeting of the American Street Railway as-

sociation, as it will be shown in practical operation on

the streets of that city during the convention. The
builders are A. Jackson Reynolds & Co, of Montreal,

They have made a study of this problem and they claim

that after exhaustive investigation and much practical

Electric Light and Power in New Chi-
cago Buildings.

The new Illinois Trust and Savings Bank building

now in course of erection by the Northwestern Univer-

sity trustees on the site of the western half of the old

Grand Pacific Hotel, Chicago, is exciting attention from

the fact that it will be only two stories high and entirely

devoted to the use of the bank. It will be a dignified

structure with a striking individuality of its own, and

will rather be set off than overshadowed by the towering

buildings about it. Liberal use of electricity will be

made for light and power, as there will be about 3,000

incandescent lamps and a number of motors to drive

ventilating fans as well as an electric elevator. A spe-

cial form of iron interior conduit will be used for the

wiring.

At 133 Wabash avenue the new Silversmiths' building

will have four electric elevators. This is an especially

interesting installation, as it will mark the first intro-

duction of electric elevators into one of the high build-

ELECTRICITY IN CLEANING CITY STREETS.—SELF-^LOADING CAR TO BE EXHIBITED IN ST. LOUIS DURING STREET RAILWAY CONVENTION.

great as to prove a burden upon the taxpayers. It must

be admitted that present methods are crude and ineffi-

cient as well as expensive.

Many attempts have been made to introduce improved

machines, mechanically operated, and a good deal of

study and experimental work has been done, but noth-

ing satisfactory has been developed in this line. With

the general adoption of electricity upon street railways,

however, a new field of experiment was opened up, and

the results thus far accomplished are gratifying and en.

couraging. The latest development in this line is the

electric self-loading car, which is illustrated on this

page. This car is 50 feet long, 9 feet wide and 12 feet

high, and it is supported on double trucks. It is said to

be the largest street car in the world, and possesses

many distinctive features. It is equipped with three

electric motors of 30 horse power each. The main

brush, which sweeps the pavement and loads the dirt

into the car, is 8K feet in length and 40 inches in di-

ameter, and is partially enclosed in a steel case. It is

driven by a separate motor located above it and works

on the principle of a rotary engine or blower. As al-

ready mentioned, this brush is enclosed partially, an air-

tight steel casing being used that is open only at the top

and bottom. This casing is provided with rubber

experience they have found it absolutely impossible to

accomplish the same results with any form of mechan-

ical sweeping and loading machines which are worked

on the uneven pavements. They claim further that it is

a mechanical impossibility to sweep and load the dirt

and snow except by utilizing the street railway tracks.

Another point which they claim to have established is

that with the elasticity of a large brush driven by an

electric motor, placed centrally in a suitable car with

double trucks running on steel rails, they are able to ac-

complish an almost unlimited amount of street cleaning

at less than one-fourth the present cost of doing very in-

ferior -.vork.

Concerning the operation of the car, of which a pic-

ture is herewith given, the inventor claims that it moves

as smoothly as a Pullman palace car. and with brushes

properly adjusted there is not one-fourth the wear and

tear upon the machinery, and the work is done in one-

eighth of the time required to do it by any device not

running on the rails. Indeed, it is now broadly claimed

that all the principal streets of a city may be cleaned be-

tween the hours of midnight and 5 a. m., with all the

sweepings removed from the city by railway, at a cost

not exceeding $2 per mile. The subject will bear inves-

tigation by municipalities.

ings for which Chicago is famous. The decision to use

electricity for this high-duty first-class passenger eleva-

tor service was not arrived at without an exhaustive

consideration of the claims of the electric and hydraulic

systems, in which the greater economy of the former

was shown to the satisfaction of the owners and archi-

tects by the engineers of the Chicago Edison company.

The elevators will be supplied by the Crane Elevator

company. There will be 2,000 incandescent lights in

this building and the wiring will be carefully executed

in a specially prepared type of Armorite inferior

conduit which is believed to be practicably indestruct-

ible.

The imposing and lofty Stewart building now going

up at State and Washington streets, opposite Marshall

Field's, will be lighted by 2,500 incandescent lamps of

16 candle power each, and all the conducting wires will

be laid in iron armored tubing.

Enlargement of the department store of Schlesinger

& Mayer at State and Madison streets has created a new

demand for r,6oo incandescent lamps and 50 or 60 arcs,

and the load is constantly growing.

All of the current needed for the light and power in

the buildings named will be taken from the street mains

of the ChicagO'Edison company.
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Electricity at Copenhagen.
The new port of Copenhagen occupies a territory of

153 acres, 91 being shore and docks and 62 water.

There are four basins—at the east, west, middle and

north. Each of these harbors is protected by sea walls.

The depth of water varies from 7.3 to g.15 meters.

Breakwaters surround the port. The east and west

harbors are separated by a pier 314 meters in length

and 56 meters wide, upon which the warehouses are

placed. On the opposite side of the west harbor there

is a spacious promenade, and here is located the central

station of electricity. The distribution is of the three-

way style—two systems at i lo volts for lighting and two

at 220 for power purposes.

The station has a normal capacity of 200 kilowatts,

but can furnish 260 kilowatts when required. It in-

cludes a boiler room, an engine and dynamo room and

an accumulator room, together with sundry other auxil-

iaries.

There are four compound condensing engines, making

each 210 revolutions. Five dynamos are employed, two

of four poles, furnishing 240 volts and 135 amperes at

730 revolutions, run by one engine, and three dynamos of

six poles each yielding 280 amperes at 490 revolutions.

Each of these machines has its separate engine.

In a neighboring room are found the two accumula-

tor batteries, 70 in number, each with a capacity of 800

ampere-hours. These are connected in series.

At the farther end of the room is seen the switch-

board, the plan of which is given in Fig. i. The five

dynamos are represented at D D. Each is provided

with an ammeter and a double-pole switch by which the

machine may be connected to two bus-bars leading to

and used for charging the batteries. All the machines

may be coupled in parallel. Higher up on the diagram at

a are seen two double- throw switches for connecting to

the motor bus-bars. Each dynamo has a special exciter

and variable rheostat. The excitation current is brought

by a branch line from the feeders A of the illuminating

system. Two of these feeders are connected to the ex-

tremities of the two batteries in series and one to the

center. Automatic reducers are shown at E E. The

terminals of the various circuits are shown 2X c d e f g
/^, and the test voltmeters at v v. Each battery is fur-

nished with special switches, /'' G, for throwing in or

out the current and testing, and switches ;'andy for re-

versing the current. Voltmeters V 7' can be readily

connected to any machine or bus-bar.

The wiring has a total length of 35 kilometers, and is

made up of underground cables, naked copper in special

tunnels and aerial conductors. The southern portion

is all underground. The circuits of the pier between

the east and west basins are in special tunnels of 1.7

meters in height upon proper supports. An electric

pump carries off the water from these tunnels and re-

turns it to the sea.

The illumination is effected by 107 arc lamps of 6, 10

and 15 amperes and 2,000 r6 candle power incandes-

cents. The total of current required for illumination

is not in excess of 750 amperes. A large number of

these lamps are portable or removable, and can thus be

made to serve in many places as required by the aid of

special flexible cables.

Mechanical appliances are numerous. In this use

freight elevators stand preeminent. In the warehouse

are found six elevators actuated by 15 horse power

motors. These run continuously. Special elevalorsare

installed for lifting grain from the vessel holds to the

upper part of the warehouses. These are moved by

two motors of 12 horse power. These elevators have

all been built with as much care and regard for safety as

if they were intended for handling humanity, and are

capable of raising a weight of 1,000 kilogrammes .g meter

per second. Two motors of 15 horse pov/er each are also

made to handle freight in the hold of a vessel by the

aid of chains.

Fig. 2 shows the six elevator motors. At the left is

the driving belt connected to the elevators; the other

five are shown farther in the distance. At the right,

against the wall, are the regulator and starting appa-

ratus. Another motor in the same room runs a venti-

lating fan capable of removing the dust arising from the

moving grain, and yet another is used for winnowing it.

On the west quay of the central pier are two electric

cranes (Fig. 3). A motor of 4.5 horse power actuates

these laterally, while their vertical movements are^con-

troUed by a 20 horse power machine. These are cap-

able of handling a dead weight of 1,500 kilogrammes at

the rate of six meters per second and carrying this later-

ally 1.5 meters per second. Twenty-eight hundred tons

can now be moved in 31 hours at an expense of 700 kilo-

watt-hours, which would formerly have required eight

to 10 days.

There are also elevators for persons and for baled

goods.' An electric motor acts directly on an endless

screw which actuates the drum. This is rated at 12

horsepower and is capable of hoisting 1,500 kilogrammes

with a speed of .4 meter per second. There are two

elevators in the warehouse and two in the long sheds, all

of the same pattern and of 6.5 horse power. On the

FIG. 1, ELECTRICITY AT COPENHAGEN.—SWITCHBOARD
DIAGRAM.

quay in a length of 270 meters there are five traveling

cranes.

To sum up the various purposes to which electric

power is applied in this installation, the following may
be mentioned; Ventilating purposes, pumps, divers

elevators, freight elevators and cranes. Altogether 57

horse power is used. The cuts are reproduced from

fIndustrie Elcctriqiie.

How Can We Prevent Accidents and In-
crease the General Efficiency

of Employes?'
By W. W. Cole.

There are certain accidents which occur upon the best
regulated railroads, that can never be averted. They

to this end the application blank is an important factor,

and such questions should be asked as to generally out-

line a man's past.

The question, "Do you own real estate or personal
property?" is important, as a man who has accumulated
property while working for small pay must necessarily

be economical and appreciate laws governing the pro-

tection of property, and is apt to have care for the prop-
erty of others.

"To what extent are you in debt?" I think you will

concede that a man who is in debt will not only prove a
nuisance to a company, but be apt to take but a short-

lived interest in his work, and become careless. Con-
stant requests are made upon a company to compel
a man to pay his bills, and a company loses many
friends unless such matters are given attention.

"Do you use intoxicants?" and "Have you ever been
addicted to the use of intoxicants?" are questions that

need no comment.
"What are the highest wages you ever received?"

Now the best man for a place is the satisfied man, who
thinks he is doing well. And a man who has commanded
higher wages than you pay is sure to believe sooner or
later that you do not appreciate his real value, and will

become dissatisfied, and will either take more interest

in looking for another place or in airing his troubles be-
fore the other men. and he becomes careless in his duties
either way.
The other questions are all such as will tend to deline-

ate a man's stability and character. I believe that all

men should be placed under at least $200 bonds, as it

not only has a restraining influence upon the men, but
so many business men in order to get rid of a man with
little trouble will give him a first-class recommendation,
but will hesitate to go upon his bond unless they
know something of his ability, reputation and personal
habits. When you employ a man under bonds you
have practically got him registered with his friends' ap-
proval.

Great care should be taken in the choice of instructors

of motormen and conductors, and to this end it is well to

keep a book recording all acts of disobedience or care-

lessness of each employe, and then select as instructor

the man having the best record. It has been my ex-

perience that a new man is apt to learn very readily any
little tricks of carelessness his instructor may have ac-
quired. After a man has been turned in as competent
by his instructor, I think he should pass an examination
as to his duties, and upon the rules and regulations of

the company. Such an examination is beneficial in sev^

eral directions, as it makes a man think about his duties,

and he will discuss the questions with other employes
and get their ideas, and the men will generally take

more interest in their duties; and it also enables them to

frame readily into words intelligent answers to questions
as to their duties and the rules and regulations. It is

sometimes very important that a man should be able to

electricity at COPENHAGEN.—GROUP OF FREIGHT ELEVATOR MOTORS.

are the results^of two agencies—fate and the fool-killer

—and there are others which occur through defective ap-

paratus, poorly conditioned motormen, or gross careless-

ness of employes. One of the first and most important
requisites to improving the efficiency of the road and
preventing accidents is in the selection of employes, and

I. Read before ilie New York Street Railway association, Bing-
liamton. Septo'inbcr U, i8(}G.

make proper answers to such questions. I think all

motormen should be furnished with a blank report, to

be filled each evening or after his run, as to the condi-

tion of his car, and to report all trouble with brakes or

any defects with running gear or apparatus, and place

his report on file for the foreman of the shop, who
should have an immediate inspection made of the car re-

ported. The report should be O. K.'d by the man mak-
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ing such inspection, and then sent to the master me-
chanic or superintendent. Where verbal reports are
made by motormen the men in the shop are apt to give

them little attention, and when an accident is the result

of defective brakes, or an armature burns out from a

broken connection run too long, it is difficult to fix the

blame upon the individual, as when the motorman
makes a verbal report no man in the shop can be found
who heard it. Or when a car has been reported twice

for the same trouble you have a check upon the man
who has made the inspection, and he has either been
careless or the motorman is the fault finder; but these

are facts for individual inferences.

One of the most important preventives of accidents is

a thorough system of shop inspection, and such reports

should be made as would show when a car is in shop
just what repairs were made, and the time and material

consumed. If a car is in the shop for brake shoes, is

allowed out of shop, and two hours later is again pulled

out of service for a split trolley wheel or some loose

contact, I should consider that the system of car inspec-

tion was faulty, and cars liable to be let out of shop
when they were defective; and either the man or the

system needed a change. A system of reports in all de-

partments that will form a connected chain, to check
the work of the individual, is of benefit when such re-

ports are not complicated and are always attended to.

I do not claim that such a system wiU make a good man
out of a poor one, as ray experience has been that it is

much easier, and the result more satisfactory, to dis-

charge the poor man and get a good one in his place,

as the process of educating a careless or incompetent

man is too much like the horse that fed on excelsior.

When he got used to it and relished it he died. Acci-

dents are frequently occurring from loss of power when
it is most needed. No road from an economical point

of view should try to run too close on a theoretical con-

sumption of power. This is especially the case of small

roads, operating from five to 15 cars, and is of especial

significance where there are grade crossings; as in case

a trolley flies off, it is apt to be replaced in a hurry with

the power on, and this means a sudden jerk, especially

on a jump-over crossing; and where a road is running

close to its full power capacity, and the power goes off,

it is very likely to be several minutes before the circuit

breakers can be kept in and the car got under motion

again.

When it becomes necessary to reverse a car to pre-

vent an accident, it is very liable to pull the circuit

breakers out at a most critical moment.
I doubt if a too slow schedule decreases the number

of accidents, as I have found that on a division where

the cars run slow the public is inclined to take danger-

ous risks, rushing in front of moving cars, that they will

not take where the cars are moving at a brisk rate of

speed-
To prevent accidents and increase the general effi-

ciency of employes select the employes scientifically

and with care, provide a good system for your car in-

spection and have a surplus of power.

Discussion.

Mr. Robinson: The Metropolitan Street Railway

cempany organized a club, the chief object of which

was to educate the motormen and conductors, and held

meetings to which all other operatives of the company
were invited. The president opened up a room in one

of the depots, and during the last season, which ended

the first of May. there was a series of lectures held

every two or three weeks. We had competent lec-

turers, the lectures being illustrated with appropriate

stereopticon views, and the subject of underground

trolley, cable machinery, cable apparatus; in fact, the

general operations of the road were made plain by

means of the photographic views. I think individual

instruction is preferable to that received at the lectures,

but the lectures are entertaining, and they have been

largely attended by the working classes, I am glad to

say. On the whole, they are considered very advan-

tageous, and it is proposed to continue, and, in fact,

enlarge them during the coming winter.

Mr. Rossiter: We have rooms in our depots, but

depend entirely on the instructors at the present time to

turn the men over to the superintendents competent to

run the motors, and the superintendent is supposed to

instruct them in regard to the details of each division,

grade crossings, stops to be made at certain streets, etc.

We furnish our men with rooms where they can secure

papers, etc., and we have gone into the instructions and

examination of the men closer than we ever did before,

with very beneficial results. I think the men take more

interest in their work, and we are having less accidents,

which shows an improvement in the class of men we are

securing. I think only 15 or 16 motormen left the serv-

ice of the company in the month of August. We have

1.600 of them, and therefore that is only one per cent.

Some months we have had even less than that; out of

1.500 motormen we have had less than six men that left

tiie service in a month from all causes, dismissal and

resignation. It shows that the men are interested in

their work and glad to keep their places.

Mr. Fitch: We could not get along unless we had a

system of examination. There has always been more or

less examination on our train rules for several years; but

since we have gone into the signal and other improved

details, we have to examine our men thoroughly, and

they must know these rules perfectly before they are

competent to take charge of the train. On several of

the divisions we have ihese schools of instruction. We
appoint our road foreman or our master mechanic or

trainmaster to take charge of the schools and instruct

our men in their duties.

Mr. Hammond: We found it not only desirable, but

absolutely essential, that we should have frequent exam-

inations of our men of all grades as to their duties. We
have, perhaps, a different method from some other

roads. We do not examine our men in any set ques-

tions. I have always opposed any set questions to be
asked employes. If we promote a fireman to be a loco-

motive engineer, he is directed to go to the man who is

supposed to know most about the duties of a locomotive
engineer, and that man takes him in charge and gives

him a thorough investigation as to his knowledge of the

duties of a locomotive engineer and certifies to his abil-

ity, or otherwise, as it may be, before he is promoted.
If he is to be a conductor, having served asabrakeman,
he is sent before the assistant superintendent or train-

master and is examined by him. Such questions are

asked as have been suggested to the examiner from time

to time, growing out of errors or mistakes of men in per-

forming their duties. I would be loth, indeed, to do
away with our system of investigation,

Attitude of Steam Railroad Men Toward
Electric Traction.

Basing its remarks on a recent discussion in a body of

practical steam railroad men, the Raihvay A^e gives its

views on "The Motive Power of the Future" as quoted

below. The prospect of the increasing use of the elec-

tric motor in railroad work is admitted with seeming re-

luctance; but the "showy trolley roads" are, by the impli-

cations of the concluding paragraph, almost entirely con-

fined to "a minor branch of railway service—short dis-

tance, fair-weather travel." Experience on such roads as

the Baltimore & Ohio, the Metropolitan of Chicago and

the Nantasket Beach branch of the New York & New Ha-

ven shows that electricity is fully equal to the power re-

quirements of the most exacting railway service. The

' 'The process of change is necessarily deliberate and
gradual, giving plenty of time for men to adjust them-
selves to the new conditions," and the economic superi-
ority of the new motor must be fully demonstrated be-
fore the 100.000 or so locomotives now doing useful
service throughout the world are pronounced out of date.

In the discussion following the report the opinion seemed
to be that the time when the electric motor would re-

place the present locomotive in general railway work
was still very far distant. One speaker suggested that

in the handling of freight, at least, the electric motor
at present could not compete. With a movement on his

road sometimes of 2,500 cars a day, motors which now
cannot pull more than four loaded cars each would be
utterly unequal to the requirements.

The paper and discussions indicate the general feeling

of railway men on the subject. They are in an expect-

ant attitude, prepared to witness gradual development
along lines which mean ultimate revolution in the work
of the locomotive builder and of the operative official,

and yet not alarmed by the fear that great change is near
at hand. In a minor branch of railway service, short-

distance, fair-weather travel, the trolley car indeed may
be said to have already wrought a revolution; but com-
pared with the vast volume of passenger and freight

transportation by steam railways, now hurried over dis-

tances long and short, by night and day, regardless of

seasons and undeterred by all the combinations of the

elements, the work of the showy trolley roads is as yet

insignificant, and their day of actual competition with
the steam roads in the general work of transportation

seems yet far off.

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Elec-

trician.]

The long-distance telephone franchise proposed by

the American Telegraph & Telephone company at St.

FIG. 3

question between the two systems is very largely that of

economy, and under some conditions, for long hauls, the

self-contained steam units make a more favorable showing.

And, beside, in reckoning with the future of existing rail-

roadsysteras, one must consider the conservatism of man-

agements long bound up with the traditions of steam loco-

motives, and also the cost of the machinery that would

necessarily be discarded. Nevertheless the tendency

is constantly toward electricity, as the Age admits:

The vision of a coming time when that faithful serv-

ant of man, the steam locomotive, will have been swept

out of existence by the irrepressible incoming of the

electric motor, continues to haunt the minds of railway

officials. At the recent convention of the society of

superintendents a committee of those practical operative

men put itself on record by saying that "unless we have

reached the end of progressive development we must ad-

mit the very great probability of the entire supersession

of steam by electricity as a motive power on our rail-

ways, not only in suburban and interurban traffic, but

in cioss-country traffic also." This belief is based on

the logical argument that as the steam locomotive, after

years of development, seems to have reached the perfec-

tion in its peculiar field, and yet falls far short of the

goal of the highest economy, man's inventive faculty

must turn to the new force and proceed to develop it.

"It seems just as certain that the perfect electric motor

will be evolved from the present conditions as it is cer-

tain that the perfect steam motor has been evolved from

the conditions which existed 50 years ago." The argu-

ment is consistent with reason and experience. In the

light of what man has done we can believe that he is to

do still greater wonders, and it requires no credulity to

see a vast field of practical usefulness opening before

electric power as its possibilities are developed.

It is not necessary, however, to anticipate the speedy

disappearance of the steam locomotive. The committee

takes reasonably conservative ground on that question.

ELECTRICITY AT COPENHAGEN.—DOCK WITH ELECTRIC CRANES.

Paul is still hung up by the committee on streets, which

is unable to come to an agreement with the company as

to the terms of the franchise.

The Harrison Telephone company is working up sen-

timent for a telephone exchange at Newton, la.

The police telephone system at Duluth. Minn., has

just been equipped with long-distance transmitters.

The Harrison Telephone company will begin work

soon on the construction of a telephone exchange at Des

Moines, la., for the Mutual Telephone company.

The Winona Telephone company of Winona, Minn.,

has completed connection with Arcadia, Wis., from

whence connection will probably be made soon with La

Crosse, Wis., by the La Crosse Telephone company

building through the intervening territory.

The Iowa Telephone company has planned for the ex-

tension of 400 miles of long-distance telephone system,

principally in the eastern part of the state.

The Superior Telephone company, which was granted

a franchise at Superior, Wis., some time since, has a

new proposition to make to the council. In return for

a new franchise it proposes a new company in which

local capital shall have an interest.

Electric Motor in the Navy.
Although some progress is undoubtedly being made in

the British Navy in the direction of substituting electric

motors for the many auxiliary steam engines by which a

modern man-of-war is encumbered and endangered,

England has not taken the lead which she did when the

adoption of quick-loading guns was the question in hand,

says the London Electrician . As is so often the case,

the French. German and American naval authorities

would appear to have a more open mind. Herr Eicken
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radt has made an appeal before the Institution of Naval
Architects to vastly extend the use of electricity on
board ship; indeed, the only operation which Herr
Eickenradt is at present disinclined to entrust to the

electric motor is that of working the steering gear—

a

trying job. it is true, for any kind of motor, but ranch

less so, we should have thought, for a rotary apparatus
than for a reciprocating engine.

The case for the electric motor, however, is over-

whelmingly strong; it makes for safety, economy and
comfort. For what is involved by the general adoption

of electricity as the motive power on board a modern
battle-ship? Nothing less than the abolition of long

lines of cumbersome and wasteful steam pipes (which

FIGS. I AND 2. GERMAN AND FRENCH ACCUMULATORS.
FRAME AND PLATE OF BOESE PORTABLE ACCUMULATOR.

in action are a grave source of danger to the ship's com-
pany, and in everyday life a source of distinct discom-
fort), and the concentration of the steam engine plant
out of harm's way below the water line—a concentra-
tion which would result, if the best type of engine were
employed, in a marked economy in steam consumption.
The ventilating arrangements of our five-milHon dollar
battleships are none too original or effective; by em-
ploying electrically-driven fans they could be revolu-
tionized, and greatly improved. Space is precious, and
coal is precious on board a man-of-war, type 1896. Both
would be economized if the latent resources of electric-

ity were made full use of. Herr Eickenradt seems to

think that when electric motors come into universal use
aboard ship alternating currents will have to be em-
ployed, at any rate for power purposes, in order to avoid
dangerous disturbances of the compasses. We venture
to think that with concentric leads and "iron-clad" mo-
tors, there will be no need, on this account, to adopt
alternating plant. A simple and a robust constitution,
is, of course, essential in a ship motor; and from this

point of view the use of alternating currents for motive
purposes may, no doubt, present many advantages.

Incandescent Lamp^ for Theatrical Ef-
fects.

The constantly increasing demand for electric lighting

effects in theatrical productions has induced lamp mak-
ers to bring out special designs for this purpose. An
interesting specimen of these is that illustrated in the

picture on this page. The lamp, an English design, is

a departure from the globe form, the filament being in

a horseshoe shape, and capable of being worn upon the

head and lighted by a small storage battery, as, for ex-

ample, to represent the aureole of a "theatrical saint,"

an ornamental headgear for a fairy or hobgoblin, a dan-

suese, or even a clown. The effect of a number of these

as a garland, of various colors, might, with little inge-

nuity, be made both striking and beautiful. The carbon

rNCANDESCENT LAMP FOR THEATRICAL EFFECTS.

is held in place by attachments similar to the anchor in

several forms of incandescent lamps, and, the better to

accomplish this, is also made in sections.

American Institute of Electrical Engi-
neers.

The first meeting of the season was held at 12 West

Thirty first street, New York, September 23d, at which

President Louis Duncan delivered his inaugural ad-

dress, the subject chosen being the "Present Status of

the Transmission and Distribution of Electrical En-
ergy." Messrs. Steinmelz, Wolcott, Lamb and Ries

and others took part in the discussion.

At the meeting of the executive committee in the

afternoon the following-named associate members were

elected: Henry Morton Brinckerhoff, Chicago; Harold

Gregory Meadows, Buffalo, N. Y. ; F. J. Newbury,
Trenton, N. J.; Julio Pinkas, Sucre, Bolivia; Chas.

W. Richards, Boston; Chas. G. White, Lake' Linden,

Mich.

German and French Accumulators.

Two special forms of accumulators—one the invention

of a German, the other designed by a Frenchman, that

are attracting considerable attention abroad are the

Boese and the ' 'shuttle, " the former named after the in-

ventor and the latter so styled because of a peculiarity

of design and construction. The special features of

both types are clearly depicted in the illustrations here-

with presented.

The accumulator of W. A. Boese is characterized by

a peculiar method of preparing the plates which gives

them great solidity. These plates are made up of active

matter surrounded by a simple rectangular frame of

lead (Fig. i) serving to conduct the current, thus dis-

pensing with all grids or supports. The process of fabri-

cation is as follows: A mixture of red lead and litharge

for the negative plates is made into a paste with alcohol

containing certain hydro-carbons, notably anthracine.

This paste is then molded in a manner to obtain plates

of divers sizes and t ickness, varying from three to 10

millimeters. Thus prepared, they are then pierced

with a great number of holes destined to facilitate the

ampere-hours per kilogramme of electrode. The elec-

tromotive force was 1.92 volts, and the power of the 16

elements was 3,696 watt-hours. As to the efficiency,

it was shown to be 97. 15 per cent., with a drop of poten-

tial of seven per cent.

The second form of accumulator, known as the shuttle,

is the invention of George Rene Blot and it derives its

name from the peculiar shape of the plate. It was ex-

amined by the French Association for the Advancement

of Sciences and described by the inventor before that

body, in a paper of which the following is a synopsis:

Accumulators of the pasted type, according to the French

writer, fail to make perfect contact, because of the non-

homogeneous condition of the oxides. This initial de-

fect grows with the use of the battery by the action of

gaseous bubbles which, forming underneath, burst off

the active matter. Here the author claims a counter

electrical action is set up through the agency of the fallen

mass, or if it is not entirely separated from the plate

the capacity of the latter will be somewhat diminished.

Plante held as an axiom that the power of receiving and

retaining a charge depended on the thickness of the act-

ive matters (peroxide of lead and reduced lead). This

principle is true only when the layer of active matter can

be utilized in its entirety. Faure (in iYie .hmales d' Elec-

tricite, April 15, 1882) stated that the electrolytic action

took place only in about one-tenth of the total thickness

of the paste. "I attribute this," said he, "to the resist,

ance which a semi-solid mass like spongy lead and its

oxides offers to the passage of electricity; in fact a con-

siderable portion escapes the action of the current."

This inactive portion of the plate, then, constitutes a

dead weight, which is a useless burden, according to the

inventor, and his aim has been to do away with the ob-
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FIGS, 3 AND 4. GERMAN AND FRENCH ACCUMULATORS.— LEAD FRAME FOR FOUR PLATES AND COMPLETE PLATES
FOR FIXED ACCUMULATOR, BOESE SYSTEM.

escape of gas, and in this way avoid one of the principal

causes of the destruction of electrodes. After being

thoroughly dried in a furnace the plates are plunged in

water acidulated with sulphuric acid. This operation

renders them hard and durable, and when struck a

metallic sound is given back by the plate. The positive

plates are coated with minium. The plates are now

submitted to the formation process, and under the action

of the current the positives are transformed into perox-

ide of lead, and the negatives are changed into spongy

lead while still remaining very solid and preserving a

firm mechanical resistance; in fact a considerable blow

is required to break them. They possess two other im-

portant qualifications—they are extremely porous, and

have an electrical conductivity equal to that of metallic

lead when they are wet. For portable accumulators

the plates weigh 700 grammes; they measure 100 by 140

millimeters and are eight millimeters in thickness (Fig. 2).

Fixed accumulators are made in the same manner; to

avoid the grouping of a large number of plates in the

same element, each of them is formed of several plates

100 by 140 millimeters, connected by a common arma-

ture (Figs. 3 and 4). The Boese plates have the ad-

vantage of being free from the dead weight of the grids,

and for the same weight the former has that much more

active material. Further, the discharge of the accumu-

lator in open circuit is reduced to a minimum, because

of the almost total absence of local action. Their

solidity, too, is an additional recommendation. These

accumulators, it may be mentioned, have been adopted

by the German government for its postal cars, and there

are at present over one thousand cars lighted by them.

The portatle battery elements are mounted in cellu-

loid vessels. These are transparent as glass, weighing

only one-tenth as much and not nearly so fragile. The

celluloid, especially prepared, is not attacked by the acid.

Experimental tests of the batteries in the postal service

of Germany give the following results; Sixteen elements

of 1H4 kilogrammes total weight showed a flow of 19.4

jectionable features of the ordinary paste accumulators.

It is claimed for the shuttle type of accumulator that

there is intimate contact between the plate and the per-

oxide of lead. The plates are formed by a series of

"shuttles," carrying, as shown in Fig. 5, wound upon

their core a a, two ribbons D and C. of 0.5 millimeter

thickness, the former honeycombed and striated, the lat-

ter simply honeycombed. The cores or forms on which

these ribbons are wound are not a part of the element,

but soldered to the frame, which also cannot be attacked

(Fig. 6). This arrangement, which allows a contact of

0-333 square meter for each kilogramme of lead, has

also an excellent conductive capacity because of the ex-

treme division of the metal. The shuttles are cut in

halves as seen at ab, Fig. 6, each half forming one plate^

Fig. 7 shows the plates mounted in half-size form. The
junctions S in negative metal join the cores to the frame

J/ .V P; and show no oxidation after prolonged use.

The disposition of the shuttles shown in Fig. 7 is such

that a vertical or lateral change in shape is impossible,

as far as altering the shape of the frame is concerned,

while they are still free to move in those directions harm-

lessly. Experience has shown that even a short-circuit

will not produce a deformity of the frame. The plates

formed, as shown in Figs. 7 and 8, are suspended by the

upper portion in the liquid by the aid of a double frame

in hard lead c c. Fig. 9, held at a required width apart by

the spreaders t /,and carrying a notched portion capable of

holding two glass plates 7' ?', that serve as supports for

the plates which rest upon them, the plates being sepa-

rated from each other by vertical glass or porcelain rods

between plates of glass, these latter being plunged in the

electrolyte. Fig. 10 shows a full sized cell complete.

The specific capacity of the accumulator, which has never

been shown to fall below 10 ampere-hours per kilo-

gramme of plate, with a normal discharge of one ampere

per kilogramme, augments somewhat with use; cases are

known where this increase has attained to ig ampere-

hours per kilogramme of plate. The amount of finely
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divided active matter thus exposed per unit oE weight is

of great importance. Two half-unit plates, weighing five

kilogrammes, present an efficient surface of one square
meter, and this, up to its maximum efficiency of 19 am-
pere-hours, gradually increased from its initial capacity
of ID ampere-hours with daily use. As proof of the ex-

cellency of this form of battery it is mentioned that a
battery of four half-sized cells consisting of three nega-
tive and two positive plates, with a total weight of 7.5
kilogrammes per cell, was set up to be used for solder-

ing. The output of the battery in its daily work varied,

according to tests, from So to 200 amperes. The battery

was in constant use five and a half months and worked
during that period perfectly satisfactorily. It was then
taken down and examined for possible defects or faults.

The plates (shuttles) had worked up and down and later-

ally without injuring them, and they were not in contact

with the bottom of the frame, nor had they bridged over
onto the frame. There was a light deposit in the bottom
of the cells, which proved to be part peroxide and part

sulphate of lead, with some dust from the air of the

shcp. The junctions were wholly unaffected.

An English View of Municipal Lighting
in America.

[From the London Electriral Engineer.']

It appears from the columns of our contemporary, the
Western Electrician, that the state of Michigan is

supposed to have taken the 'ead in municipal lighting in
America. As this paper is clearly not in favor of such a
policy, which has been so successful in England, it is in-
teresting to note the facts it is able to bring forward in
support of its view. The mayor of Detroit—a Mr. Pin-

FIGS. 5 AND 6. GERMAN AND FRENCH ACCUMULATORS.

—

CONSTRUCTION OF SHUTTLE ACCUMULATORS.

gree by name—is credited with the initiation of. the
policy when stumping the state for "gubernatorial
honor." He then told the people that corporations were
robbing them. Against the tendency to municipalize the
electric light undertaking as advised by the above-named
gentleman, the editor quotes the experiences of the Mich-
igan township Marquette. The local conditions at this

place were most favorable, and the concession for the

use of water power was obtained on most advantageous
terms. After this we are informed "it was the old story

of political manipulation. The plant was started out
with a blare of trumpets, the people were told that they
were saving money; the deception was successful for a
time, then the true condition of affairs became apparent,
and the city was confronted with the proposition of put-

ting in additional money with the hope of saving, in part

at least, the money already invested." Other cities, ac-

cording to our contemporary, have had similar experi-

ence, and "it is only a question of time when every
community in the country that is operating its lighting

plant will become convinced that this socialistic feature

of city government has proved a costly experiment, and
has encouraged and supported a horde of political heel-

ers who could not secure employment with any commer-
cial company." From the above and other statements
too numerous to quote verbatim, we gather that the fail-

ures in America of municipal undertakings are due to the

corrupt practices of the governing bodies. The appoint-

ment of an incompetent man because he happens to have
influence on the electric lighting committee is the surest

way of demoralizing the whole undertaking, as the in-

fluence of his friends tends to cover up the deficiencies

as they arise. We can only trust that the English policy

of choosing a capable man. and then trusting him with

the whole of the organization of his department, will al-

ways be upheld by our municipalities.

WESTERN ELECTRICIAN.

In.e:enious Cable Codes.
With the cost of sending cable dispatches to other

parts of the world varying from 25 cents to more than $3
a word, international shipping firms have made a study
of the most economical methods of wording their mes-
sages, and are to-day. according to the iVetc York
Tribune, on the lookout for a code that will combine
simplicity with economy in the most satisfactory degree.
The introduction of the code system of wording cable

dispatches has been accompanied by efforts to minimize
the cost in ways not calculated to contribute materially
to the profits of the cable companies. A practice which
provoked opposition was the forming of a code in which
commercial terms and phrases were represented by
single letters of the alphabet. In this way long messages
could be sent in only a few so-called words composed of
letters which spelled nothing, but meant volumes to the
receiver acquainted with the significance of each letter
in the code.

The absolute refusal to transmit cable dispatches con-

FIGS. 7 AND 8. GERMAN AND FRENCH ACCUMULATORS.—
HALF AND FULL SIZE SHUTTLE ACCUMULATOR.

taining these irregular series of letters put a stop to that
species of code.

When a Tribune reporter saw Mr. Clapperton, of the
Commercial Cable company, regarding the regulations
now in force, he said that the Commercial has a rule re-

quiring all code words to have no more than 10 letters

each, and to be only such words as can be found in a
standard dictionary. Mr, Clapperton illustrated the im-
portance of confining the codes to legitimate words by
citing an instance in which an American in Rome wrote
the following message:
"Brown, New York—Desolate detrimental leave for

Genoa to-night."

The words "desolate" and "detrimental" palpably ap-
peared as part of a code, and were accepted as such by
the receiving clerk in the Roman office. But when the
native searched through the code vocabulary he could
not find any of the other words, whose meaning was a
blank to his Italian mind, except "Genoa," which he
recognized as a native appellation. Consequently, he
refused the message, maintaining that there were no
such words. The American, naturally indignant, in-

sisted that the words were pure, undefiled English.
The clerk was obdurate. The American protested to

the officials in charge, who recognized the justice of his

claim, and the clerk was admonished. Subsequently,
when code messages containing alleged words made of

letters having separate meanings were offered to the
Roman clerk, he accepted them as pure English, al-

though they would look something like this: Ygpqrzt.
Rather than run the risk of another reproof from his

chief, the clerk no longer questioned messages, and this

encouraged the senders of code messages to write dis-

patches in combinations of letters, which reduced the

cable tolls to a minimum. The result was the order
prohibiting codes which do not consist of standard
words, and by this regulation no message is refused

whose words can be found in a dictionary by the clerk.

The devices to evade cable tolls as much as possible

included a scheme of a Latin code. When attention was
drawn to the gradual introduction of code words which

A telephone exchange is being installed in Muskegon,
Mich.

FIG. 9. GERMAN AND FRENCH ACCUMULATORS.—SUSPEN-
SION FRAME FOR SHUTTLE ACCUMULATOR.

were alleged to be Latin by the senders, a close investi-

gation was instituted, which resulted in the discovery

that the words, while bearing some faint resemblance to

Latin, were in reality related to no language on earth.

Further inquiries revealed that they were taken from a

so-called "Latin Combination Code," compiled by Mr.
Linde, and privately printed at Calcutta. Examination
showed that the compiler had not attempted to select his

roots or terminations on any principle of etymology, but

threw together ficticious "roots," to which he added im-

possible "terminations," either invented by himself or

promiscuously taken from Latin, Spanish and Italian.

The only principle which appeared to have guided the

compiler was a desire to obtain code words differing Irom

each other as much as possible, and in order to arrive at

this result he in most cases either rejected legitimate

Latin roots or altered their character without hesitation

in order to attain the required variations. His code con-

tained 140,000 combinations. Examples of the Linde

161

code "words" are shown in the following: "Polibuclos."
"fuxiles," "obzelicale." The director-general of tele-
graphs in India informed Mr. Linde that his code was
inadmissible. In spite of this, however, the Linde
combinations have been extensively adopted by many
firms.

Another code which encountered opposition from the
cable companies was the "A B C" code, in which whole
phases were represented by letters. A multitude of
combinations formed of two letters each, one a conso-
nant and the other a vowel, when joined looked like a
legitimate word at a cursory glance. Some, for in-
stance, were "epicarides," "oxodic," "penaburase."
Vowels and consonants regularly alternated. The ar-
rangement of these combinations was effected by the
method employed in an old Greek cipher. The letters
were placed in 10 columns numbered from i to o.
When it was desired to express the quantity in money,
tons, boxes, bales, etc., of various articles bought or
sold, the sender found the column of letters under the
first figure of the desired number, and followed the
letters down to the two which appeared on the horizon-
tal line marked with the name of the the article bought
or sold. There were 18 horizontal rows of letters, and
each row represented a different article, as "chests of
tea," "bales of cotton,' "tons of coal," and so on. By
writing these letters and putting 10 in a "word," the
limit allowed by the cable companies, a quantity of
goods and the price for them could be indicated in such
few terms that the expense of the dispatch was consid-
erably reduced. The cable tolls admit three figures as
a word, which is different from the charges for domestic
messages, which count each figure in a number as a
word.
The most elaborate cable code is the creation of John

C. Hartfield, an expert in that line, at No. 71 Broad
street. He has compiled a vocabulary of words num-
bered from 000,000 to 225,000. The book has more
than 1,000 pages, and is as large as the large ledgers
used in business offices. There are 125,000 words de-
voted to dialogue. There are also about 40,000 general

FIG. 10. GERMAN AND FRENCH ACCUMULATORS. SHUTTLE
CELL COMPLETE.

phrases. As specimens of the condensations, the de-
scription of a market as active is told in the single term
"balobo." An advance generally expected later is

described by "bananzola." The message, "If foreign
advices continue strong we shall certainly advance," is

condensed briefly into "bankhouder." '

There are many codes. Every large shipping-house
has a separate system, guarded closely. The money
saved by the use of codes is enormous, and the compara-
tive cheapness secured has enabled American merchants
to operate in every country on the globe to far greater
advantage. An ordinary message, if sent in the
language of conversation, would cost Sioo for a few
dozen words, but by the use of a code the dispatch is

shortened until the cost is a mere bagatelle to a large
firm.

The makers of codes have not been famous for
wealth, however. One little code which has been" popu-
lar for years with many shippers, and which has saved
fortunes in cable tolls, was compiled by a man who died
in the streets of London from starvation.

The North Chicago Street Railroad company has se-
cured a permit to erect side poles for an overhead trolley
in Dearborn street, between Kinzie and Lake streets; also
for making the necessary changes on the Dearborn street
bridge for the use of electric cars, as provided by an or-
dinance recently passed by the council. The bridge
will not be closed to traffic while the changes are being
made.

The Evanston, 111., Electric Railway company which
secured a charter some time ago to build an electric
line to Wilmette, to be operated as a sort of extension
of the Chicago North Shore, and which began construc-
tion work last month, has executed a Si, 000, 000 mort-
gage to secure an issue of six per cent, currency bonds.
The immediate issue is to be limited to $150,000. The
road will be an extension of the Yerkes system, and it is

said that the North Chicago Street Railroad company will

guarantee the new bonds.
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position in igoo it is believed that everything will be in

readiness to celebrate in befitting manner the glories of

the French people and the achievements of modern

civilization. In order that visitors may fully appreciate

the points of interest not only at the exposition, but also

about the city, the municipality has decided to expend

more than $2,000,000 in the extension of the electric

lighting system for the streets, parks, boulevards and

other public places. Some idea of the plans and the ex-

tensive character of the work under consideration may
be had by perusing the article presented on another

page this week on "Paris and the Exposition of 1900."

It does not really require this detailed enumeration of

the work under progress and in contemplation to assure

the world that a grand electrical spectacular effect will

be produced, for Paris has already shown her ability to

deal with problems of this kind and she has always

acquitted herself creditably.
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WiiiLN Paris puts on her holiday attire to celebrate

the achievements of the nineteenth century in the arts

and sciences, in literature atid culture, the gay capital

oE Europe will shine with a brilliancy heretofore un-

known even in old-world splendor. She is making great

preparations for the event and has already made con-

siderable advancement. At the opening of the great ex-

What is most needed at the present time is a restora-

tion of public contidence. Electrical enterprises have

suffered severely , together with every other class of indus-

trial undertakings, and it is not altogether unlikely that

the strain may be continued for a short period. But at

the expiration of that time, which it is hoped and believed

will be reached before the end of the year, there will

then be an advancement all along the line and an era of

prosperity, it is confidently expected, will follow. It is

a noticeable fact that financial writers who have all along

refrained from holding out any hope of immediate im-

provement, are now beginning to speak more hopefully

and some of them already see evidences of returning con-

fidence and activity. It is to be hoped that the lessons

which the hard times have taught the people of this

country will not soon be forgotten. This is especially

desirable in a comparatively new industry like the com-

mercial application of electricity. Many deserving enter-

prises have suffered; some have been abandoned alto-

gether, and there are still a few that will require a

thorough reorganization before they can hope to be

placed upon a paying basis. It is to be regretted that

some have suffered severely because of the faults of others

—all have felt in some degree the effect of the mismanage-

ment of some companies that should have proved a bulwark

for the trade. The experience thus dearly bought should

prove valuable and should have the effect of insuring a

much more conservative business policy among elec-

trical enterprises than has heretofore prevailed.

With the growing popularity of the trolley party

there appears to have crept into the service some abuses

which the public resents. It is charged that upon special

occasions some street railway companies have pressed

into service for trolley parties their entire equipment,

leaving the general public without means of transporta-

tion. This leads the Oiicago Chronicle to submit sev-

eral inquiries, including the following:

How are residents of a district supplied with trolley

lines expected to move about and do business when the

entire equipment of cars is placed at the disposal of a

certain class, as it was in the Calumet district Saturday,
September 19th?

Could a man engaged in urgent private business who
was thus prevented from being carried over a public line

of street transportation obtain any redress at law for

damages suffered by his being refused such-transporta-

tion?

We do not know what the legal responsibility of the

company would be in such a case, but it is certain that

any corporation managed after the manner indicated

should be deprived of its franchise.

The suggestion is also made that street railway com-

panies exceed their rights when they engage in the

transportation of trolley parties as at present conducted.

We do not believe that there is good ground for complaint

here when the company provides ample accommodation

for the patrons living along its lines. But this condition

should never be forgotten or disregarded under any cir-

cumstances, as the first duty of the company and its best

interests He in providing its regular patrons ample ac-

commodation. The company that does this need have

no fear of being attacked upon purely technical grounds.

Irresponsible agitators, more interested in bringing

themselves into prominence than in the general advance-

ment of the community, are lending encouragement and

aid to promoters of municipal lighting projects whose

sole purpose is to engage cities and villages in enterprises

that should rightly be left to the development of private

capital. In several instances the combination of these

interests has resulted in involving municipalities in

grave difficulties. In Negaunee, Mich., for instance, the

most prominent citizens have repudiated the action of

tne present administration, and several heavy taxpayers

have engaged in a legal contest with the city officials

over the authority of the mayor and council to bind the

city in such a manner as they have undertaken to do.

It is claimed that the taxpayers are not in sympathy

with the movement for municipal ownership and that

for this reason the question was uot submitted to a vote

of the people. The result of this controversy will be

awaited with interest.

Another case possessing somewhat similar features is

reported. At Mt. Pleasant, Iowa, the principal agita-

tor of the municipal lighting plant got 20 men to sign

notes of Sgooeach, aggregating Sio.ooo, and endeavored

to market these notes at various places. He did not

succeed in negotiating a loan on these securities, and at

the meeting of the council on September 7 th the mayor
and city clerk were instructed to issue gro.ooo of war-

rants. Several of the heaviest taxpayers secured an in-

junction restraining such action, whereupon a special

meeting of the council was called and everything that

had been done up to that time was rescinded. An at-

tempt was made to call a special election but wasnot
successful. A petition has been circulated among the

voters for a special election to vote on the question of

the city installing a plant at a cost not to exceed S13,-

500.

It is believed that with a proper understanding of the

question the people generally will repudiate the social-

istic policy of municipal ownership.

The way in which the Supreme Court of Georgia ex-

plains why and how those who employ in the prosecu-

tion of their business a dangerous agency, such as elec-

tricity, are bound to exercise such precautions to pre-

vent injury to others as the emergency would reasonably

seem to require, and treats of a feed wire, is both novei

and forcible. It says that it cannot be doubted that the

owner of a ferocious lion would be bound to keep him
securely caged in order to prevent harm to others; and
even if a negligent or malicious person should open the

door of the lion's cage and allow him to escape, there

should be no unreasonable delay on the part of the

owner in discovering this fact and in taking diligent

steps looking to the recapture of the animal. The feed

wire of a railway company, from the very subtlety and

intangible form of the danger that lurks therein when it

is charged with a powerful current of electricity, ac-

cording to this eminent authority, is much more danger-

ouse than a score of lions. Its death-dealing power is

not discoverable by exercising the senses of sight, hear-

ing or smell. Imperceptibly and noiselessly it strikes

down its victim, who is either mutilated or killed with-

out the slightest warning of the terrible danger so near

at hand. The duty of preventing, if possible, a contact

between this dangerous feed wire and the wires belong-

ing to other companies can hardly be denied. The duty

of providing against its continuance, when occasioned

solely by the act of others, is, of course, less stringent;

but nevertheless, where such a contact exists, it is held

that the company ought to discover the fact within a
reasonable time, and take prompt and efficient measures

to correct and remedy the evil. Exactly what period

will constitute a reasonable time cannot be accurately

defined. Each case must depend almost entirely upon

its own peculiar facts and attending circumstances; and

whether or no the proper degree of diligence has been

observed will, in every instance, be a question for de-

termination by the jury. In the particular case under

consideration, of the Atlanta Consolidated Street Rail-

way company against Owings, the decision in which has

just been published in the official reports, the court

holds, more specifically, a street railway company in

duty bound, relatively to the employes of a telephone

company, to observe at least ordinary diligence, not only

in preventing a contact of its feed wire with wires of

the telephone company, but also in discovering and pre-

venting its continuance, even when occasioned by the

negligence of others, including that of the telephone

company, whose employes are thus exposed to danger.

And the court further holds that if, while upon a pole

a considerable distance above the ground, a person is so

burned, shocked and put in pain by a current of elec-

tricity as to lose his strength or consciousness and the

control of his movements, and, in consequence, falls to

the ground and dies, it may safely be asserted that his

death was caused by the electric current, whether, in

case there had been no fall from the pole, death would

have ensued or not. These findings, it may be added,

are not fully in accord with the rulings of courts in other

parts of the country.
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Electrical Interests to be Represented in

the Chicago Business Men's Sound
Money Association's Demon-

stration on Chicago Day.
An electrical division of the Chicago Business

Men's Sound Money association has been formed for the

purpose of organizing the electrical forces to participate

in the Chicago Day demonstration on October gth.

Several meetings have already been held, and the pro-

.
moters of the movement are encouraged by the hearty

response that has been made to the invitation to par-

ticipate. Clubs are being organized and the details ar-

ranged for an elaborate demonstration. The work of

organization was directed by L. K. Comstock, O. S.

Lyford, Jr., and J. F. Gilchrist. Permanent organiza-

tion was effected by the selection of F. E. Drake as

president, C. T. Gage, secretary, and B. E. Sunny,

treasurer.

Circular letters were sent out to every representative

hoase in the trade, explaining the nature of the move-
ment and asking co-operation. Permission was readily

granted by all the large establishments to have their em-

ployes organize clubs to take part in the Chicago Day
sound money demonstration. Several clubs are already

formed. The telegraphers, for instance, have an excel-

ent organization and the Western Electric company and

Chicago Edison company employes are forming clubs for

the occasion. The telephone companies are expected to

make an excellent showing, as are also the Chicago repre-

sentatives of outside manufacturing and supply houses.

Lieutenant Francis B. Badt of the Siemens & Halske

Electric company has consented to act as marshal of

the electrical division.

It is believed that there will be a number of floats and

striking spectacular features in the electrical division, al-

though a much better representation could be arranged

for a night parade.

At the meeting on Monday the details of organiza-

tion were arranged and work assigned each member.
B. E. Sunny, L. A. Ferguson and C. E. Gregory were

appointed a finance committee, and the following-named

gentlemen representing the several departments of the

industry were appointed as an executive committee:

Manufacturers, C. L. Jenness.
Supply Houses, W. W. Low.
Central Stations, L. A. Ferguson.
Contractors, C. A. Frantzen.
Engineers, B. J.

Arnold.

Fire Alarm and Police Telegraph,
J.

P. Barrett.

Telegraph. M. J. Burke.
Telephone, S. G. McMeen.
Press,

J. B. OHara.
Trades Union, William Moffatt.

Unattached. C. E. Gregory.

George Cutter was- authorized to prepare an appropri-

ate float representing the industry and
J.
M. Hill was

instructed to make arrangements for a band. Reports

from several committees indicated that the electrical

interests would be well represented.

University of Wisconsin.
The year book of the University of Wisconsin contains

interesting information of the College of Mechanics and

Engineering, the course of study, laboratory practice

and equipment and the list of instructors. Prominently

mentioned in the staff of instruction are John E.

Davies, A. M., M. D.. LL. D., professor of electricity

and magnetism and mathematical physics; Dugald C.

Jackson, C. E., professor of electrical engineering; Sam-

uel B. Fortenbaugh, M. M. E., assistant professor of

electrical engineering. Special lecturers have been

selected with a view of securing men of special qualifica-

tions and exceptional ability and experience in their re-

spective lines.

For elementary instruction in the electrical labora-

tory, the electrical apparatus of the physics department

is available. The electrical laboratory is also well sup-

plied with exact scientific and commercial instruments,

and is arranged for instruction and investigation. With

the additional space and apparatus which is allowed

through the generosity of past legislatures, the equip-

ment has been made unusually complete in the lines of

continuous current and single and multiphase alternat-

ing current generation and distribution and commer-

cial electrochemistry. The dynamos in the laboratory

are arranged in a large special room, with a special en-

gine of exceedingly close speed regulation. For use in

testing dynamos all necessary apparatus, including a

Brackett cradle dynamometer is at hand. A photom-

eter room is well arranged for the commercial com-

parisons of arc and incandescent lamps, or for scientific

nvastig ations.

WESTERN ELECTRICIAN.

Railway Power Stations.^

Bv Thomas Henning.

At no time since the advent of the now ubiquitous
trolley has there been more energy, ingenuity and en-
terprise expended upon its improvement than atpresent.
Of course, the commercial view is the all important

one to business men. notwithstanding which, when one
follows the peregrinations of the various factors which,
combined, turn the wheels of a trolley car and observes
the thousand and one loopholes by which energy is

allowed to escape without performing useful work, one
would imagine for a moment that one or two roads had
been constructed and maintained for amusement.

Permit me to call your attention to a few of the errors
made in years gone by.
The first question of vital importance presenting itself

will be the site. Should an experienced man be called
upon to choose a site, it would cost a few dollars. For
this reason inexperienced persons have at times done
the work, and chosen the site, for the reason that it was
in the vicinity of the work to be performed, regardless
of the questions pertaining to fuel and water, or they
may have chosen it owing to the contiguity of one factor
and disregarding the remaining factors- This is a more
expensive method than paying for having the matter
properly attended to.

In the construction of a plant heavy losses are fre-

quently borne, owmg to misplaced material, which, being
lost sight of. necessitates duplicate requisitions, etc. A
clerical force suflSciently large to keep an accurate ac-
count of all material required, ordered, received and
used, will pay a handsome profit on the outlay.

In operation we are again confronted with many waste-
ful outlets; the pumps may be kept in service without
examination until convenienceor absolute necessity com-
pels action; the boilers with scale on one side of the
tube and soot on the other; the steam pipe covering
defective; the engines in service without overhauling
until they quietly refuse to do farther duty; the dy-
namocommutators rough or brushes not properly fitted to

them, switches and leads of insufficient capacity; switches
unclean, their faces rough and lug joints not properly
made; the feeders inadequate for the work required of

them; motor commutators and brushes neglected, and
finally the rails not properly bonded, if bonded at all.

I have known of instances of units having been kept
in service under full loads and overloads (notwithstand-
ing the fact that there were units idle) upon the theory
that the larger the output from each unit the greater the
economy. I believe that this is a delusion and should
be avoided. It is not economical to overload any part of

the plant unless absolutely necessary.
All these weak spots waste money every minute that

the system is in operation. It may be that each person
concerned is so absorbed in devising new and novel
means for the propulsion of cars and for other purposes
that we forget, for a time, to make the best of our pres-

ent opportunities. When a weak spot is observable in

any part of the system, repairs should be begun at the

earliest possible moment. If allowed to run along until

necessity compels them, it will prove to be a very ex-

pensive and a very dangerous practice.

In stations of 2,000 horse power or over, it will pay to

extract the oil from the wipers, which may be done by
enclosing them in a tank, into which a steam jet has
been inserted; the oil upon rising to the top of the tank

may be drawn off for purification, the wipers dried out

and used again, repeating the operation until the wipers
are worn out.

There is nothing connected with a power station that

will pay a larger dividend than cleanliness. If the sta-

tion be kept scrupulously clean, the employes will take

more interest in their work and the treasurer will not be
called upon lo pay for so many tools and other things

lost and misplaced.

Of course, as science and capital are moving along

rapidly hand in hand we may reasonably expect in the

near future to be able to eliminate some of these factors

which tend to swell the cost of power. The success of

long-distance transmission and the improvements quietly

but continually being made in motors, dynamos and
other electrical appliances indicate that the time is ap-

proaching when wi may expect a higher efficiency in all

branches of the service.

As an earnest of this, I may instance the bold but

brilliant move of General Manager Littell of the Buffalo

Railway company in arranging to carry his patrons to"

divine service on Thanksgiving Day, 1S96, by power
generated by the waterfall of the Niagara River, over

20 miles away.
Before concluding, permit me to draw your attention

to a matter which is frequently overlooked; The cost of

operating a power station is frequently figured upon the

basis of car-miles. This is liable to be very deceptive

and may militate against a well managed station, for the

reason that insufficient copper, poor bonding and defect-

ive car equipments would necessarily make a bad
showing for any station.

The correct method will be to note the output at the

bus-bar and figure upon the basis of electrical horse

power.

The Mexican Telegraph company has declared a

quarterly dividend of 2'.^ per cent., payable October

14th. The statenient for the quarter shows: Traffic

receipts. S79.090; operating expenses. 516,500; net earn-

ings, 562,590; other income, 59.174; total income. S71,-

764; dividend. 547. S15; surplus, S23.949; previous sur-

plus, 5500,808; total surplus, 5524,757.

I. Read before the New York State Street Rail vay associa-

tion ai Binj;liaimon, N. Y., Sepieniber 8. 1896.
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Paris and the Exposition of 1 900.
Paris, according to LEncrgic Ehxlriquf, is to-day

arranging her toilet for the coming fete of 1900. She
will be adorned by day with emeralds in the shape of

parks, gardens and newly created squares; at night

robed in milky light with veins of blue from electric fires

scintillating through all the grand thoroughfares,

rendering the very starry firmament jealous of the

marvelous display.

The "plan of the campaign" ordered by the Board of
.

Public Works, the cost of which is stated to reach over a
dozen millions of francs, promises all these marvels.

While the secondary thoroughfares and smaller streets

will be lighted by an increase of double, triple, quintu-

ple the present gas burners, the electric light will be

substituted along the more important streets, avenues

and exceptional places, notably along the avenue of the

Opera and the place of the Theatre Francais.

A glance at the map of the city will greatly aid in

tracing step by step the immense reseau of light which

four years from now will illuminate the great city. The
line of lights on the grand boulevards already existing

will be tripled from the place de la Republique and the

avenue Gambetta to the headquarters of the Twentieth

arrondissemsnt; on the boulevard Voltaire to the place de

la Nation; on the boulevards of the Temple and Beau-

marchais to the Bastile and the station of the Lyons rail-

way, v/ith a branch through the avenue Dauraesnil to

the Bois de Vincennes. From the bridge of Austerlitz

along boulevard Diderot to the place de la Nation, and

along the Vincennes road to the bois; along Ledru-

Rollin to the intersection of Voltaire, and to the head-

quarters of the Eleventh arrondissement; along Conter-

scarpe and Richard-Lenoir to the avenue de la Repub-

lique, following the quais du canal Saint Martin and rue

de Flandre to the stock yards of la Villette. From the

place de la Republique to Clignancourt, by the boule-

vards Magenta. Barbes and Ornano. across the center

of the city from the Eastern railway station to the

Observatoire. and from the end of the boulevard Ma-
genta along the outside boulevards, and the rue de Belle-

ville to the place Clichy; thence along the avenues

Clichy and Saint Ouen, the boulevards BatignoUes,

Courcelles (to the Ternes). Malesherbes, place Wagram,
to the Madeleine, and along the streets Tronchet and

Havre to the St. Lazare railway station.

Along all the avenues leading to the place de I'Etoile,

in both directions, even to the Bois du Boulogne and

the fortifications, from the Champs-Elysees along the

avenue Montaigne to the pont de I'Alma. crossing to the

left bank, where one circuit takes in the avenues of La
Bourdonnais and TourviUe, the boulevards cf the In-

valides, Montparnasse, Port Royal, Saint Marcel,

I'Hopital to the bridge of Austerlitz. returning by the

quai St. Bernard, boulevard Saint Germain and quai

d'Orsay to the place of beginning. Avenues Rapp and

Bosquet, rue de Rennes. boulevard St. Michel, la Motte-

Picquet to Crenelle, avenue Breteuil to Vaugirard. and

the avenue of the Gobelins to the place d'ltalie are also

included.

Finally a line eight kilometers in length will cross the

Thirteenth, Fourteenth and Fifteenth arrondisseraents

from the pont de Tolbiac at Ivry to the pont Mirabeau

at Auteuil via rues de Tolbiac, d'Alesia and la Conven-

tion.

That will be Paris attired in her brilliant evening

dress, and her day apparel will be no less gorgeous and

dazzling.

General Track Construction and the
Most Approved Method.'

By C. Loomis Allen.

In the construction and equipment of street railroads

some particular specifications as to quality and finish of

materials to be furnished are generally prepared. This
is done for two reasons: First, to obtain materials of a
certain standard and quality and prohibit makers of

cheap material or poor quality from submitting bids,

and, second, to compare on a uniform basis the bids of

different manufacturers. I may say that this is true of

the construction of the power plant, car houses, repair

shops, cars and their equipment, overhead material,

and to a certain extent in the construction of the track.

We are careful to purchase ties of certain kind, quality

and size, spikes of a particular type and size, and to

have joints of such a length, thickness and weight; the

rails to be of a certain section, weight and height being
specified, but as to the character and quality of the metal
to be used in the rails and their appurtenances nothmg
is said generally. In other words, we buy our rails, tak-

ing what the railmakers give us, so far as quality of ma-
terial is concerned. I do not condemn the railmakers or

1. Read before the New York State Street Railway Associa-
tion at Bingliamton, September 8, 1896.
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believe that there is any intention on their part to give

railroad companies any material other than that which
will be of good quality and finish; but when the wear of

traffic shows that there are certain defects in the rail, we
naturally seek the cause and if possible the remedy.
Some of our nine-inch rails after a traffic of two years

have shown such signs of wear, considering the length of

time they have been laid, that, after investigation, we
have concluded that rails of a harder quality of steel

would not have shown the wear of traffic to such an ex-

tent.

Rails of hard steel, the analysis of which showed a

greater percentage of carbon that the standard specifica-

tion of rail steel, have been advocated by some of the

steam railroad systems for some years, and I might add
that their use has been a success in every way. The
most notable instance of high carbon rails is that of the

New York Central railroad upon the Hudson River di-

vision near Spuyten Duyvil. These rails have been sub-

ject to as heavy traffic as any rails laid on this conti-

nent. They have been under tiaffic for nearly six years

and up to this time I believe hone have broken. When
these rails were first delivered by the makers, so cer-

tain were they that the rails would become broken under
traffic that due warning was given the railroad com-
pany by the mauers that they would not be responsible

for the damage which would most certainly occur from
breakage It was my good fortune early this year to

consult with one of the firms of inspectors of steel in

regard to the wearing quality of high carbon rails as

compared with that of rails known as standard Bessemer
rail steel, and its judgment was that high carbon rails

will give from 40 to 60 per cent, greater life than rails

of standard Bessemer steel. When steam roads began
to ask for steel rails the composition of which called for

high carbon, an extra price of S2 to S4 per ton was asked

by the railmakers, but to-day these rails are obtainable

for the same price as those of standard rail steel specifi-

cations. In Syracuse this year we are laying rails 60

feet in length, nine inches in height, and the half-

groove section. Our joint is the ribbed or corrugated

i2-bolt, 36-inch joint. Our contract with the railmakers

calls for rails the composition of which is as follows:

Carbon from 53 to 63.

Phosphorus not to exceed .095.

Sulphur not to exceed .07.

Manganese, .80 to i.oo.

Silicon. .10 to . 12.

We have had five miles of track of this specification

and hope to lay this year 20 miles, and we are expect-

ing great results from these rails. I have noticed that

the wear on the head of the rail by car wheels in the

course of a month does not make any impression other

than brightening the head of the rail; while in rails

of standard specification I have seen the traffic of

two weeks roll the metal in the head of the rail to the

outside of the head to a very perceptible degree. The
fact that there is a longer life to rails of hard steel will

Automatic Clockwork Switch for Elec-
trical Display.

A new device for operating transparent electric signs

is shown in the illustration. It is a series of switches

so arranged as to operate upon a grooved drum, which

is rotated by a clock movement or other slight power.

These switches operate alternately and are connected

with colored lights which can be placed in a transpar-

ency or wherever they are desired to work. This gives

a constantly changing sign in colors, making from 40 to

60 changes per minute. With one winding of the clock

movement it will run about six hours, but there is an

automatic switch which can be set to throw off the cur-

rent at any time. The only expense of running it is the

AUTOMATIC CLOCKWORK SV/ITCH FOR ELECTRICAL DISPLAY.

cost of one electric light, thus making it very econom-

ical.

The inventor. George K. Burleigh of Tilton, N. H,,

has filed application for a patent, and the switch will be

controlled and manufactured by the Flash Light Sign

company of Tilton, N. H. The Raymond Medicine

company of Newmarket, N. H., has placed a large order

and is the sole New England agent for the machine.

The device should be useful wherever an attractive sign

is desired, in political headquarters, theaters, stores.

CLIMAX GAS ENGINE.

appeal to every railroad man as an economy which can-

not be sacrificed.

Discussion.

President Rogers: Are there any other roads rep-

resented which demand any different specifications from

the standard, aside from the Syracuse road?

Mr. Rossiter: We call for practically the same
thing, except the 30-foot lengths, but of high carbon.

They are very satisfactory. We have had a few rails

break in handling, but the results under wear are very

much more satisfactory.

Mr. Evans: The Nassau electric road uses the reg-

ular Bessemer rail specification. The West End road

in Boston uses a little harder rail than any other road in

the country. It is very seldom that the railmakers are

asked for rails made upon any other than the regular

Bessemer rail specification.

President Rogers: There is no question but that

the heavy rail of the height we are all using has been

found to be the best. I do not know that there are many
roads adopting the high-carbon standard.

and the like. In the picture A is the operating drum,

/, s,s, the switches, C is the automatic throw-off and/^

the regulating screw.

W. G. Campbell Accused of Forging the
Name of George D. Burton.

In the Chicago Tribune of September 26th was pub-

lished a curious story of fraud which resulted, it is al-

leged, in the indictment of Walter Greer Campbell for

forging the name oE George D. Barton of Boston, the

president of the Electrical Forging company. It is

stated that five indictments were found against Campbell

on Friday of last week. The narrative of the transac-

tion as given by the Tribune is as follows:

This new turn of affairs in this case was the result of

startling discoveries made on Tuesday by Calvin A.

Poage, Carew & Co., and Mr. Gamel of this city, who
for some time previously, they say, had been tricked by

Campbell. He had sold them what were supposed to be

rights for the use of the Electrical Forging company's
process in various states, and had collected from them a
large amount of money—nearly $15,000—which he said
was to be devoted to the purpose of purchasing and put-
ting up the plants.

When he disappeared they knew they had been duped,
but, as they supposed, only to the extent of the money
which they had advanced for the construction of the
plants.

They never for a moment doubted the genuineness of
the contracts which he had given them. He cunningly
showed them correspondence which he had had with Mr.
Burton, the president of the Forging company, which
referred to some of the contracts which he (Campbell)
was negotiating with his Chicago victims.

Accordingly, late last week three people wrote Mr.
Burton asking him to come here and help straighten out
the contracts which they had secured with his company.
Mr. Burton reached here on Tuesday, and as soon as
the contracts were shown him he pronounced them for-

geries.

Poage and the others were thunderstruck; and after

consultation with Mr. Burton they all went before the
grand jury, with the result that indictments were voted
against Campbell.
Campbell is by some thought to be in California, but

Mr. Poage is of the opinion he is in Canada.
"He is certainly one of the slickest men I ever met,"

said Mr. Poage last night. "The cunning with which he
carried on his operations was sufficient to deceive almost
anyone. He was constantly showing us correspondence
with Mr. Burton concerning the rights in three states-
Michigan, Missouri and Wyoming—-which he was nego-
tiating with us. What he sold us, however, were the
rights in all the other states, concerning which he had
never negotiated with Mr. Burton.

' 'He was clever, again, in the way in which he played
us off against one another. For instance, he told me
he had sold Carew one-tenth of the rights in the states in

which he had sold me an undivided half, and to Carew
he said he had sold me a tenth, while Carew thought he
was getting a half. Gamel got a quarter, making five

quarters which Campbell disposed of.

"The invention itself was all right—of that we were
all certain—and Campbell was a thorough master of the
business.

"What made me fall an easier victim to Campbell was
the fact I knew him well 20 years ago in San Francisco,
when he was engaged in the real estate business. He
was a thoroughly straight and energetic business man
and must have been worth $75,000 to Sioo,ooo.

"Another curious feature in the case, and one which
tended to further deceive me regarding the man was his

marriage last June to a Mrs. Sterling, a most exemplary
and refined woman who resided here. She was an un-
usually fine woman and was worth at least §75,000 or
Sioo,ooo. Under the circumstances I could not believe

he could be engaged in a swindling scheme. It threw
me off.

"We propose to get him though. It may take some
time, but we will land him. We have arranged our
matters with Mr. Burton all right, but are out the
money Campbell got from us."

It is said that Campbell has been located in British

Columbia and that he will be extradited.

Climax Gas Engine.
Hearing that claims of exceedingly strong character

were being made regarding the Climax gas engine, a

representative of the Western Electrician called at

the office of the company at 31 Fulton street, Brooklyn,

in company with a well-known electrical engineer and

expert, to see the working exhibit which the company
has erected, consisting of a Climax gas engine of 12.2

indicated horse power driving a dynamo of the Excelsior

Electric company of theChurchward four-pole type by di-

rect belt connection without a countershaft. The dy-

namo has a capacity of 5.6 kilowatts, and operates at no
volts at 1,250 revolutions per minute, the gas engine

running at 260 revolutions.

In order to show the exact gas consumption of the en-

gine, a meter is directly connected to the inlet valve on

the engine, as shown by the cut, and a bank of So 3'X

watt 16 candle power lamps is connected to the dynamo.

With all these lamps in circuit, together with a pilot

lamp, making Si altogether, the gas consumption, by act-

ual measurement, does not exceed 210 cubic feet per

hour. It will thus be seen that, assuming a five-foot

burner and gas at 20 candle power, it would require no

less than 325 cubic feet of gas to produce the same

amount of illumination directly from gas burners.

The engine is of the regular four-cycle type, giving an

explosion at every other revolution, the crank shaft be-

ing provided with balance disks. The engine has a cyl-

inder seven inches in diameter by 14 inches stroke. As

the question of steadiness of running is an all-important

one for engines operating incandescent lamps, the gov-

erning has been especially looked after; variations were

noted carefully, and the voltmeter at no time indicated

more than two volts in fluctuation of speed.

The indicator cards of the engine show a very smooth

curve, with a mean effective pressure of So pounds to the

square inch, The mechanical parts of the engine have
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been very carefully worked out; and the company is now
ready to deliver for immediate service three sizes of en-

gines, naraely^f 9, 13 and 35 horse power. Larger en-

gines for direct connection to generators for lighting, as

well as for railroad service, are now in the course of prep-

aration. The plant illustrated can be seen daily in

operation.

A very important feature of this exhibit is that it gives

all the information one can ask regarding a gas engine

and will help do away with much of the prejudice which

exists in the public mind regarding this class of engines.

The Climax Gas Engine company has the engine, dy-

namo, gas-meler, voltmeter and both incandescent and

arc lamps in full view for inspection by visitors. This

combination has seldom, if ever before, been seen in a

public exhibition plant. It is open to the closest inves-

tigation to demonstrate the claims of the company.

Agencies will bs located in the leading cities of the cen-

tral and western states.

Power from the Trolley Circuit— Is It

Practicable? Why Do the Fire In-
surance Companies Object? What
Should Be Done to Overcome the
Objections?^

By H. S. Newton.

An experience of several years in the erection and
operation of power stations has led me to the conclusion
that the chief point of interest connected with them in the

eyes of the management is the relative size of their coal

bills. Witness the appearance and universal adoption
in our modern stations of the compound condensing en-

gine, built in the Corliss and other most economical types
where the non-condensing slide valve was good enough
a few years ago. and you see the effect, not of a desire to

appropriate the results of engineering progress and thus

be in fashion, but of an effort merely to bring about a

reduction in the number of cars ordered from the coal

dealer.

In many sections of the country the saving of a ton of

coal per day is equivalent to the interest on £20,000. If

a device costing, say, Si5,ooo to install and operate will

accomplish this saving, it is clearly to the advantage of

the street railroad manager to install this device. And
as a consequence of the realization of this fact, the rail-

road DOwer station is to-day a combination of all that is

economical in steam construction.

To a marine engineer,or to an engineer accustomed to

the steady load encountered on shipboard, a glance at our
engine rooms when they are running under average condi-

tions of service must naturally be surprising. He must, if

he is a man of an inquiring disposition, feel some anxiety

to find out why often half the available horse power of the

station is not in use, but instead is lying idle, a monu-
ment to several hundred thousand dollars in capital ex-

pended in its erection. The explanation that the several

engines and dynamos are held in reserve for extra de-

mands of traffic may satisfy him in the engineering

sense, but cannot fail to call up questions as to the finan-

cial wisdom of sucl] a condition of affairs.

To the electric railroad manager who is striving with

all his ability to bring operating expenses down to the

limit which is prescribed by the best practice, any plan

looking to the utilization at all times of at least a portion

of this idle machinery and to the knocking off of a per-

centage of his power account must, naturally, appeal

strongly. If such a plan does not involve further ex-

penditures for extra apparatus, it appeals still more
strongly and, if practicable, may be adopted.

In some cities in other states the best plan accomplish-

ing this result has been found to be the sale of surplus

power outside or the supplying of current for manufac-
turers from the trolley circuit. In our own state the

adoption of this plan has been attended with so many
difficulties and has been subject to so many provisions

at the hands of the insurance people that I believe it is

only in rare instances that it has been tried at all, and
then only at the solicitation of the customer.

It has been recognized as a possible and highly prac-

ticable source of income by railway men generally, but

a systematic move has never been made to compel the

insurance companies to modify their rule covering the

case with the consequence that the rule still remains and
our surpluses of power are still undisposed of.

It is my intention to first point out to this convention

the "chief advantages possessed by our railroad systems

as producers of power for private consumption and then

to follow with a statement of the objections raised by
the Board of Fire Underwriters and others toward its

adoption throughout the cities of New York state.

Hitherto the electric light station has figured as the

chief factor in the production of power for stationary

motors. It is too often hampered, though, by circum-

stances of small units and insufficient reserve to consent

to take hold on a large scale of business necessarily offer-

ing what is, as compared with that accruing from lighting,

a reduced margin of profit. In lighting stations, too, em-
ploying large engines driving many machines, the varia-

tion in load always attendant on the use of motors is also

objectionable from the fact that the lights are affected to

some extent. In these particulars the railroad station

is prepared. The compound condensing Corliss engines

which are showing themselves in all our power stations

are run at an economy in coal consumption which con-

i.~ Read before the New York State Street Railway associa-

tion at Binghamton, September H. 11*96.

verts what would seem a very poor price for power into
a figure containing a neat margin of profit.

Take for example a station in one of our cities con-
taining a 1,200 horse power direct-coupled Corliss en-
gine held in reserve and estimate what could be done
with this engine and its attached generator were it

thrown into acti\'e duty on a private consumer's power
circuit. Figure on an investment of S75.000 in the en-
gine, generator and other apparatus relating to the two.
Then assuming coal to be worth $3 a ton, and the en-
gine to have a fuel duty of three pounds per horse power
per hour, we have coal consumed for each day of 10
hours. iS tons at S3. S54; cost of labor, engineer, fire-

man and oiler, say, Sio; oil and waste, S2; incidental re-

pairs, Sio; add to this 10 per cent, depreciation for one
day, S20.55, and interest on the investment at 5 per
cent., Sio. 27. and we have a total of S106.S2.
Then figuring on an ability to sell the output for 10

hours in the day at 2J^ cents per 1,000 watt-hours, we
have 1,200 horse power for 10 hours equals 8,952,000
watt-hours at 2^4 cents equals S246. iS.

With cost of production as stated, the net profit

amounts to S139.36, a very fair sum to go toward reduc-
ing operating expenses.

I think it has been abundantly demonstrated in the
past that long lines of shafting for mill work are the
cause of an enormous waste of energy, and on that ac-
count alone I am sure that there are numbers of the
smaller mills in our cities which would save money if

they rented their power at a reasonable rate from the
railroad circuit. The recording wattmeter has been
brought to a high state of perfection, and by its aid
there is no necessity for the consumer to pay for one
iota of current more than he uses. Then he can divide
up his factory among several smaller motors, can run
one or all of them as occasion may demand. This, too.

with an outlay which should be inconsiderable compared
with that the electric light companies would be compelled
to charge were the power obtained from their circuits.

This plan would be feasible not only for shops using
the very smallest of units, but it might be just as profit-

ably considered by manufacturers using at present 50 or
100 horse power steam plants and employing their own
engineers. At 2-^ cents per 1,000 watt-hours, were
there 50 horse power used uninterruptedly during the
day, the charge would be a little over Sio, while the
presumption is that there were a small engine and boiler
used to move line shafting for the same shop the inferior

economy of the steam plant plus the increased power
necessitated by loss in friction would more than over-

balance in cost the bill sent in by the railroad company.

The small outlay required from the railroad company
in reaching consumers is another point to be urged in

favor of supplying power from the trolley circuit. It is

a noticeable fact that street railroad engineers are pro-
viding much more liberally for their trolley feeds to-day

than they did on the introduction of electricity as a mo-
tive power, and in consequence our lines are so well fed

that the abstraction of a small percentage of power for

outside use would hardly be noticed in the running of

the cars. Then the close proximity of the feed wires
on the railroad circuits and the short taps and small ex-
pense required to connect them to factories would be a

strong card in the eyes of the consumer.
The objections as advanced by the Board of Fire Un-

derwriters to the use of the trolley circuit for stationary

motors seem to be embraced in one feature, the ground
return.

The insurance man will relate to you long tales of the

disastrous effects produced where the experiment has
been tried, will suggest to you thai you build a fireproof

house outside your building to hold your motor and run
your machinery inside by means of a belt and line shaft

(the very thing you do not wish 10 do), and will conclude

by assuring you that if you will install a motor on the

plan proposed, he will have to increase your rate by two
percent, on the face of your policy. This, he claims,

is because a reliable method of insulation has not been
discovered to make the installation a good risk.

Over in Syracuse we are using for supporting our

lines some four or five hundred iron poles. Every pair

of poles is a dead ground to the trolley wire suspended
between them, and yet in the last three years, during

which time I have held my position on the street rail-

roads there, we have never had one ground on these

poles. And yet these insurance men tell us that they

cannot find an insulation secure enough to warrant their

insuring a building into which the trolley circuit runs,

with every precaution taken for most careful insulation,

without an addition to the premium such as I have

noted.

It is true undoubtedly that results speak, especially in

the insurance business, and there is little reason to

doubt that a great many disastrous fires have been

started by the defective installation of electric light and
power plants. It does not necessarily follow, however,

that because a large percentage of these fires resulted

from the contact of a current carrying wire with a gas

or water pipe, that a system of electric transmission be-

tween one of the wires of which, and the same gas or

water pipe, no difference of potential exists by design

should be barred out. Ninety per cent, of the arc

light circuits in our cities, if subjected to the gas pipe

test, will show as great a capacity for kindling confla-

grations as the much abused trolley circuit, and yet the

arc circuits with their three to five thousand volts differ-

ence of potential and and their invariably grounded cir-

cuits come into all our buildings. With protected wir-

ing and reliable insulators for holding the wires, both

systems may be rendered absolutely safe, except as

against criminal carelessness or evil design.

To bring the insurance bosses to our way of thinking

and to gain entrance for the trolley circuit into the fac-

tories and workshops would seem to be an imposing
task. These men have been known to yield to pressure,
however, in other things, and there is always the rivalry
and greed among them, arising from competition, to
favor an effort in any direction. The power business
itself is one that is assuming more importance every
day, and with an assured profit in sight the railroad
companies (in this time of three-cent fare agitation) will
not long consent to reraam without their share of the
spoils.

Discussion.

Mr. Cole: Some of the small roads run so close to
the entire output of their generators that if they supply
the power consumers they can never figure en the
power they are going to have on the line. On any spe-
cial occasion they would not be able to figure how many
more cars they would be able to put out for excursions,
etc., on that account.
Mr. Storv; In Hoosick Falls we experience the same

difficulty Mr. Cole has spoken of—uneven speed, blow-
ing the circuit breakers, and during thunder-storms we
find a great deal of difficulty in maintaining a fuse that
would protect a motor from the lightning. We found
that it is much better to put in another generator and run
the other circuit.

President Rogers: Is any road in the state, with
six or seven hundred horse power using the direct-con-
nected units? The large roads in Albany, Syracuse,
New York and Brooklyn do it. but I would like to know
if any small road has direct-connected dynamos?
Mr. Cole: I think the road in Corning has direct ma-

chines, running some four or five cars. It is not belted;
direct-connected compound condensing engines.

Scarcity of Fuel on the Pacific Coast.
The arrival of a cargo of Tonkin coal at San Francisco,

which has been referred to in some quarters as an extra-
ordinary event, is not, in reality, without precedent,
says the Enginceriiig^ ayid Minmg JonrutiL Some
coal from the Hongay mines was sent to California two
years ago, but did not find much favor, as it would not
stand handling well and there was a large proportion of
dust. The shipment of coal across the Pacific to a
country which produces so much as ours does seems at

first sight an anomaly; but Australian coal competes suc-
cessfully with other coals on the Pacific coast, in' spite

of the duty, and it forms from 15 to 20 per cent, of the
receipts at San Francisco. At times also a considerable
quantity of Japanese coal finds its way to California,

though it does not sell well or find much favor there as
a rule. Supplies from Alaska have frequently been
promised, but so far the Alaska coal has been wanting
both in quantity and quality. A cheap supply of fuel is

the great industrial need of the Pacific coast south of

Oregon at the present time.

It may be remarked that it is this need, in conjunction

with the necessity of supplying water for irrigation,

which supplies the incentive for the comparatively

numerous plants for the long-distance electrical trans-

mission of water power in California. In lieu of coal

beds, the mountain streams are utilized for power, and

by the aid of electricity the useful energy is transmitted

for considerable distances.

Englishmen Considering Foreign Com-
petition.

Great Britain, the eager aspirant for the lions share

of the manufacturing and carrying trade of the world.

is getting a dose of its own medicine in the shape of a

pronounced influx of foreign-made goods in its own mar-

ket, and the taste seems to be bitter in the mouth. Va-

rious remedies are proposed, such as better technical

education, vigorous plans of trade extension and the

like. From an article on the subject in the Electrical

Rci'i'eza of London the following will be of ifjterest:

Now technical schools are not properly used to

give men what we may term a liberal education. They
are. properly speaking, narrow in their scope. It is

their function to be narrow. Etiginecrinfy very prop-
erly asks that an army should have leaders. Every
private must not be a field marshal or be given a smat-
tering of higher strategy. Yet that is what technical

schools have been doing, and in London they have cost

half a million and are a charge of _^i20, 000 per year,

and only teach what might have been taught by evening
classes in the Board school. We do not ourselves be-
lieve that foreign encroachments on our trade have been
due either to lack of knowledge or inability on our part

to compete in price. Sheer carelessness has done it.

Take the case of the pipe order sent from Johannesburg
to America. Engineering says it is due to the fact that

no two piperaakers' productions were interchangeable.
This is so. Wrought-iron pipe is supposed to be to cer-

tain gauge. We believe Whitworth fixed this. We are

told that one firm in Wednesbury uses it. But buy a
lot of pipe from Russell's. Lloyd's, Stewart's, Wilson's
and others, and how do they interchange? Not at all.

Why? Because of the idiotic idea that once they gain a

customer they will be able to hold him fast. And if this

is so, does it not cut both ways? Is it not hard to

get in with fresh customers? And, as seen in the

Johannesburg case, do not purchasers cry a plague on
all your houses? We know where inquiries have gone
abroad for this very reason. We have talked to pipe-

makers, but can get nothing out of them. Is not this of

far greater importance than any amount of technical
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education? It is common sense that is wanted, an abil-

ity to understand what a customer requires, a determi-

nation to make exactly to order, and not to depart be-

cause "we thought this item was of no importance." We
have seen manufacturers worry firms for months or years

to secure an order, and then when the order was ob-

tained to be weeks overdue with the delivery and the

goods different from the sample specially supplied for an
exact guidance.
Why cannot the technical schools take the matter up

and teach to students the merits of commercial standard
sizes? Probably because nine out of lo professors have
no real practical experience of the losses and incon-

veniences due to the absence of interchangeableness.

The whole system of education is out of joint. Board
schools have proved themselves absolutely useless for

any purpose other than wasting money. Every domestic
abigail may now be supposed as having experienced a
Board school training. Will anyone say that there is the

slightest improvement upon the pre-education days? If

this be the case with the girls, is there any more to be
hoped from their brothers? Not one little bit. The few
will go ahead, but they would have done so in any case.

The system of education is based on the desire to "put a
quart of ale into a pint pot," and this is usually recog-

nized as an impossibility. En^^'ififcrhi^ would regulate

the supply to the capacity, and this would enable ade-
quate provision to be made for the gallon measures
which are now fain to be content with the average
quart all round. No good ever did come to England
from too much foreign interference, and in education as

well as in trade German methods are equally reprehen-
sible. The amount of ground lost in trade is by no
means serious, and what has been lost has been lost

from either want of sense or from either attempting to

follow German lines in tricky practices or from want of

oversight and the permission accorded to German mak-
ers of exporting German rubbish as English and getting

German names stamped on honest English productions.
Where we have lost ground as against American prod-
ucts we have done so purely because American methods
have been good. They pack well, their goods are
usually well made and they are interchangeable, and
American effort, if sometimes exerted too strongly on
the lines of economj- of material, is not exerted, like

much German science, in defeating the purposes of tests

and in general questionable malpractices.

Abdank-Abakanowicz on Electric
Traction in France.

During a recent sojourn in the eastern metropolis,

Bruno Abdank-Abakanowicz, the well-known electrical

engineer of Paris, gave an interesting interview to the

iVciv 'S'ofk Tribune, from which the following is

taken

:

"In Lyons, which is the second largest city in

France," he said, "nearly every imaginable means of
propelling street cars has been tried in the last few
years. Steam was used on two roads there, but it has
already been abandoned on one of these, and will be on
the other within a few months. Compressed air was
also employed. This, however, has been given up
entirely. Electricity is now the general favorite, and in

less than a year will be the exclusive motive power on
street railways in Lyons. In the greater part of the
city the overhead trolley wire will be tolerated, but it

may be necessary to resort to conduits in the central
district."

"Is the French trolley system the same as the Ameri-
can?"

"Yes, substantially. But French taste exacts better
construction than you permit in this country. Our
poles are more ornamented, are always erect and give
promise of remaining in service longer."

"Has the electric system been introduced into other
cities?"

"Certainly. Havre and beautiful old Rouen now
have trolley cars in their streets, and it will not be long
before we see them in many other large French towns.
In Havre electricity is used exclusively now."
"How about Paris?"

"There is now an excellent prospect for the adoption
of the same system there. All local transportation at

the French capital, except in cabs, is under the control

of one corporation, the Compagnie Generale des Omni-
buses. This monopoly pursued a very conservative
course for a long time, and r-elied almost exclusively

upon horse power for moving its vehicles. But during
the last two years a more progressive policy has been
adopted. Experiments have been conducted with vari-

ous other agents, among them the electric storage bat-

tery, the compressed air motor and the Serpollet steam
engine. Two lines were operated with compressed air

and three by steam. Within the last six months, as the
result of these tests and of the success of the trolley in

Lyons and elsewhere, the Compagnie Generale des Om-
nibuses has decided to equip all of its car lines with
electrical apparatus. The particular type to be adopted
will be determined later. The company's chief engi-

neer, M. Mommerque, has been instructed to make a
careful estimate of the cost of transforming the various

car lines so as to adapt them to the use of electricity,

and proposals have been invited from manufacturers of

electrical apparatus, indicating the terms on which they
would undertake the task. This competition will be
open within a few weeks."

"Is it not strange that Paris has waited so long before
taking such action?"

"No. You must consider three things. First, Europe
generally has been behind America in the adoption of

the trolley system, and France has not been more slug-

gish than England and Germany. Secondly, as the
storage battery is really a French idea, it is natural that
Frenchmen should at first give it the preference to any
other electric system. Thirdly, the exclusive privileges
now enjoyed by the Compagnie Generale des Omnibuses
will expire in about 12 years. It has naturally hesitated
to make any new and heavy investment without some
assurance that at the expiration of its franchise the
municipal authorities would take the property off the
company's hands. It is now hoped that this can be ar-

ranged on the 'instalment plan.' However, the Inter-
national Fair of 1900 will force upon the company the
necessity of providing better means of transportation
than horse power, and preparations for the change are
not being made any too soon."
"What have you found to be the most serious rival

of electricity for traction purposes in France ?"

"Compressed air. The use of this agent originated,
I think, in my country, and dates from about 18S0.

One of its first applications was in Nancy, where several
miles of road were operated by that means. Later it

was introduced at Nogent, near Paris, and has been in

use there for about 10 years. An attempt was also
made to operate a line with compressed air motors from
Paris to Versailles, a distance of 13 miles. While
the system was fairly successful for short roads, though,
it did not prove equal to the requirements of longer ones.
Consequently, cars were run with compressed air out
only as far as Saint Cloud, which is about half way to

Versailles. It was hoped that cars could be run for 16
miles without replenishing the compressed air tanks.
But the frequent stoppages en route and the greater ex-
penditure of power required to start than to maintain
speed afterward reduced the distance to about six."

"What means of traction are employed in Versailles
itself?"

"Until recently both electricity and compressed air

were in use. but the latter will be abandoned at the
close of the current month." [September].
"From your own experience and observation what

would you say is the chief advantage of electricity over
compressed air for running street cars?"

"Economy"
"Are you thinking of the cost of developing power at

a central station or the use of it on the cars them-
selves?"

"On the cars. Perhaps the machinery for compress-
ing air may be more expensive than that required to

generate electricity. But the chief difference is in the
operation of the road."

"Do you mean that an air motor wastes more power
than an electric motor?"

"No. I refer to the increased cost of repairs. You
see. an electric motor has only "one movable part, the
armature, and that rotates. An air motor is an engine,
very much like the steam engine, and it is composed of

at least 50 or 60 movable parts. Moreover, the motion
is reciprocating, not rotary. If you could get a perfect
rotary engine it would be different. As it is, something
is likely to work loose or break. We have found in

France that we can run a car for 17 centimes per kilo-

meter, and that it costs from 31 to 34 centimes for com-
pressed air. (To get the cost per mile you must multi-

ply these figures by 1.6.) The latter system can be
made to work, no doubt, but our stockholders cannot
make any money out of it."

"Have you examined the air motors now in use in

this city ? Do they not differ somewhat from those
with which you are familiar ?

"I have not looked at your American air motors. It

was the Mekarskie system which we used. Pressures of

50 atmospheres, or about 750 pounds to the square inch,

were employed. If, as I am told, you carry 2,000
pounds, you increase the danger from explosion. What
risks you Americans are willing to run! Nothing like

that would be tolerated in France. Even with our low
pressures we occasionally have accidents. There have
been explosions of tubes, especially at the point where
a connection was being made between the supply pipe
and the tank of the car, and men have been badly in-

jured thereby. There may be improvements, in details

like the valves or in reheating. But none of them, I

fear, will meet the chief objection which I have raised

to the whole system."
"How about the advantage of having each car sup-

plied with its own motive power entirely independent of

every other?"
"Under some circumstances that counts for some-

thing; under others, it is of secondary importance. On
lines running out into thinly populated districts, where
the trips and stops are infrequent, the 'automobile' plan
is a good one. But in a large and crowded city, where
the number of cars is great, and they are run close

together, the plan of supplying power from a central

station by wire, instead of carrying power stored, is

vastly preferable in my judgment."
"You have already referred to accidents occurring

where compressed air was used. You do not consider
electricity a dangerous element, then?"

"No, not on trolley roads, where voltages of only 500
or 600 are used. It is a very different matter with the

high potential currents required for arc lighting. In

Lyons, before introducing electricity, we tried a lot of

experiments to ascertain the degree of risk attending it.

These satisfied us that, while a man might receive an
uncomfortable shock, he could not be killed by a trolley

current. In my judgment, the only objection to the

trolley system is purely ai^sthetic. It is merely -a ques-

tion of good looks."

"What was the chief drawback to the use of steam
on street railways in France?"
"The weight of the machinery. We can make a noise-

less, smoke-consuming engine, which will not prove a

nuisance nor frighten horses. But we cannot make as
light a carriage with such an equipment. There is too

much dead weight per passenger."

COMMUNICATIONS.

Practical Value of Sciagraphs.
To the Editor of the Western Electrician:
Regarding your criticism on my article which ap-

peared in the Western Electrician this week under
the heading "Facts and Fancies about X-rays," I have
but a few words to say. I am well aware that under
the most favorable circumstances and with a favorable
subject, it is possible to produce a sciagraph of the
spinal column, ribs, etc., and to locate bullets and other
foreign bodies, in favorable locations, in the trunk of the
body. I myself have made sciagraphs showing the
sternum, clavicle, ribs, spinal column and the bones of
the thigh. I have been able to see, with the fluoroscope,

dim outlines of internal organs of the chest, but not with
sufficient distinctness to be of any value in medicine or
surgery. I have seen the sciagraphs referred to in your
editorial, but, as I said before, it is only under a happy
combination of favorable conditions that such can be
obtained.

The uncertainty and imperfections of sciagraphs of
the thicker portions of the body, it seems to me, justify

me in saying that thus far the practical application is

limited to the extent indicated in my article.

Joseph P". Smith.
Valparaiso, Ind., September 24, i8g6.

Standardizing Lamp Sockets.
To the Editor of the Western Electrician:

I beg to advise you that a meeting of manufacturers
and central station men, to discuss the possibility of

standardizing the incandescent lamp base and socket,
has been called for Thursday, October 8th, commencing
at 10:30 A. M. The meeting will be held in the rooms
of the American Institute of Electrical Engineers, which
are situated on the tenth floor ot the Havemeyer build-
ing, 26 Cortlandt strtet, corner Church, this city.

I may say that every manufacturer previously ad-
vised of the intention to hold a.meeting has notified us
of his desire to be represented.

Frederic Nicholls,
President National Electric Light Association.

N'eu' Yoi-k. September 24, 1896.

CORRESPONDENCE.

New York Notes.

New York, September 26.—The friends of Frank J.

Sprague are sympathizing with him on the occasion of

the sudden death of his father, David Cummings
Sprague, by train accident in Rahway, N. J., on Thurs-

day morning. The details of the shocking fatality are

given as follows by the correspondent of a daily paper:

Mr. Sprague was on his way to the Union County
bank. He was in a hurry, as he intended to go to New
York on a local train due a few minutes after nine, and
to save time he walked along a narrow strip of land on
the south side of the Pennsylvania tracks, between Irv-

ing and Poplar streets. The fence at each end of the
path extends to a point within three feet of the tracks.

When Mr. Sprague reached Poplar street he passed be-
tween the fence and the rails and started diagonally
across. At that instant the express train, whose ap-
proach he evidently did not notice, thundered down
upon him. The pilot struck him in the side, and he
was hurled 25 feet through the air. He struck the fiag

house with terrific force, and when the station hands
picked him up he was dead.

Mr. Sprague was born in New Hampshire about 60

years ago, and for years he lived in Milford, Conn.

After the death of his wife, 30 years ago, he went to

Colorado and passed 20 years in the mining days of that

and other western states. Later he was the manager of

the Sprague Electric Railway & Motor company in

Buenos Ayres. Recently he had been the president of

the Eustis Manufacturing company of Rahway. He
was a member of the Rahway Business Men's club, and

he lived at the club house. His son Frank is one [of

the best kuown electrical men in the country, hav-

ing achieved prominence by his work in developing the

electric railway. He is 39 years of age and an ex-naval

officer. Since 1882 he has been interested in electrical

subjects. He designed the widely known Sprague mo-

tor and built the pioneer electric road in Richmond,

which he succeeded in operating after many difficulties

and discouragements. He served as president of the

American Institute of Electrical Engineers in 1892 and

1893, and is now devoting his energies to the Sprague

Electric Elevator company, of which he is vice-pres-

ident.

Prof. Moissan of Paris, who created a commotion in

the scientific world a few years ago by the great heat he

succeeded in attaining in his electric furnace, by which

he produced minute diamonds, is in this city. He is .

accompanied by his wife and son, and will attend, as a
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representative of the University of France, the anniver-

sary celebration of the College of New Jersey.

Northwestern Notations.
Minneapolis. September 25.—The sheriff of Washing-

ton county, Minn., advertises the sale of the Stillwater

Street Railway company system for October 26th.

Britt, la., voted a 15 yearfranchise for electric lights.

The electric light company formed at Great Falls.

Mont., byC. N. Atkinson and others, which secured a

contract for street lighting, has been unable to raise

funds and is defunct. The city will now have to con-

tract with the old company for street lighting.

The council of Indianola, la., is considering the mat-

ter of enlarging the electric light plant, which is now
badly overloaded.

A class in practical electrical engineering will be

formed in Minneapolis October 5th, under the leader-

ship of C. L. Pillsbury, city electrical inspector.

The electric light company of Deadwood, S. D., has

received a new dynamo from the Royal Electric com-

pany of Peoria, 111.

The Winona Railway & Light company of Winona,

Minn., will operate its street cars without conductors

hereafter to save expense.

The electric engineering class at Duluth, Minn,, has

been reorganized and will hold weekly meetings at the

high school hereafter. Prof. Woolman will give weekly

lectures.

Oskaloosa, la., will vote on granting a franchise for an

electric street railway. The company offers to have in

operation 4^3 miles of line by December i, 1S97.

The men at Winona, Minn., who proposed a new elec-

tric lighting company have not abandoned the project,

but have postponed action indefinitely.

The New Sharon, la., electric light company has its

power house well along and has ordered a new 750 light

dynamo. It expects to be in operation early in October.

The St. Paul Board of Aldermen has passed a resolu-

tion ordering the street railway company to construct

the Broadway loop.

The Jamestown (N. D.) council has closed a contract

with the electric lighting company for lighting the

streets from dark until midnight for S90 per light per

month.

The attorney-general of Wisconsin will be petitioned

by the city attorney of Oshkosh, Wis., to commence ac-

tion to annul the franchise of the Central Wisconsin

Electric Railway company, which was formed two years

ago and went into the hands of a receiver before it was

in shape to operate.

Burtis & Howard of Minneapolis have secured a

franchise to put in an electric lighting plant at Decorah,

Iowa. They will commence the work of installation

Monday.

Vernon Bell & Son have secured the contract for the

electrical equipment in the North Star Boot and Shoe

building. There will be a high-speed engine and 40

kilowatt Western Electric company dynamo. C. L.

Pillsbury prepared the plans.

The footings are all in for the new telephone ex-

change at the corner of Third avenue and Fifth street

south. W. D. Dunnell, the architect, is drawing the

plans. C.

PERSONAL.
H. C. Thomson of the Electric Gas Lighting com-

pany of Boston is spending a few days in Chicago.

F. S. Burke, manager of the Crown Woven Wire
Brush company, Salem, Mass. , was in Chicago last

week.

C. S. Mendell, manager of the W. S. Hill Electric

company of New Bedford, Mass., is spending a few days

in Chicago.

T. F. Grover, superintendent of the Milwaukee &
Wauwatosa Electric company, has been appointed gen-

eral manager of the Fond du Lac (Wis.) Electric Light &
Power company.

F. S. Gorton, treasurer of the Chicago Edison com-
pany, has returned from his summer trip in Europe.
President InsuU of this company is expected home in a

day or so from his successful financial expedition to

London

.

L. Grimmesey, the manager for Bagnall & Hillis of

Yokohama, Japan, spent a few days in Chicago last

week, stopping over in his eastward journey. This is

the first time in seven years that Mr. Grimmesey has

visited his native country. He expects to return to

Japan about December ist, again stopping in Chicago

while making his way to the Pacific Coast.

Edson Keith, one of Chicago's most prominent mer-
chants and a public-spirited citizen, shocked the com-
munity by taking his own life on September 21st. Mr.

Keith, who was 63 years of age, had been suffering

from melancholia due to ill health, and while in a fit of
depression he threw himself into the lake. From its

organization until about a year ago, when he was suc-
ceeded by Joseph Leiter, Mr. Keith was a director of
the Chicago Edison company.

The sad news comes from Niagara Falls of the death
in that city of Mrs. Helen Gary Condit Overbury, wife
of Frederick Overbury, manager of the new plant of the
Chemical Construction company, recently described in

thesecolumns. Mrs. Overbury's death occurred shortly
after noon on Wednesday, September 23d, at the family
home on Eleventh street. She was but 22 years old. and
her death, following so soon after they had taken up their

residence at Niagara, is especially sad. While living at

the Falls Mrs. Overbury made many friends who mourn
her early demise. The remains were taken to Boonton,
N.

J., for interment.

ELECTRIC LIGHTING.
The Common Council of Quincy, Mich., has granted

a 15-year franchise to Rheubottom & Bond of Union
City, Mich., for the erection of an electric lighting and
power plant in the village.

The forenoon of September 14th was exceptionally
dark in Chicago, and at 10 a. m. a direct current load of

26,500 amperes was reached at the Harrison and Market
street stations of the Chicago Edison company, working
in multiple. This is the greatest record of a morning
load in the history of the company.

The Chicago Tribune states that the Public Library
Hoard spent several hours behind closed doors on Fri-

day, September 25th, listening to protests from repre-
sentatives of unsuccessful bidders for putting in the
electric plant at the new library building on Michigan
avenue. A week before the board awarded the contract
for the engines to the Ball Engine company and the
dynamos to the General Electric company. The board
listened to these protests and decided to let the con-
tracts stand as awarded.

ELECTRIC RAILWAYS.
The Chicago City Railway company proposes building

an electric line in Woodlawn avenue, from Forty-sev-
enth street to Sixty-seventh street. This line will be
in effect a continuation of the Forty-seventh street line,

and cars running on the Forty-seventh street line will al-

ternate in running east to the lake and in turning south
in Woodlawn and running through to Sixty-seventh
street. The plan is to give a main feeder line through
the Hyde Park and Woodlawn district in a portion of

the city which is now poorly served by transportation

lines. The company has no north and south line run-

ning east of Cottage Grove avenue. There is a popu-
lous district one mile in width, in which there is no
north and south street car lines, ,and the lines running
east and west are so far apart as to make it almost im-
possible to serve the people living in that section. The
plan was originally to have the electric line run south
on Madizon avenue from Forty-seventh street, This
was given up in favor of Woodlawn avenue, which is

more nearly in the center of the district. The line pro-

posed on Madison avenue would have paralleled the Il-

linois Central at a distance of from one to three blocks,

and the City Railway officials gave up consideration of

that street because of its nearness to the Illinois Central.

Capitalists who are interested in the reorganization

of the Chicago Alley "L" property are reported as

favorable to the plan of establishing surface lines as

feeders, extending through Hyde Park, Englewood and
to the Stock Yards. It is explained that while the com-
pany might obtain a franchise for a branch to the Stock

Yards, it would be exceedingly difficult to obtain the

right to build an elevated line into Englewood, and an
impossibility to build an elevated structure in Hyde
Park. Franchises for surface lines would be easier to

obtain. The most important feature, however, is the

matter of cost. A surface line could be built for S15,-

000 a mile, while it would cost $500,000 a mile to obtain

a right of way and build an elevated structure. In the

event of the Alley "L" building surface lines as con-

nections, they will probably be completed within six

months from the time the title passes to the new com-
pany. The cost would be comparatively small and the

new company would be in a position to obtain the

money necessary without difficulty. The plan is to

build inclined planes for the electric cars to run up
along the track of the elevated structure, and passengers

would step off the electric cars on one side of the plat-

form and take ihe elevated train on the opposite side.

Only one fare would be charged for the trip on the two

lines.

TELEPHONE.
On September 23d the American Bell Telephone com-

pany declared its quarterly dividend of three per cent.,

payable October 15th.

Hader, Minn., is now connected with Zumbrota,

Cannon Falls, Red Wing and nearly all of the southern

Minnesota cities. The telephone line to that point was

completed last Thursday by the Union Electric Tele-

graph company.

The London Chronicle states that a series of tele-

phonic experiments has recently been made in Moscow,

in the course of which messages, airs and songs were

conveyed by means of M. Keldushoffsky's new telephone

between Moscow and Rostoff on the Don. The distance

between these two towns is 1.340 versts, or 900 English

miles, while the wire used on this occasion was over

1.800 miles long. It is stated by the representative of
the Moscow Gazelle, who witnessed the experiments.
that the inventor of this new telephone soon intends
visiting England, in order to see whether telephonic
messages cannot be conveyed from England to America
by means of the trans-Atlantic cable. His visit is not
likely to be successful, however.

MISCELLANEOUS.
The application of electric motors for the driving of

machinery in ship yards and engine works promises to
extend rapidly, thus providing an additional factor in
the acceleration of the already rapid rate of production
in these branches of industry. Such motors have al-
ready been adopted to some extent in several of the
largest Clyde yards and engine shops, and in one or two
on the northeast coast of England. The rapidity of the
work which has been done recently on several British
battleships has been remarkable, and has been mainly
due to the employment of electrically worked drills,

slotting machines and other apparatus of a kindred
nature. The application of electricity, however, has
not in England assumed anything like the dimensions
observable in German workshops and ship-yards. At
the Berlin Machine Works, for example, says the
Marine Rcviczu, the tools and machines employed,
which are of the latest patterns, are worked by motors,
which receive power from a central station. In the
ship and engine works of Blohm & Voss, Hamburg,
which have been mostly rebuilt and reorganized within
the last few years, there are electrically driven hoists
alongside the building berths, electric (combined with
hydraulic) power traveling cranes throughout the en-
gine and boiler shops, and clever applications of the
principle to various other machine tools. At the present
time preparations are going forward for the laying
down of a new ship-yard at Nikolaiev, Russia, the ma-
chinery for which, it is said, is to be almost entirely
electrically driven, and is being made in Germany,
Belgium and France.

TRADE NEWS.
A recent folder distributed by J. H. Cooke of 753

Monadnock Block. Chicago, tells why lamp buyers
should use the Buckeye incandescent and Manhattan
enclosed arc lamps. The latter burn singly at 90 to 130
volts, two in series at 220 volts and five in series at 500
volts. A long list of users is given.

For steam and fuel economy in steam plants Carey's
asbestos-magnesia steam pipe and boiler covering is said
to produce the best results, saving more fuel and steam
than other coverings. This material is supplied by the
Philip Carey Manufacturing company of Lockland, O.
The Chicago office is at room 1018 Chamber of Com-
merce building.

Charles Wirt's dynamo brush has several claims to

merit which are clearly set forth, both as to theory and
practice, in a circular just issued, "It is plain that
there are two principal sets of conditions to be met in

designing a dynamo brush," says Mr. Wirt. "One is to

take care of the working or useful current and transmit
that to the line with the least loss, and the other to take
care of the 'make' and the 'break' as each bar meets and
leaves the brush, either getting .rid of the heavy idle

currents that tend to flow, or taking care of them in such
manner that mischief will not be done. The logical

method is embodied in a brush which is a combination
of high and low resistance, a "sandwich' in fact, with the
good conductor in the middle and the high resistance
outside- The action of such a brush may be illustrated

by the familiar method of cutting a dead motor into cir-

cuit by switching in a resistance with the motor and
gradually cutting out the resistance as the electromotive
force of the motor approaches that of the line."

J.
B.

McKeague of 369 Wabash avenue is the Chicago agent
for this brush.

BUSINESS.
The Shoenberger Steel company, Pittsburg, Pa., has

awarded the contracts to the Ball Engine company, Erie,

Pa., and Siemens & Halske Electric company, Chicago,
for a complete electric power plant, consisting of one
400 and one 150 horse power vertical compound engine,
direct-connected to a 225 kilowatt and a 100 kilowatt
generator.

General information relating to the Willard storage
battery is given in the new catalogue issued by the Wil-
lard Electric & Battery company of Cleveland, O. This
battery is said to be superior to any in the market in

length of life and efficiency, and is guaranteed not to in-

fringe on any patent. Several types of plates are made,
and the catalogue gives much interesting information
about them.

The Ohio Electric Works, Cleveland, Ohio, have
placed on the market an electric light for the necktie
that is novel and useful. It consists of a one candle
power lamp with two small pocket batteries connected.
and, by pressing a button, a light sufficient to read by is

given. It is being used on the stage by minstrels and
actors, and also by policemen and watchmen. It is not
a toy, but a useful electric light apparatus,

The American Stoker company of Dayton, O., has
recently perfected a steam motor which is applied to

each stoker, thus making each machine independent.
This renders the work of installation very simple. It

also renders the stoker practicable for use under marine
boilers, This company is desirous of a general repre-
sentation through engineering firms handling pumps,
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heaters and boiler-room supplies, and invites correspond-

ence from those interested.

A great triumph for enclosed arc lighting was its

adoption by the Siegel-Cooper company of Chicago and

New York for the new building in the latter city.

Nearly a thousand "Pioneer" arc lights are installed

there, and the soft and steady light that welcomes the

visitor guarantees nearly all the advantages jf daylight

in shopping. The Electric Arc Light company has been

rushed with orders for "Pioneers," and noiseless,

shadowless arc lamps diffusing clear white light will

soon be no novelty.

While a great many concerns in the electrical business

have been more or less affected by the hard times, one
of the companies which has entirely escaped the deplor-

able effects of the business depression is the Crown
Woven Wire Brush company of Salem, Mass. This

well-known concern has not only been kept busy, but
has found i t necessary to put on many extra men and has
hardly been able to keep up with the demand for its

brushes. This statement may appear incredible to

some, but according to F, S. Burke, manager of the

Ciown company, it can easily be substantiated by a visit

to the Crown factory. This certainly speaks volumes
for the Crown brush as well as for the energetic efforts

of the officers of the company.

ILLUSTRATED ELECTRICAL PATENT RECORD.
567,966. Substance for Telephone Electrodes. Daniel

Drawbaugh, Eberly's Mill, Fa. Application filed

January 10, 1S96.

Granular platinum is used, having its surface covered

with a reduced silver salt.

567,975- Trolley and Trolley Support for Electric Cars.

William Grunow, Jr., Bridgeport, Conn. Applica-

tion filed September 23, 1895.

The support is secured to the flooring oE a car or truck

frame, and is adapted to be used in connection with a de-

pressible rail which is constructed to be forced in contact

with the electrical conductor connected below the rail,

formed of parallel rods mounted in hangers beneath the

platform of the car or its truck, the frame mounted on the
" rods and the lever intermediately pivoted and provided

with links connected with the ratchet, and intended to pro-

ject the frame forward or backward, a supplemental or

rocking frame connected to the frame longitudinally

thereof, and carrying rollers at each end of the same.

567,976. Electrically Heated Smoothing Surface. Will-

iam S. Hadaway. Jr., New York, N. Y. Applica-

tion filed March 24, 1896.

NO. 568,176.

A hollow section of metal, a coil of wire included in an
electric circuit, a sectional core within the wire coil con-
forming to its interior outline, and means for expanding
the core, whereby the coil is removably clamped and held
in contact with the interior of the smoothing surface.

567,982. Automatic Device for Electric Current Regu-
lation. Ernst W. G. C. Hoffmann, Charlottenburg,

Germany. Application filed April 17, 1896. Patented
in Germany February 28, 1891.

A relay is provided with auxiliary coils to respectively
assist and oppose the main relay coil, and a circuit opening
and closing device is adapted to connect one or the other
of the coils in circuit,

567,984. Electric Signaling Device. George F. KnoU-
mann, Evansville, Ind. Application filed August 7,

1896,

One feature claimed is a regulator for an electrical bell,

consisting of a spring having one end secured to the strik-

ing-arm of an electrical beH, its other end attached to a
setting-lever secured to a toothed wheel secured to the

bell-box, a pawl engaging with the teeth of the wheel, and a

hollow curved tubing serving as a guide for the spring.

567,989. Electric Brake. Alexander F. Macdonald,
Schenectady, N. Y. Application filed April 18,

i8g6.

A switch is provided for shifting the dynamo-electric
machine or machines employed for braking purposes each
time the brake circuit is closed.

567,994. Paper Feeding Machine. Robert S. Oder,
Kansas City, Mo. Application filed November 26,

1892.

A paper feeder is provided with means for advancing the
top sheet upon the pile; an electro-magnetic trip mechan-
ism is controlled by the sheet for stopping the advancing
movement, and means are provided for bending the ad-
vanced edge of the sheet so that it may be withdrawn.

567,995- Paper Feeding Machine. Robert S. Oder,

Kansas City, Mo. Application filed July 12, 1895.

The rotation of the shaft operating the feed mechanism is

electrically controlled.

568,007. Electric Battery. Henry C. Thomson, Bos-

ton, Mass. Application filed June 25, 1896.

The claim : In an electric open-circuit battery the combi-
nation of a carbon element having the neck screw-threaded,
the cylindrical zinc projections, screw rod and nut, the
perforated cover, slot, groove and seat.

568,013. Multiple Circuit Closer for Electric Trap-
pulling Devices. Thomas R. Barney, San Fran-
cisco, Cal. Application filed April 21, 1896.

The combination is described with the rcvoluble commu-
tator, of the shaft, looselj' mounted lever, flanged clutch
fixed on the Hliaft and having contact with llie lever, a pawl
on the lever engaging the clutch in the throw of the lever,

and means for throwing t)ie pawl out of the clutch in the
return movement of the lever, the arm and pawl and the
ratchet wheel on the commutator.

Issued September 2j, i8gb.

568,060, Insulator. William Wood, Middlebury, Conn.
Application filed March 11, 1896.

The insulator described consists of two separate parts
which are tubular in form, one placed within the other, and
each provided with an oblong slot which communicates
with the central bore thereof.

568,088.. Apparatus for Controlling Electric Motors.
Harry W. Leonard, East Orange, N. J. Applica-

tion filed April 30, 1S96.

Means are provided for operating independently of the
working of the rheostat to prevent or reduce the flow of
current when the energy in the circuit falls below or ex-

ceeds certain amounts, and controlled by a single electro-
magnet having one winding and a single armature.

568,099. Electrolytic Apparatus for Extracting Gold
and Silver from Their Ores, Louis Pelatan, Paris,"

France, and Fabrizio Clerici, Milan, Italy. Appli-

cation filed October i, 1895,

The apparatus comprises a vat, a mercury cathode upon
the flat bottom of it, an endless belt anode, a portion of
which is in parallelism with the bottom of the tank, and
means for moving the endless belt annode continuously in

one direction.

568,103. Telegraph Instrument. OttoM. Runkle, Col-
umbus, Ohio. Application filed June 2, i8g6.

A telegraphic instrument or transmitter comprising a re-

cessed block to be fastened to the under side of a table, a
stem having a finger-piece and a contact-making point, a
spring for holding the same in position, means for adjust-
ing the spring, an adjustable post or screw having a con-
tact-making point supported in a bar or plate closing the
recess of the block.

568,142. Apparatus for Manufacturing Incandescent
Electric Lamps. George R. Lean and John R.
Massey, Cleveland, Ohio. Application filed De-
cember 21, 1895.

A machine is described comprising a bulb-holder, means
for forming a hole in the enlarged end of the bulb, devices
for welding a tube to the bulb so as to communicate with
the hole.

568,168. Electric Car Heater. Joseph G. Noyes, Mil-
ford, Conn. Application filed April 8, 1896.

A method of installing these devices is described, whereby
the heater proper will be supported clear of the casing, and
a circulation of air may be permitted therethrough, while
at the same time the heater proper may be removed from
the casing after detaching the casing from its support,

568.176. Apparatus for Producing Electric Currents of

High Frequency and Potential. Nikola Tesla, New
York. N. Y. Application filed April 22, 1896.

The apparatus is intended to convert direct currents into
currents of high frequency, and comprises in combination a
circuit of high self-induction, a circuit controller adapted
to make and break such circuit, a condenser into which the
circuit discharges when interrupted, and a transformer
through the primary of which the condenser discharges.

568.177. Apparatus for Producing Ozone. Nikola
Tesla, New York, N, Y. Application filed June 17,

568,181

of

N.

NO. 568,223.

Means are employed for charging a condenser, a circuit
of low self-induction and resistance into which the con-
denser discharges, a coil for raising the potential of such
discharge, and means for passing a current of air through
the high potential discharge.

568.178. Method of Regulating Apparatus for Produc-
ing Currents of High Frequency. Nikola Tesla,

New York, N. Y, Application filed June 20, 1896,

The method of regulating the energy delivered by a sys-
tem for the production of high-frequency currents, compris-
ing a supply circuit of direct currents, a condenser adapted
to be charged by the supply circuit and to discharge
through another circuit, the method consisting in varying
the frequency of the impulses of current from the supply
circuit,

568.179. Method of and Apparatus for Producing Cur-
rents of High Frequency. Nikola Tesla, New
York, N. Y. Application filed July 6, 1896.

Included in the arrangement are a source of alternating
current, a charging circuit in whicli tlie energy of the cur-
rent is stored, a circuit controller adajsted to interrupt the
charging circuit at determinate points in each wave, a con-
denser for receiving on the interruption of the charjjjng
circuit the energy accumulated therein, and a circuit into
which ihe condenser discliarges when connected therewith
by the circuit controller.

I. Apparatus for Producing Electrical Currents
High Frequency. Nikola Tesla, New York,
Y, Application filed July 9, i8g6.

A circuit controller is one feature, comprising in combi-
nation a pair of angularly adjustable terminals and two or
more rotating; conductors mounted to pass in proximity to
the terminals.

568,193. Apparatus for Generating Electricity for

Lighting or Heating Railroad Cars. Charles E.
Dressier, New York, N. Y. Application filed May
2, 1894.

In a system of railway car lighting or heating there is the
combination of a dynamo, a motor therefor, a pump or
blower operated from the axle of the moving car, a supply
tank or chamber, and a valve connected by pipes to the
motor and pump, and provided with ports in the body of
the valve adapted to cause the automatic reversal of the
valve,

568,204. Electric Sign. Mortimer Norden, New York,
N. Y, Application filed February 28, 1896.

NO. 568,982.

A monogram of incandescent electric lamps and the cir-

cuit connections to the same are employed, together with
groups of insulated circuit-selecting springs in pairs, and
to which the lamp wires are connected, such groups being
arranged radially and a contact bar pivoted at the center of
the group, and a conductor connected with the pivot,
whereby the lamps in the monogram that form the sign or
letter are brought into action by the contact bar between
the groups of springs.

568,209. Electric Lamp for Velocipedes, etc. Alfred
M. Rodriguez, Brooklyn, N, Y. ' Application filed

December 20, 1894,

A dynamo is supported on the front fork of a bicycle; a
swinging and spring-cushioned frame is applied to the
casing of the dynamo ; a shaft is supported in bearings at
the free end of the frame: a conical or beveled cushioned
wheel is provided on the shaft, and theris is mechanism for
transmitting motion from the shaft to the armature shaft of
the dynamo,

568,223. Combined Globe Holder and Ash Pan.
Thomas E, Adams, Cleveland, Ohio. Application
filed April 6, 1895.

In an electric arc lamp the combination is claimed with a

frame having a perforation therein, of a globe-holder, a rod
secured to the globe-holder and passing loosely through the
perforation, the rod normally extending to a point in prox-
imity to the arc, and adapted to conduct heat to the globe-
holder, and a lug or head at the top of the rod larger than
the perforation in the frame.

568.229. Electrode. Henry Blackman, New York,
N. Y. Application filed February 9, 1895.

This is an anode tor use in electrolytic decomposition,
consisting of a dense impermeable mass of combined elec-
tro-conductive iron oxide and a flux capable of acting to pro-
mote the fusion of the oxide.

568.230. Electrode for Electrolytic Decomposition.
Henry Blackman, New York, N. Y. Application
filed May 9, 1895.

This anode consists of electro-conductive ilmenite in -a

dense impermeable mass,

568.231. Electrolytic Anode and Apparatus. Henry
Blackman, New York, N, Y. Application filed May
21, 1S95.

The first claim is for an anode for use in electrolytic de-
composition, consisting of electro-conductive oxide of iron
in a dense impermeable mass.

568,262, Incandescent Lamp. John T. Lister, Cleve-
land, Ohio. Application filed April 25, i8g6.

There is described the combination with a shell of a pair
ot filaments and circuit terminals therefor, those for one
filament being at one end of the shell, and those for the
other being at the other end of the shell.

568,298. Method of Making Underground Conductors.
John H, Croskey and Joseph Locke, Pittsburg, Pa.
Application filed May 21, 1896.

Molten glass is forced into an envelope cover or casing,,
and around a core having a central core-bar or mandrel
then the core-bar or mandrel is removed and a metallic con-
ductor is inserted into the passage or bore formed liy the re-
moval of the mandrel.
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The Old Makes Way for the New.
It is a pity that the picture herewith given of the elec-

tric lighting plant in the Royal Insurance building,

Chicago, cannot be compared with one of the old plant

which it succeeded. The two would furnish an inter-

esting basis for comparison, as each, in its time of in-

stallation, stood as a good, well constructed, up-to-date

plant—a typical outfit of its period. The differences in

the two are many and represent exactly the progress of

the art in 13 years, for the respective dates of installa-

tion are 18S3 and 1S96. So rapid has been the develop-

ment of electric lighting that the machinery and ap-

pliances of 1SS3, excellent as they were for their time,

are now regarded as entirely obsolete.

The old plant was put in by C. C. Warren, the west-

task of replacing the old plant by an up-to-date equip-
ment was intrusted to Charles G. Armstrong. The new
plant represented in the accornpanying illustration was
the result of this commission.

Mr. Armstrong entirely remodeled the, engine room,
put in new engines and dynamos and planned a new sys-

tem of wiring. In doing so he removed the plates on
the molding covering the old risers, which indicated

that the wires were put in by Mr. Warren of the United
States company. This led to a pleasant interchange of

courtesies between the gentlemen named—an incident

showing that generous and disinterested appreciation of

good work has not entirely disappeared in the scramble
for electrical business. Mr. Armstrong sent one of the

plates to Mr. Warren, with a letter in which he said:

"away back in dark ages of electrical growth," and we
fully appreciate the progress made since, and have no
doubt that the new plant you are putting in its place
will be as up-to-date now as that was at the time it was
installed. The writer sincerely hopes that you will ac-
quire as much reputation from it as the old United
States company did at the time of its original installa-

tion.

I have hung the plate up over my desk, where it will
be a constant reminder of the past, and also of your
thoughtfulness.

The new plant consists of two engine-dynamos, a 300

horse power Baragwanath heater, a marble switchboard

with Weston instruments and new wiring throughout.

At present the old boilers are in service. The engine

room, transformed enlarged and -deepened, presents an

attractive appearance, as may be judged by the
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ern manager of the old United States Electric Lighting

company, in the latter part of 18S3 and the beginning of

1884. It was one of the first private lighting installa-

tions in Chicago and was placed in the building at a

cost of 514,000 for machinery and wiring complete. Of
this the two Porter-Allen engines cost 51,739.50, leaving

512.260.50 for the electrical apparatus and construction.

These figures are interesting when compared with the

prices of to-day. The dynamos were three 70 volt 200

light Weston machines, making the total capacity of the

plant 600 lights. The switchboard was of wood, with

cumbersome switches. Underwriters' wire was used,

with 70-volt lamps, of course, and the system of wiring

was the best then known. All in all, the plant was con-

sidered a model when finished in 1884, and excited

much attention. However, with the passage of time

and the development of the art of electric lighting, the

installation became to be regarded as antiquated and in-

sufi&cient. It did not come up to the modern require-

ments of the underwriters, and as an insurance company's

Building ought to be above reproach in this respect, the_

I hand you by bearer a relic of the olden times taken
from the Royal Insurance building, this city, which, as

you are aware, is being remodeled for a modern electric

lighting plant; and I wish to say in this connection that

it is no disgrace to you or the system which you installed

that this remodeling is being done, for throughout the

entire plant, antiquated as it is from our present stand-

point, it showed evidence of progression and a desire on
your part to make it a standard plant.

I remember very well the furore created at the time

this plant was installed and the favorable comments
made by the electrical press in general. I trust that in

the new work you are entering upon you will be as con-

scientious and as near up to date as you were in the con-

struction of this plant, away back in the dark ages of

electrical growth.

To this Mr. Warren answered:

Upon my return this morning I find your kind favor

of the 25th, also the relic mentioned, which I assure

you is of great interest to me. 1 appreciate heartily

your thoughtfulness in sending this and shall preserve

it with care.

When that plant was put in, it was done with the

greatest care possible, and at the time we believed it

was a model in every respect; but as you say, it was

picture. By making it deeper, room was securfid for a

gallery on two sides. This is protected by a

neat railing, and as the machinery is directly beneath

the main central court, with which it is connected by a

broad staircase, it is readily accessible to the public at

all times and makes a good show room. The elevator

and other pumps are in this room, and. With the neatly

covered piping, add to the effect. The engine room was
remodeled by A. C. Craig as mason contractor.

The engines and dynamos are both of the latest types,

furnished respectively by the Fischer Foundry & Ma-
chine company of Pittsburg, through Whiteside & Fos-

ter of Chicago, and the General. Electric company,

through the Chicago Edison company. The larger

engine is a tandem compound machine rated at 165

horse power; the cylinders are 12 and 22 inches in diam-

eter with 14-inch stroke, and it is rated at 165 horse

power. The smaller one is a simple engine 10 by 10

inches in cylinder dimensions and of 45 horse power.

The large engine is of the Fischer four-valve type,

and is said to be the only center crank four-va!ve engine



built. The valves of this engine are multiported, and

the steam and exhaust valves are actuated by separate

and independent adjustable eccentrics. The steam

valves are on one side and the exhaust valves are on the

opposite side of the cylinder. The steam details are

always in contact with the live steam, and the exhaust

details are always in contact with the exhaust steam,

the same as in the Corliss type of engine, so that there

is no condensation other than "from actual radiation.

The clearance of the cylinder is reduced to 4^'^ per

cent, in this engine. The valves require a short move-

ment to open a large area, and therefore give a large

opening with an exceptionally short travel. The oiling

device is especially noteworthy; it is self-oiling in the

strict sense of the word, yet at the same time the engine

FIG. 10. FASHIONS IN ARC LAMPS AND SUPPORTS.

is open with all parts easily accessible and always in

full view of the operator. The oil is carried in a reser-

voir within the frame, and is separated from the work-

ing or reciprocating parts. It is supplied by the move-

ment of the reciprocating parts themselves, and the

amount of oil thus supplied is in proportion to the speed

of the parts oiled. The crank shaft is one solid piece of

open hearth hammered steel, and is exceptionally heavy.

The diameter of the main bearing and crank pin engine

is seven inches. Thus, in directly connecting the

generator to the engine, the springing of the shaft is

practically eliminated. The bearings have exception-

ally large surfaces, and, generally, the engine is of solid,

substantial design and of a high grade of workmanship.

It is expected to show a high degree of economy when

operated at the proper steam pressure.

Direct-connected to the engines are two of the latest

type of General Electric multipolar direct current dyna-

mos. The larger is of 100 kilowatts (Soo amperes at 125

volts) capacity, has six poles and is operated at 275

revolutions per minute. The smaller machine has an

output of 25 kilowatts at 305 revolutions. These ma-

chines are of the ironclad type. The frames and pole-

pieces are of steel. The armature windings are straight

copper bars, and the insulation is made of alternate

laminations of tough paper and sheet mica. The com-

"M
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mutator is connected to the armature, which is of the

drum type, by flexible leads, to obviate danger from ex-

pansion and contraction. The dynamos are designed

to be compact, well ventilated and to show a compara-

tively small increase of temperature at full load.

When the building is entirely rewired it will have

2,500 incandescent lamps. The wiring for 1,255 lights

was done by the Chicago Edison company, which also

furnished the switchboard, and the work remaining is

being done leisurely by the assistants of the chief en-

gineer of the building. Current will be supplied for

600 lights in the adjoining Gaff building. In order to

save much labor in cutting the heavy walls of the build-

ing, Mr. Armstrong run the new circuits through iron

armored conduit outside the partition walls, but con-

cealed by molding, with an iron fuse box for each

separate office or suite of offices. Handsome clusters

light up the central court and corridors. The fixtures,

especially designed for the building, were supplied by
E. Baggott,
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Fashions in Arc Lamps and Supports.
In the earlier days of an innovation in the ways of our

progenitors, crudity marked the improvement, but if it

only worked satisfactorily, the desired end was accom-

plished. Elegance of construction, ease of manipulating

and more economical performance were afterthoughts.

In the case of electric lamps this reaching after grace

and beauty in construction has, in the last few years, been

more generally considered, and it is interesting to con-

trast the results obtained in a group covering samples

from wide geographical areas, and comparing dates from

the first Brush and Thomson-Houston "rainsheds"

down to the last boulevard lamp now being set on the

West Side, as shown in the illustrations.

The cupola-lyre {Fig. i), according to L'Ener^ie
Elcctrique, is most practical in many respects. This is

the grand boulevard lamp of the French capital. The
globe is well held; it is easily handled and trimmed, and

if needs be, can be furnished with a reflector and fitted

with either an ovoid or spherical globe. Its greatest

fault is the cost. The globe opens vertically in halves

for trimming. Fig. 2, a St. Petersburg lamp, has the
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Oxford, England. The first of these has an air of main
strength and awkwardness, while the second is far more
delicate and graceful. The opal globe is inferior for

light transmission to the striated, the former absorbing

many rays while the latter breaks up the glare and dif-

fuses without absorbing the luminous rays. In Figs. 3,

4 and 5 the striated glass is shown.

Fig. 15 shows a pretty candelabra with three lamps,

rather massive but ornamental, from Toulouse, and Fig.

16 >a pole bracket support from the same city. The
first of these throws a dim shadow in all directions from

the base of the post. Figs. 17 and 18 are two examples

of the lyre form of frames, both of which cast consider-

able shadow, the latter being particularly fruitful in

that direction. The attempt to prevent the shadow is

only partly accomplished in Fig. 19, which, if the lamp
were carried a little further forward, would do away
with still more of that objectionable feature in all street

illumination. Fig. 20 has two shadows in place of one,

but these are lighter. Both lamps are English, as are

Figs. 21 and 22, a lyre and a lantern. The former lacks

originality as well as beauty, and the latter casts four

Fig, 6. Fig. 7.
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peculiarity of sliding up or down, the limit of motion

being about the height of the candelabra, for conven-

ience of trimming, which husbands much of the trim-

mer's labor by shortening his ladder. Fig. 3 is a polygi-

nal lamp used in that part of London known as the

city, and is fashioned something after a gas lamp lan-

tern. Fig. 4 is the Midland railway station lamp. The
glass is striated to break up the glare. Fig. 5 shows a

bracket dome lamp from the City London, while Fig.

6 is a Swiss lamp-post with a hinged joint for lowering, as

seen in Fig. 7. No ladder being needed, one trimmer .

can re-carbon a greater number of lights in a day. The
trimmer unlocks the fastening ring, pushes gently with

his foot to start it. and eases the lamp down. When
trimmed he replaces it readily because of the almost

perfect balance, and the lamppost locks automatically,

switching the lamp into circuit ready for use. Hanging

lamps midway of a street or boulevard, or in parks, is

practiced in Europe as well as in some parts of the

United States, but it is certainly devoid of every ele-

ment of beauty or elegance, and strikes one as crude and

primitive in the extreme. This arrangement is shown

in Fig. -8.

Fig. 9 shows a form known in Switzerland as a

bishop's crook, which, while graceful and light, is not

readily trimmed. It has the advantage of casting but

little shadow, as the lamp hangs well away from the

post proper. The same lamp, hung from a wall bracket,

is shown in Fig. 10. This lamp swings inward to the

building for trimming. The crosier form is shown

in Fig. II as employed in Berlin, and in Fig. 12,

Geneva. Figs, 13 and 14 are bracket suspensions from

shadows, which is wholly unnecessary. Figs. 23 and

24 are both lyre frames, the former a Brush, from

Marseilles, the latter from Nuremberg. Figs. 25 and

26 are both familiar to readers of the Western Elec-

trician, as they are Chicago patterns, the former within

the city, the latter a World's Exposition lamp, and now
in use at Lincoln Park, the North Side pleasure resort

of the city. Fig. 27 is known as Crorapton lyre. While

well protecting the globe, it certainly does not lack

metal or strength, and contrasts strongly in that regard

with Fig. 28, from Marienbad. The Thomson-Houston
"light-house" and the Brush "well-cover" patterns, as

they have been called. Figs. 29 and 30. carry the recol-

lection of the electric light man back to the days of un-

derwriters' wire and go-as-you-please systems—venerable

relics of the past. Fig. 31 bears a close resemblanceto Fig.

27, and might have been designed by the same hand, and

Fig. 32 is much the same, though less elaborate than Fig.

5. Fig. 33 has a certain awkward ingenuity in its construc-

tion—a lamp from Milan—but the acme of quaker-Hke

homeliness is found in the lanterns of Havre, Fig. 34.

Taken all in all, it would seem that the field is far

from being thoroughly cultivated; considering insula-

tion, protection from the elements, ease of manipulat-

ing and, lastly, architectural beauty, the street lamp of

to-day is far from perfect.

Two typical Chicago designs of the latest pattern are

furnished by the Western Electric company to afford

means of comparison with those already enumerated.

Fig. 35 is the latest form of Columbian post and Fig, 36

shows the present style of the Chicago boulevard lamp

post.
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Present Status of the Distribution and
Transmission of Electrical Energy.^

By Louis Duncan.

The industrial life of mankind is made up of two
things. The transformation and distribution of material

and the transformation and distribution of energy. The
raw material from mines and forests is changed to

finished products and distributed among the people,

while energy, obtained from water power, coal or other

sources, is changed from the potential energy of the

water or the energy of chemical combination to mechan-
ical power, heat, light, etc. Unless we can transmit

this energy economically, we must transform it into the

required form at the place where it is to be utilized.

At present a large part of our mechanical power is ob-

tained from steam plants situated in the factories them-
selves, and for heat and light we mainly depend upon
stoves and lamps in our houses.

Before the introduction of electrical transmission, it

was possible to distribute energy to limited distances by
various methods, but no system offered a long-distance

transmission for all purposes. By means of compressed
air or steam pipes the energy of coal has been trans-

mitted to produce mechanical power or for heating, and
gas mains have allowed the distribution of gas for light-

ing or for fuel.

In the case of power obtained from steam plants the

economy incidental to large units and a steady load has

lead to the concentration of industries. Where steam
is used the plants are situated where it is most conven-

expansion engines, and where it is possible condensers
have been employed. Some of the latest plants have
machinery of the highest possible efficiency, and yet if we
consider the price per horse power of the power gen-
erated, we will find it is greater than we expect. This
is partly due to the fact that for both lighting and power
purposes the load on the station is, as a rule, not uni-
form and the apparatus is not working under the best
conditions for economy. In this country electrical en-
ergy is principally generated for electric lighting, for

electric traction, and for supplying stationary motors,
the stationary motors, as a rule, being supplied with cur-

rent from lighting stations. If we take the load diagram
of such stations in large towns, we will find that the
average output is not greater than 30 to 40 per cent, of
the maximum output. We have, therefore, to supply a
large amount of machinery corresponding to the maxi-
mum demand on the station, while for distribution a large

amount of copper is required that is only being used at its

maximum capacity for a comparatively short period of

the time. In stations supplying power for traction pur-
poses we find a variation of load, but the variation is a
different kind from that found in a lighting station. In
the latter the load varies at different hours in the day,
but for any particular instant it is practically constant.
In the former the average load for different hours during
which the station is operated will be practically constant,
but there will be momentary variations depending upon
the size of the station and the type of traffic. Tak-
ing for instance a 2,000 horse power station in Baltimore,
I find that the average load is 48 per cent, of the momen-

Fig. 15. Fig. 16.
Fig. 20 Fig. 25.

ient for manufacture. Where water power is employed

it is necessary to bring the factories to the location of

the power irrespective of other conditions.

By means of dynamo electric machines, the energy

obtained from either coal or water power may be trans-

formed into electrical energy; may be distributed and

then transformed again into mechanical power, light or

heat, or may be used for a number of purposes peculiar

to this form of energy alone. The limits to the distance

of this distribution are imposed by conditions of economy

and safety.

It is my purpose to take, up the different methods of

transmission and distribution and to consider the limits

that are actually fixed by the present status of electrical

development. The question is a commercial one, each

problem presenting different conditions which must be

considered, but certain general principles govern each

case, and our knowledge and experience makes it

possible to judge the practicability of each particular

transmission.
GENERATING PLANTS,

At the present time practically all of the electrical

energy distributed is generated in plants operated either

by steam or water power, and it is important
_
to con-

sider the conditions of maximum economy in large

generating plants, as this bears directly on the subject

of transmission and distribution.

A large proportion of the electrical plants in this coun-

try are steam plants. In the last 10 years we have ad-

vanced from small stations using high-speed dynamos

for light and power distribution to large stations, using,

as a rule, low-speed direct-connected machines. The

simple engines that were used some years ago have, in

many cases, been changed to compound and even triple

I Inaugural address of the president o£ the American Insti"

tute of Electrical Engineers at New York, September 23, 1896.

Fig. 18, Fig. 21,
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tary maximum load. This difference in the kind of vari

ation for the two types of stations necessitates employ-

ment of different apparatus to obtain the maximum econ-

omy for each type. For lighting stations triple expan-

sion engines may be used, while for traction work, where

the variation in the load is sudden and may occur after

the steam is cut off from the high pressure cylinder, it is

not well in general to go beyond compound engines, and

there is even a question as to whether simple engines

are not more economical when condensing water cannot

be obtained. In any case, however, it is of the utmost

importance as regards economy of operation that the

load should be made as constant as possible.

Two distinct types of distribution are used for incan-

descent lighting in this country—the single-phase alter-

nating current and the direct current three-wire system.

At the present time the former does not permit the sup-

plying of power. As alternating distribution is at high

potential it does permit the location of the station where

the conditions of maximum economy can be fulfilled.

The three-wire incandescent system using low voltages

may be used for supplying motors, but the amount of

copper necessitated by the low pressure has caused such

stations to be located near the center of distribution ir-

respective of the best conditions for the economical oper-

ation of the plant.

With the alternating system it seems impossible to

provide even a moderately steady output, but with the

continuous current system the motor load during the

day gives an average output greater in proportion to the

maximum. Some years ago the question of the relative

values of the alternating and direct current systems was

discussed and for a while most of the stations installed

were of the alternating type. At present the tendency

seems rather in the direction of continuous current sta-

tions, especially in towns where there is a large demand

for current within a comparatively small area. There

is a great advantage of direct currents in that they allow
the employment of storage batteries, which equalizes
the load on the station. In almost all of the large light-
ing plants, both here and abroad, this plan has been
adopted to a greater or less extent, and the results have
been so favorable that the battery equipments in many
of our stations are being increased. The efficiency of
batteries in lighting stations is comparatively high,
while the depreciation has been greatly reduced, and is

not now over five or six per cent, per annum. In most
systems, however, the full benefit of the storage batter-
ies is not realized, as the batteries are placed in the sta-

tion, and while the advantage of an approximately con-
stant load is obtained, yet the further advantage offered
in distribution is not secured. I will take this question
up later.

In New York, Brooklyn, Boston and Chicago a large
proportion of the direct current lighting stations are
situated where it is expensive to handle the coal and
ashes, and where the economy, due to condensation, is

not obtained. It is also the custom to use several sta-

tions instead of a single large station, and this increases
the cost of production both in operating expenses and
fixed charges. The question arises whether we have
reached a point where it will be .more economical to

consolidate the stations in the best possible location for
economical production of energy, and make use of the
means of distribution which have been developed in the
last few years to increase the radius at which energy can
be supplied.

As far as traction stations are concerned, their effi^

ciency and output would be increased by the use of bat-
teries, both because the machinery would be steadily
loaded and because the most efficient type of apparatus
could be used, as is the case in lighting stations. By the
consolidation of railroad properties that has taken place
in the last few years single corporations operate electric

lines over extended areas. It is the custom to build a
number of stations, each running a certain section of
the line, the idea being that the decreased cost of cop-
per and the decreased possibility of a shut-down would
more than compensate for the increased cost of opera-
tion and fixed charges. It is, again, important to con-
sider the question whether we have not reached the
point where a single station can be built in such a way
that there is little or no possibility of any accident
causing a suspension of the entire traffic of the system,
and where improved methods of distribution will de-
crease the amount of copper so that it will not exceed
that required by the present method of using a number
of generating stations.

If storage batteries are used, the two types of varia-
ble load belonging to lighting and power stations demand
different types of battery. For lighting stations a con-
siderable capacity Is required, while the momentary vari-

ations of power stations do not require any great ca-
pacity, but demand as great a maximum output as bat-
tery manufacturers can obtain.

In water power plants the conditions of economy are
different. The location of the plant is, of course, defi-

nitely fixed, and the advisability of obtaining a uniform
load, by means of batteries, depends upon the local con-
ditions. If the water power is limited and is less than
the demand, then it might be well to use batteries in or-

der to increase the amount of saleable power. Again, if

the development is expensive, it might be cheaper to

develop a smaller amount of power, pay for a smaller
amount of machinery and increase the output by
the addition of batteries. These are questions that
can only be decided by a knowledge of the local condi-
tions.

We may conclude that while the practice in large
lighting and traction systems is to multiply stations near
centers of consumption, yet the economy of a single
large station makes it important to consider whether it

is not possible to concentrate our power at some point
where the expenses will be a minimum and distribute by
some of the methods which have in the last few years
proved successful ^and economical. It is important to

make the station load steady, and this may be done for

continuous current lighting and traction plants by
means of storage batteries.

ELECTRICAL DISTRIBUTION.

The distribution of electrical energy to consumers as
distinguished from its transmission to long distances,

has been largely accomplished by the agency of contin-
uous currents, although alternating currents have played
an important part in incandescent lighting. As I have
stated a considerable proportion of current for lighting

is distributed at constant potential on the three-wire
system, or at constant current on arc light circuits, while
power for traction circuits is distributed at approxi-
mately constant potential at an average of say 550 volts.

I shall first consider the condition of affairs in a trac-

tion system in a large city, where a number of subur-
ban lines are operated. If direct distribution is at-

tempted from a single station, it will be found that when
the distance exceeds five or six miles a large amount of

copper must be employed to prevent both excessive loss

and excessive variation of potential on the lines. On
suburban lines it is the latter consideration that usually
determines the amount of copper used, and this is

especially true on lines where there is a considerable ex-

cursion traffic. Even in the city itself, the supplying of

sections at distances three or four miles from the station

may require so much copper that it would be less expen-
sive to operate separate stations. Several methods
other than the direct method may be employed to rem-
edy these difficulties. For outlying lines where the

traffic is mainly of the excursion order, being variable

both during the day and for different seasons, boosters

may be advantageously used. It is perhaps best from
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reasons of economy to run the boosting dynamos from
motors. These dynamos are series wound and are con-

nected to feeders of such resistance that the fall of

potential in the wire for a given current is compensated
for by the rise in voltage of the booster. There is a de-

creased cost of copper incidental to this system, due to

the fact that the drop is not limited by considerations of

regulation^the voltage at the end of the feeder being
constant—while the transmission is at an increased

potential. If the average station potential is 600 volts,

and it is boosted 300 volts, then the copper for a given

loss would be decreased in the ratio of 36 to Si. The
booster system has the advantage of the direct system
when the cost of the additional apparatus together with

the increased loss on the line, capitalized, is less than

the increased cost of the copper necessary to produce the

same result by the direct system. Whether the balance

is in favor of one or the other depends on the distance

and the variation of the load, and it is indifferent

whether the variation in the latter occurs often or not.

If any transforming device is employed to feed a dis-

tant section of the line it must be remembered that the

capacity of the device must be great enough to look out

FIGS. 26, 27 AND 28. FASHIONS IN ARC LAMPS AND
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for the maximum demand on this section. Suppose now
that we wish to feed some suburban line where the load
has considerable momentary fluctuations but where the

traffic is moderately constant during the year. In this

case the booster could be used with a storage battery at

the end of its feeder, the battery supplying the line.

The advantages of this combination are greater than
with the simple booster and in many cases they will

compensate for the interest and depreciation on the
battery and the loss in it. If the arrangement is prop-
erly made, the load on the booster and line wire will be
practically constant, thus decreasing the capacity of the

booster to that required for the average load, while less

copper will be required for a given loss. As to the lat-

ter point, suppose a given amount of power is to be dis-

tributed in 24 hours, say 200 amperes at 600 volts, if the

load is uniform, the loss will be proportional to 20o'-X24
hours. If it is all distributed in 12 hours, the loss will

be proportional t0 40o-Xi2 hours, or twice as much. So
in the case of the steady load the same power could be
transmitted with the same loss with half the copper. It

makes no difference whether the variation extends over
12 hours in 24 or it occurs every other minute, the re-

sult will be the same. It is apparent then that it is of

the utmost importance to keep the line steadily loaded,

as well as the station, and this points to the location of
the battery near the points of consumption and not in

the station. By this system—a booster with storage
batteries—it is possible, assuming the same loss, to

transmit power to a distance of 10 miles with approxi-
mately the same amount of copper that would be re-

quired for a five mile transmission on the direct system.
It would increase the economical radius of distribution

twice and the area of distribution four times. A single

station could economically supply lines within distances
up to 10 or 12 miles. If it is desired to still further in-

crease the radius of distribution, it is possible to do this

by employing some of the alternating current methods
that have come into use. I will discuss these methods
later, but at this point I may remark that the use of sta-

tionary and rotary transformers permits the energy to

be transmitted in the form of alternating currents, and
to be changed again into continuous currents of any re-

quired voltage. These rotary transformers supplied by
an alternating current which is transmitted from the
station at a high voltage, may be used to feed the line

directly or they may be used to supply storage batteries

which are connected to the line. In the latter case we
have the advantage of decreased size of apparatus, of

steady load on the station, and of a minimum cost of

copper on the line; which system it would be best to

employ would depend upon the distances and the char-
acter of the line and load.

Of the systems that I have proposed for city and sub-
urban distribution from a single station, three have been
successfully employed, namely, the booster system, the
booster system with batteries, and rotary transformers
operating directly on the line. When we consider the
advantages of a single station and a steady load, it seems
evident to me that many of the large traction systems
would do well to concentrate their stations into one and
to use the booster system with batteries for their outly-

ing lines, and if necessary use rotary transformers for

lines beyond the limit of ordinary suburban work. As
to the possiVjility of the complete shut down of such a
station, we have reached such a point in the construction
of machinery, both electric and mechanical, that with a
proper reserve, a careful system of duplex steam piping,

and with fireproof construction of the station, such a

possibility may be disregarded; while the batteries would
look out for any momentary interruption on the feeders.

CONTINUOUS CURRENT LOW VOLTAGE DISTRIBUTION.

Some of the most important stations supplying incan-
descent lamps are operated on the three-wire continu-
ous current system. In the last few years a considera-
ble advance has been made in the sale of power for

motors from these stations, and this has increased the
revenue and has given better average output. The ten-

dency in this country has been in the direction of using
storage batteries in such stations, andabroad practically
every continuous current station uses batteries. As in

the case of traction systems it has been the custom in

large cities to build a number of separate stations in-

stead of building a single plant and distributing from it.

The batteries have been placed in the stations them-
selves and no attempt has been made to decrease the
amount of copper used by employing a number of cen-
ters of distribution and giving the main feeders a steady
load. The same considerations that apply to stations

for traction work will also apply to stations used to sup-
ply lights and the same methods of distribution may be
used. It would unquestionably be more economical, in

many instances, to use single stations, to transmit power
from these stations tocenters of distribution, where bat-

teries may be located and to distribute from these cen-
ters on a three-wire system. A case in point is the sys-

tem used at -Budapest, where the energy is distributed

from the central station to rotary transformers at sub-
stations, these rotary transformers feeding batteries,

current being distributed from these batteries on a
three-wire system. The reports of the operation of this

station show that it is both economical and successful,

and it might well be copied by some of the companies
in this country. The gross receipts of some of the large

illuminating companies bear such a large proportion to

the company's stock that a comparatively small saving
in operation would mean a considerable increase in the
dividends, and there is no doubt in my mind that by
using one power station, with battery sub-stations for

distribution, that the operating expenses can be con-
siderably decreased.

ALTERNATING CURRENTS FOR LIGHTING.

Alternating currents have been employed for lighting

in this country, and they have been especially valuable
where a district is to be supplied in which the distances
are considerable as compared with a number of cus-
tomers. Ithas been almost the universal custom to sup-
ply small transformers for each consumer, and while
the average size of transformers is greater now than it

was a few years ago, yet they are comparatively small.

No power has been supplied from such stations, and al-

though alternating arc lamps are used to a limited ex-

tent, yet the number is not increasing, and in some
cases continuous current arc lamps have been substi-

tuted for the alternating. Under these conditions the

load on the station is even more variable than in the
case of a continuous current supply where motors may
be employed, and the constant loss due to a large num-
ber of small transformers used, places this system at a

disadvantage as compared with the continuous current
system. The great advantage it possesses lies in the

increased area of distribution rendered possible by the
high voltages that are used, together with the possibility

of locating the stations where power can be cheaply
made. Abroad in the last few years most of the new
stations that have been built use continuous currents,
although some years ago the greater proportion of them
were alternating current stations. It is also the custom
abroad to use sub-stations with large transformers for

distribution, thus doing away with a considerable part of

the constant loss due to the small transformers used
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here. It is not possible at the present time, without
greatly complicating the system, to obtain a steady load
on the station, and the only question that arises is the
value of sub-stations, and the possibility of using some
form of alternating current other than the single phase.

METHODS OF ELECTRICAL TRANSMISSION.

Coming to the question of transmission of electrical

energy as distinguished from the supply to customers
from distributing centers, there have been great ad-
vances made in the last few years, and these mainly
through the introduction of multiphase alternating cur-
rents. Single-phase alternating currents permit the
transmission of power to long distances and its distribu-

tion for lighting purposes. It is also possible to supply
power from such circuits to large motors working under
a steady load. It is not possible, however, to distribute

power economically for ordinary uses. As most long
distance transmission schemes contemplate the substi-

tution of electric motors for steam engines, and as their

success will, in many cases, depend upon the possibility

of such substitution, single-phase alternating currents
are not at present able to comply with the conditions
imposed by the desired service. The introduction of
multi-phase alternating systems, where two or more al-

ternating currents are employed, the currents differing
in phase, has completely changed the situation with re-

spect to long distance transmission. I shall consider
briefly the possibilities of such systems and their value
as compared with any direct current system.

CONTINUOUS CURRENT TRANSMISSION.

The first long-distance transmission plant was oper-
ated by the continuous current system, and even now
plants are being built in which continuous current of
high potential is used to transmit energy to distances
up to 15 miles. As compared with transmission by
means of alternating currents, we will find that the con-
tinuous current system possesses some advantages and
some disadvantages. If we consider the relative cost
of the copper in the line for a given amount oE power
transmitted and for a given maximum potential between
the conductors, we will find that the relative amounts
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for the continuous current and the different alternating
current systems, will be as follows:

Continuous current 100
Single-phase alternating 200
Two-phase "

200
Three-phase "

150
We see then that the continuous current has a marked

advantage over the alternating current systems as far

as the cost of copper is concerned. There are, how-
ever, certain practical disadvantages belonging to this

system. The high voltages necessary for long distance
transmission make it impossible to distribute the current
at the receiving end without first reducing the voltage.

With continuous current this can only be done by em-
ploying a rotary commutator of some kind. A plan
which has been practically and successfully used has
been to run a number of dynamos in series at the gen-
erating end of a line, while at the receiving end are a
number of motors, also arranged in series, which are
used to drive other generators to give the required type
of current and the desired voltage. It has not been
found possible to make either dynamos or motors of any
great output, as there are practical difficulties in run-
ning dynamos of high potential where the current taken
from them has a considerable value. M. Thury, has
installed a number of continuous current transmission
plants that have apparently given excellent results. At
Biberist. a transmission of 15 miles is employed. At
Brescia, 700 horse power is transmitted over 12 miles
at a maximum of 15,000 volts. M. Thury states that

generators for 45 amperes can be constructed up to

3,000 volts, and he thinks that 4,000 could be success-
fully used. These machines, however, are small when
compared with the 5,000 horse power dynamos in use at

Niagara, for instance, and where the transmission is a
large one the great number of machines necessary
would be a serious objection to this type of transmis-
sion. It will be seen that the greatest possibility of
trouble, in such a transmission, lies at the ends of the
line, in the generating and receiving apparatus.' It is

necessary, no matter what our voltage is, that both the
dynamos and motors shall be directly subjected to it,

and this with commutated machines will always be a
source of danger. If we are to do any considerable
amount of lighting from such a station, our energy for

this purpose undergoes three transformations before it

reaches the lamps, and the efficiency would not be so
high as in a corresponding alternating current system.
It would hardly be possible to supply motors for ordi-

nary work at the high voltages used for transmission, and
the current for them would have to be transformed in

the same manner as the current for the lamps. It

must be recognized, however, that this system has been
successfully used and has given excellent results in a
few cases of transmission. Its great advantage lies in

the decreased amount of copper as compared with the

alternating systems, and in the absence of induction
effects, which are a drawback to alternating current
transmission.

TRANSMISSION BY ALTERNATING CURRENTS.

A large proportion of the transmission plants that

have been installed in the last few years ha\'e been of

the alternating current type. These have, as a rule,

given satisfactory results, and the installations that are
now being erected or planned are almost exclusively on

\_Coniimted on fia§-c JyO.I
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Morgan Electric Coal Mining Machine.
The Morgan Machine company's new electric coal

mining machine, which was described and illustrated in

the Western Electrician of August 29th. has now
been thoroughly tested in the lower vein of the No. S

mine of the Brazil Block Coal company, Brazil, Ind.,

and it is reported that it has proved to be all that the in-

ventor claimed for it. The guide cutter, a device com-

mon to all other machines of this type, has been done

away with entirely. It has been proven after careful

tests both with and without the guide cutter, so it is

claimed, that it is an unnecessary complication which

FIGS. 35 AND 36. FASHIONS IN ARC LAMPS AND SUPPORTS.

consumes power and often gets the machine into trouble

by jamming in the coal. This conclusion was reached

after the machine had made over 300 cuts in hard min-

ing without a guide cutter of any description. The ma-

chine is now running regularly at the Brazil mine and

machines of two other well known makes are also in

operation at this mine, which affords a good opportunity

for comparison. The accompanying illustration is from

a flashlight photograph taken in the mine.

Another Industry at Niagara Falls.

The Niagara Electro-chemical company is about to

start the magnificent new plant which it recently erected

on the lands of the Niagara Falls Power company at Ni-

agara Falls. A portion of the equipment of this new

factory has been tested and found to work with satisfac-

tion. The buildings of this plant are of brick, and al-

together they form one of the finest plants yet erected on

the Power company's lands. The Niagara .
Electro-

chemical company was incorporated last year with a cap-

ital of Sioo,ooQ. its object being to manufacture sodium

from caustic soda, and peroxide of sodium from sodium

under the Castner electrolytic process and patents.

Those who are principally interested in the Niagara com-

pany are the Aluminum company, limited, London and

Oldbury,England; the Deutsche GoldundSilber Scheide-

anstalt, vorm. Roessler, Frankfurt, and the Roessler &
Hasslacher Chemical company of New York. The di-

rectors of the company are J-ranz Roessler, Hamilton

Young Castner, Jacob Hasslacher and William A. Ha-

mann. The company is officered as follows: President,

Franz Roessler; vice-president, Hamilton Young Castner;

secretary and manager, Jacob Hasslacher. While the

main office of the company is in New York city, it has an

ANOTHER INDUSTRY AT NI.AGARA FALLS.—PLANT OF THE

NIAGARA ELECTRO-CHEMICAL COMPANY.

office in the works at the Falls, which is in charge of W.

B. Reilly. The manager of the Niagara factory is

George F. Brindley, who was formerly with the Alumi-

num company, limited, of Oldbury. Mr. Brindley has

had much experience in his field and is well pleased with

the Niagara plant. The company's site at the Falls ad-

joins that of the Acetylene Light, Heat & Power com-

pany on the west. Current to the amount of 500 horse

power is supplied by the Niagara Falls Power company

from its central station.

Code for Official Vocabulary.
Following is a translation of a circular to the chambers

of commerce, code-makers, etc., concerning the second

edition of the Official Vocabulary, dated Berne, Switzer-

land, September ist, and signed by the International

Bureau of Telegraph Administrations, just received by

the Postal Telegraph-Cable Company:

The International Telegraph Conference, which met at

Budapest from June 16 to July 22, 1896, has amended
Article VIII. of the regulations, referring to precon-

certed language and the Official Vocabulary, as follows:

1. Preconcerted language is that which is composed
of words having each an intrinsic sense, but not forming
intelligible phrases in one or several of the languages au-

thorized for telegraph correspondence in plain language.
2. Words in preconcerted language cannot be of a

greater length than 10 characters according to the Morse
alphabet. They must be taken from one or several of

the following languages: German. English, Spanish,
French, Dutch. Italian, Portuguese and Latin.

3. Proper names cannot figure in telegrams drawn up
wholly or partly in preconcerted language, unless they

are used with their meaning in plain language. How-

any attention to typographic, telegraphic or phonetic
similarity between words. Words will consequently be
found which will differ by only one letter and the tele-

graphic difference of which may be very wide.
It is to be foreseen that this new vocabulary will

sooner or later become compulsory for both the Euro-
pean and extra-European telegraph services.

The International Bureau, with the intention of doing
as little injury as possible to owners of existing private
codes, thinks it necessary to introduce, as far as cir-

cumstances will permit, all the words of these codes,
provided that they are true and unmutilated words
taken from the eight languages admitted and that they
do not contain less than five or more than 10 letters.

In order to attain this purpose, it will be necessary
for the International Bureau to obtain possession of

codes which the maker or owner wishes to remain valid

after the definite adoption of the Official Vocabulary.
The International Bureau, therefore, begs the cham-

bers of commerce, compilers of codes and all persons
desiring to see words from certain codes reproduced in

the second edition of the Official Vocabulary, to send a

copy of them to the address below, before the end of

the current year.

It is understood that codes should be forwarded free

MORGAN ELECTRIC COAL MINING MACHINE.

The substitution of electricity for gas in the city hall

at Holyoke is under consideration.

ever, proper names which figure in the Official Vocabu-
lary may be admitted with a preconcerted meaning.

4. The original sending office can demand the pro-

duction of the sender's code, in order to verify if the

rules set down in the three preceding paragraphs have

been duly observed.

5. From a date to be fixed by a future conference, all

the words used in private telegrams written in precon-

certed language will be extracted from the Official Vo-

cabulary duly enlarged and compiled by the Interna-

tional Bureau of Telegraph Administrations.

As a result of this article, the International Bureau

of Telegraph Administrations is entrusted to prepare and

publish, duly enlarged, a new edition of the Official ^'o-

cabulary.

In the debate on the subject which preceded the de-

cisions of the assembly, the opinion on the character of

this second edition was clearly demonstrated. The nec-

essary provisions which were made are the following:

The second edition must contain a great many more
words than the first, in order to supply the needs of

commerce. It must, in all respects, have the character

of a vocabulary, pure and simple, namely, a dictionary

of words from the eight languages admitted, from which

code-makers may choose those which will best suit their

purpose. The question is, therefore, to avoid choosing

words or any particular combination which may lead

the purchaser of this second edition to confound it with

a code. Moreover, it will no longer be necessary to pay

and that the use of the words figuring therein cannot be
prosecuted as an infringement of author's right.

Chicago Electrical Association,
The Chicago Electrical association held its first meet-

ing for this fall at 1737 Monadnock building, Friday even-
ing, October 2d. The paper of the evening was on
"Modern Views of Electricity," by F. J. Dommerque,
chief draftsman of the Chicago Telephone company,
and was a clear and masterly presentation of the recent
theories as to the relation of electricity to other physical
forces.

The next meeting will be held on Friday evening, Oc-
tober i6th, when Albert Scheible will present a paper
entitled "Patents as Investments." Other papers to be
presented during the year include the following:
November 6th, "The Metric System in Electrical In-

dustries." by F. S. Hickok of the Western Electric com-
pany. November 20th, "Daily Problems in Long-dis-
tance Telephony," by E. L. Andrews of the American
Telephone & Telegraph company. December 4th. 'Notes
on the Modern Ground Return System," by G. W. Knox
of the Chicago City Railway company. December iSth,
"Decorative Lighting." by E. J. Jenness of the Western
Electric company. January 15th. "Conventional Dia-
grams of Electrical Apparatus." by D. W. C. Tanner.
with Barton & Brown. January 29th. "New Uses for
Electricity in Architecture," by Charles G- Armstrong.
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To THOSE who have been engaged in electric lighting

since the introduction of the arc lamp in general com-

mercial use. the pictures presented elsewhere in this is-

sue illustrating the numerous designs and methods of

suspending lamps, that have been in vogue at different

periods and in different places, will be interesting re-

minders of the development of the art, and to the fra-

ternity generally these illustrations will be a pictorial

history. The general criticism is made that these de-

signs are more numerous than novel. Comparatively

little original work seems to have been done in this field,

it must be admitted, and the pioneer lamps, while much

more cumbersome than tnosc now in use, are not so far

removed as to excite wonder among the present day

workers. There is room for advancement, and there is

really a demand for improvement in this department.

It is encouraging to know that several American design-

ers have taken up the subject and ha\'e already accom-

plished results that are satisfactory. An example of

what is being done in Chicago is presented as a contrast

to the methods enumerated by our French contempor-

ary, and we feel that the comparison will be gratifying

to Americans.

vations in this line, even prescribing the character of

dress to be worn by the conductors, with a view of se-

curing a neatly dressed lot of men. We have no doubt

that similar regulations might be adopted in other cities

with good results.

As MIGHT have been expected, the socialistic proposi-

tion which was submitted to the people of Mount Pleas-

ant, Iowa, last week, to determine whether a city electric

lighting plant should be established in opposition to the

existing enterprise, was rejected. A dispatch from that

place conveys the welcome intellige.:ce that on Septem-

ber 28th "by a decisive vote at a special election the

proposition to erect a municipal lighting system was de-

feated. The result means a five years' contract with the

^present private company, whose favorable proposition

for city lighting was satisfactory to the taxpayers." The
conditions under which it was proposed to establish the

plant were fully explained last week. There are other

places in which public-spirited taxpayers, encouraged by

the success of this movement, may follow the example of

the Mount Pleasant business men and put a stop to this

unwarranted diverson of public funds to such purposes.

Many unique features have been introduced in the

presidential campaign this year, not the least of which

have been those in which electricity plays a part. Prob-

ably the most sensational undertaking of the list is that

planned by the electrical division of the Chicago Business

Men's Sound Money association as its principal feature

in the Chicago Day parade. The plans provide for the

construction of several immense transmitters, suspended

above the roadway at the most prominent points along

the line of march of the sound money men's parade,

and connected with the long-distance telephone company's

system, so that the cheering and shouts of the multitudes

in Chicago's streets, the salutations of the men marching

in the parade and the music of the bands may all be

telephonically transmitted to the principal cities of the

East and to the candidates at their homes in Ohio and

New Jersey. The telephone company readily accepted

the task and together with the representatives of the as-

sociation completed arrangements for the event. It was

planned to supplement this telephonic service by telauto-

graphic illustrations made by an artist on the reviewing

stand. Since the suggestions were first made the pro-

ject has attracted considerable attention. It was believed

that it would be the most attractive feature of the de-

monstration.

It is an encouraging indication of the progress that is

being made in the operation and management of street

railway enterprises to note that the subjects discussed

at meetings of associations of street railway managers

have a practical bearing upon the conditions that con-

front the members in everyday practice. Among the

many excellent papers read at the Binghamton meeting

of the New York State Street Railway association last

month was one by James B. Cahoon on "Daily Inspec-

tion and Care of Car Equipments," in which the writer

urges the importance of systematic work in this depart-

ment from an economical point. There are many rea-

sons why a company should have a well organized and

thoroughly efficient inspection department, as Mr. Ca-

hoon points out, in order that the rolling stock may not

be permitted to run down and "go to pieces," thus en-

tailing large expense in replacing complete equipments.

There is another point, however, that should not be

overlooked, and that is popular approval. A company
that keeps its lines and tracks and rolling stock in first

class shape will win public favor. On the other hand,

if the cars are not kept clean, and if the patrons of the

road are subjected to delays and other inconveniences

because of breakdowns, etc.. the people will lose confi-

dence in the management and cease to patronize the

cars. Commenting on the paper at Binghamton one

member said: "I think there are some objections to

the motormen or conductors making any special inspec-

tion. It soils the clothing in a short time, and when
required to do this work the men will wear a poorer

class of clothing, and as a result you will have an ill-

dressed lot of men. Then, again, it is unpleasant for

.the passenger to have a conductor with dirty hands to

collect fares, as will surely be the case if the conductor

must clean his car at the end of the trip." The excep-

tion is well taken and the point raised is worthy of con-

sideration. Street railway companies, especially in

cities where there is competition, realize the necessity

of appealing to the public in this way. In Chicago the

City Railway company recently introduced many inno-

At the International Telegraph Conference pievious

to that held at Budapest last July, it was decided that

the International Bureau of Telegraph Administrations,

which represents and controls the telegraph properties

of all European nations, should prepare a vocabulary of

words to be taken from one or several languages, which

would form a basis of all codes or ciphers and com-

pose what is termed a "preconcerted language." The
vocabulary was published, and the public was given

three years in which to change existing codes to conform

with the words contained in the official vocabulary, and

notified that after a certain date the vocabulary would

be made effective, and any telegram or cablegram con-

taining cipher words not in the vocabulary would be

charged for at an arbitrary rate different from the rate

agreed upon for vocabulary words; the object being to

insist upon some degree of uniformity and regularity in

the use and make-up of cable codes, there being so many
kinds and of such complex and peculiar combinations of

letters and figures that it made the work of telegraphing

very difficult and very expensive to the governments.

It was found, however, that the vocabulary which was

published, while it contained many thousands of words,

was not sufficiently adequate or comprehensive for

general purposes, and at the last International Confer-

ence, which was in session at Budapest from June i6th

to July 22d, the previous rule of the conference was

amended. A translation of the circular issued by the

International Bureau, dated Berne, September ist, con-

cerning the second edition of the official vocabulary to

be issued, is presented on another page. It is of great

interest to everyone who uses a code, especially to those

who have expensive special codes of their own which

may not be made up of words selected by the Interna-

tional Bureau, but which may be made a part of the ,

vocabulary and reproduced in the second edition, pro-

vided a copy is sent to the International Bureau as

directed.

New York is gradually coming around to the use of

the trolley. Very little advancement has been actually

made in the metropolis, it is true, but permission has

been granted by the State Board of Railroad commis-

sioners for an extension of the Third avenue system

along the Kingsbridge road and the use of the overhead

trolley system on that line. Property owners along the

route were almost unanimously in favor of the project,

which shows a decided change in public sentiment.

When the first trolley line on Manhattan Island was

constructed in One Hundred and Thirty-fifth street, it

was found necessary to rush the work through during

the night and at a time when injunctions could not be

secured against the company. Property owners along

that route were opposed to the innovation, the company
finding it almost impossible to secure a single consent to

the proposed change. The present attitude toward the

trolley shows marked advancement, and just as soon as

the advantages of the overhead system are demon-

strated by the Kingsbridge line the people of other

suburban districts will clamor for the same accommoda-

tions, the sentiment in favor of the trolley will spread,

and the electric car will penetrate the heart of the city

before many months. This has been the experience of

other cities, and New York will not prove an exception.

The people are clamoring for improved transportation

facilities; they have been deprived of the advantages of

the trolley roads too long—they do not fully realize how
far behind the times their present system is; but they

will soon be educated, and then the trolley will advance

into the very heart of the city.

A note of warning or caution will not be out of place

here. A great responsibility rests upon the Third

Avenue management. . Upon the faithful performance

of its duty toward the public will largely depend the

future of the trolley in New York. If the Kingsbridge

road is operated carefully, if good service is given and

the motormen are properly instructed in the manage-

ment and control of the trolley cars, if care is taken to

avoid a repetition of the terrible record of the street

railway companies in Brooklyn, the overhead electric

trolley system should be introduced in every part of

New York city within the next couple of years. There

is absolutely no reason why this should not be accom-

plished.
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Electrical Features of the Chicago Sound
Money Demonstration.

Several meetings have been held by the Chicago rep-

resentatives of the electrical industry interested in the

sound money movement to perfect plans for participa-

tion in the Chicago Day parade. It was determined to

abandon the idea of preparing a float for the occasion, as

it was the general belief that in the time at the commit-

tees disposal it would be impossible to design and con-

struct one that would fairly represent the industry in a

day parade. It was believed that it would be much bet-

ter to concentrate the committee's energy on other fea-

tures under consideration. One of these was the proposi-

tion to put up immense telephone transmitters over the

roadway at several points along the line of the parade

and connect them with the circuits of the Long-distance

Telephone company, thus enabling Major McKinley and

Mr. Hobart and the sound money men of the East to

participate in the Chicago demonstration. The telephone

company readily assented, and through its co-operation

connection was made with every point on the long-distance

lines between Chicago and New York and Boston. Special

arrangements were made at Canton, and it was arranged

so that the sound money men throughout the East would

be enabled to listen by telephone to the cheers and

shouts of the Chicago business men who participated in

the parade and the multitudes who gathered at these

points to witness it.

Another feature proposed was to establish a telauto-

graph service between the reviewing stands and various

points in the East. It was arranged that an artist at

the reviewing stand in Chicago should make free-hand

sketches of the floats and other features of interest as

they passed in review, and that the pictures should be

electrically transmitted to distant points to supplement

the telephone service.

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Elec-

trician.)

A resolution has been offered in the Minneapolis city

council granting a franchise to the American Telephone

& Telegraph company for telephone wires and subways.

The ordinance as submitted does not provide for any

tax, license or compensation, and there is likely to be

considerable opposition to its passage. This company

proposes long-distance connection with Chicago and the

East within one year.

The Minnesota board of equalization has been passing

on the assessment of telephone companies. The North-

western Telephone Exchange company representative

assured the board that the company was quite poverty

stricken and had not declared a dividend in five years.

Some members of the board were surprised at this and

raised the question of the Minneapolis system which

was sold some 15 years ago for $400,000 and then repur-

chased later and stocked up for five times that amount.

They could not understand what had made such a

shrinkage of values since that time.

The entrance of the Cedar Valley Telephone com-

pany in Iowa Falls, Iowa, will precipitate a telephone

war, the company's rate being lower than the one in

force at present. The company will not push further

west this season, but will connect with the Martin sys-

tem there, which will be extended to that point from

Williams.

The Rocky Mountain Bell Telephone company is just

completing a fireproof e.xchange building at Butte,

Mont., which will cost Si8,ooo.

The Northwestern Telephone Exchange company is

rushing work on its line from Winona, Minn., to Roch-

ester, Minn. This company has just raised its rates in

Winona to new subscribers from 5i for business houses

and 7=^ cents for residences, which were put in effect

when the Independent Winona Telephone company be-

gan business, to 52,50 for business houses and Si. 50 for

residences, the same as the independent company's

rates.

Telephone connection has been established between

Great Falls, Mont., Monarch and Neihart.

A new telephone exchange will be put in at Richland

Center, Wis., soon and connection made with Grant

and Crawford counties.

The Western Electric Telephone company's wires

have reached Luverne, Minn. The line will be ex-

tended north to Pipestone, Minn., and thence to points

north and east.

The city of Sheboygan, Wis., has decided to contest

the rightsof the Wisconsin Telephone company, and it

is probable that the fight will be carried to the bitter

end?

American Electro-therapeutic Associa-
tion.

[Speciai correspondence of the Western Electrician.]

Boston, Mass., October 2.—The use of electricity in

the treatment of disease has been discussed at length in

this city this week by some of the best known practi-

tioners in the country. The American Electro-thera-

peutic association has been holding a three days" session,

beginning with Tuesday last, in Allston hall, it being

the sixth annual meeting of the association. At the ses-

sion Tuesday morning, Robert Newman, president of the

association, made his annual address, taking for his

subject, "The Want of College Instruction in Electro-

therapeutics." At the afternoon session on Tuesday. Dr.

F. Schavoir of Stamford, Conn. , read a paper on

"Electricity in Chronic Non-suppurative Affections of

the Uterine Appendages," and this was followed by a

paper by Dr. G. Benton Massey of Philadelphia, enti-

tled, "What Can be Done by the Use of Electricity to

Avoid Surgical Operations in Women's Diseases.' A
paper by John J. Cabot, electrical engineer of Cincin-

nati, 0., was read by the secretary, Dr. Emil Henel. It

was entitled, "Accidents and Risks in Using Electricity

Generated at Central Stations and Transmitted Over Un-
derground and Overhead Wires to Operators in Electro-

therapy." Dr. Henel also read a paper on "An Electro-

magnetic Circuit Breaker." In the evening an audience

of 100 assembled to hear two lectures, one by Prof. Will-

iam L. Puffer of the Institute of Technology, on "The
Electrical Principles Generally Used in Medical Treat-

ment," and the other by Prof. A. E. Dolbear of Tufts

college, on "The Relation of Physics to Physiology."

One of the best papers at Wednesday's session was that

presented by Dr. Josephine G. Davis of New York, on

"The Role of Electricity in the Treatment of Uric Acid

Diathesis." Other papers read during the day were as

follows: "Electro-therapy in the Treatment of the

Nervous," by Dr. W. S. Watson of FishkiU-on-Hudson,

N. Y.; "The Use of the Static Cage," by Dr. Francis

B. Bishop of Washington, D. C; "The Treatment of

Strictures by Electrolysis Versus Any Other Treatment."

by Dr. F. H. Wallace of Boston; "The Newman
Method of Urethral Electrolysis," by Dr. Francis B.

Bishop; "The Motor-dynamo Adapted to Electro-thera-

peutic Work," by Dr. W.
J.

Herdman, Ann Arbor,

Mich.; "A Summary of the Ultimate Results in 86

Febroid Tumors Treated by the Apostoli Method," by

Dr. G. Betton Massey of Philadelphia; "The Physics of

the Production of the X-rays," by Prof. Edwin Houston

and A. E. Kennelly of Philadelphia.

At the business meeting Wednesday evening the

following officers were elected: President, Dr. William

T. Bishop, Harrisbuig, Pa.; first vice-president. Dr.

Emil Henel, New York; second vice-president. Dr.

Francis B. Bishop. Washington; treasurer. Dr. R.
J.

Nunn, Savannah, Ga. ; secretary. Dr. Max Einhorn.

New York; executive council, Dr. Robert Newman of

New York, Dr. G. Betton Massey of Philadelphia, Dr.

F. Schavoir of Stamford, Conn., Dr. Emil Henel of

New York.

Thursday morning the annual meeting closed with a

demonstration of the X-rays and with a paper by Dr.

Herdman on "The Application of Electricity to Sur-

gery." In the afternoon the members visited the

Thomson-Houston works at Lynn.

Use of Old Rails as Underground Con-
ductors.'

BvF. O. RUSLING.

While the writer was the superintendent of the Buffalo

Railway company, serious indications of electrolysis

of the pipes within. a half mile of the power house made
it necessary to call in expert advice to put a stop to the

trouble. A careful and thorough electrical survey was

made of the entire district. This was a long and diffi-

cult matter, since there were three systems of natural

gas pipes, two of illuminating gas, one of water and two

conduit systems.

Although the pipes were already connected to the

negative bus-bar by large copper cables, it was found

that these were entirely inadequate and that there were

two points where the pipes at heavy load were three to

five volts positive to the adjacent rails. One of these

points was 1.500 feet north and the other 1,800 feet east

of the power house.

The expert calculated that until extensive changes

could be made in rail returns, the former point would

deliver about 1,000 amperes and the latter about 3.000.

To bring this current to the dynamos with but five volts

loss would need over SS.ooo v;orth of copper. While

hesitating over this large expenditure, it occurred to us

that there were about 300 tons of old tram rails on hand

that might be used for the purpose. These were flat,

center bearing rails, originally weighing 56 pounds to

I Read before the New York State Street Railway associa-

tion at Binehamton. N. Y., September 8. 1896.

the yard, but worn down to 50 pounds or less. They
were high in carbon, hard and brittle.

The best scrap price obtainable was $S per ton, de-
livered. Our e.vpert carefully tested their conductivity
with 1. 000 to 1,500 amperes, using an instrument read-
ing to one-thousandth of a volt in order to secure accu-
racy. As the showing was satisfactory, he persuaded
us to let him try the rails on the 1,500-feet length,
which would require four rails in parallel to give the de-
sired results.

As he guaranteed to bond them so as to make a con-
tinuous conductor, he was allowed to go ahead. A
trench was dug between curb and sidewalk and a con-
tinuous trough of rough lumber put into it.

The rails were bolted together in pairs, back to back,
and arranged so that the end of one rail was at the cen-
ter of its mate. The bonding was effected by scraping
contact spots with a file near the end of each rail and
amalgamating them with the Edison solid alloy. A steel

washer one-fourth inch thick, 1} inches inside diameter
and four inch outside, was dipped into hot insulating
compound and placed against one rail so as to inclose
the contact spot. The hole in the washer was then
filled with the Edison-Brown plastic alloy, inclosing an
amalgamated steel spiral spring. The upper rail was
then bolted on and the completed conductor lowered to

the bottom of the trough, resting on one edge so that
gravity would maintain the contacts. It will be evident
that with this arrangement two of the bonds on any one
rail would have to give way before the circuit could be
broken: each bond was made sufficient to transmit 1,500
amperes. When the second set of rails was lowered
into place the trough was filled with a hot insulating
compound and a cover nailed down. This compound
was cheaper and better than asphaltum; it remains vis-

cous, even in cold weather, and has high insulating
qualities. It is a product of petroleum and distillation,

much lighter than asphaltum and costing about S25 a
ton.

This four-rail conduit was connected up and carried
at heavy load 1,100 amperes 1,500 feet with a loss of
but four volts. This result was so surprising that our
expert suspected his instruments were wrong and sent
them back to the Weston laboratory for recalibration;
they were returned and they proved that the measure-
ments were correct. To appreciate the magnificent
performance of these old rails and their bonds, I need
only say that to give the same result it would require

3.55 square inches of copper, and 1,500 feet of this

would weigh 20,532 pounds and cost at 12 cents per
pound 52,462.83 Our four-rail lengths weighed 50 tons

and cost as scrap but 5400. The resistance of steel as
compared with copper is usually considered to be be-
tween seven to one and nine to one, but this, including
50 bonds in each length, was about 5.63 to one. The
tests proved that the plastic bonds actually did make an
"electrically continuous rail" and after a year's service
they are still maintaining their conductivity. This is

more than can be said of any copper bond ever used. It

will be noted that steel like this even at Sjo per ton
would be cheaper than copper as a conductor.
Our expert was then told to go ahead with the 14-rail

conduit. As the steel was so hard and brittle, a great
deal of time was required to file the contact spots and
to bore holes for the bolts to hold them together, so
another method was adopted. In the power house is an
air compressor for cleaning out armatures and removing
dust from the boiler house walls. An iron pipe was
connected from the air reservoir to the yard and a single
layer of rails, bottom up, was put on each wagon. Each
load was carried into the yard and the contact spots were
rapidly cleaned with a reciprocating pneumatic tool

borrowed from a boiler shop.
To avoid drilling the rails pieces of three-quarter inch

iron about 24 inches by eight inches were placed in the
trough every 15 feet. These were bored at the ends for
a pair of countersunk three-quarter inch bolts and had
four contact spots cleaned with an emery wheel. On
these were laid the plastic bonds and four rails side by
side with base down.
The spaces between the treads were just right for a

second layer of three rails bottom side up; then an-
other set of bonds and an iron plate one-fourth inch
thick, 20 inches by 8 inches; on these more bonds,
other layers of four and three rails and finally a ^4 inch
by 24 inches by S inch top, bolting all layers together.
The sides of the trough were but one-half inch from the
rails between clamps, so as to save wasting insulating
compound, with wider spaces to accommodate the
clamps- Rail joints were broken as before.

This construction allowed very rapid and satisfactory
work compared with the first. The performance was
also satisfactory, as the 14 rails transmitted 3. 250
amperes i.Soo feet with but four volts drop. An insu-
lated pilot wire was put down with this conduit and per-
manently connected with avoltmeter in the power house.
The rails used in this conduit weighed about 210 tons,

which at SS would amount to Si, 680.

It would require 12. 48 square inches of copper to

equal the 70 square inches of steel. This copper, fig-

ured at 1,000 feet by one square inch, weighing 3,854.2
pounds, would weigh 86,580 pounds and at 12 cents per
pound would cost 510,389. The total cost of the r?ils

and bonds for both conduits was about S3. 322, as against
512,852 for equivalent copper. The labor to install the
copper would of course be less, but on the other hand
we had the rails in stock and the only actual outlay was
for labor, bonds, lumber, bolts and insulating material.
I have not the details of these now at hand; my recollec-

tion is that the total expenditure did not exceed $2,500
and that we thus secured results which would otherwise
have cost nearly $15,000.
From my experience with copper bonds I should not

advise the use of buried rails for conduits if copper is
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used for connections. Even when new it is impossible

to get the full conductivity of the rail, and the contacts

get worse and wore as time passes.

The copper when covered with the damp earth will

oxidize at a rate determined by the composition of the

soil and the amount o£ current transmitted.

But following the lines indicated on our second rail

conduit, any road with a lot of old rails on hand can cut

down its transmission losses at a slight cost. This sub-

ject is well worth careful consideration on the part of

railway managers.

Present Status of the Distribution and
Transmission of Electrical Energy.

\Contiyiucd from Page //S.]

an alternating current basis. The great advantage of

this system lies in the fact that it is possible to change
the voltage of the current without the use of rotating

apparatus, and at once economically and safely. Low
voltage dynamos may be used, the voltage may be in-

creased in any desired ratio by stationary transformers,

the energy may be transmitted at an increased voltage

and at the receiving end the voltage may again be re-

duced by transformers. If we compare this method
with the continuous current system, we will see that to

obtain an alternating current of the required pressure at

the receiving end of the line, we would use the same
number of transformations required by the continuous
current system. We have the great advantage, how-
ever, that our changes in voltage have been obtained by
the agency of stationary apparatus, which is much
cheaper, is more efficient and is safer than that required

in the continuous current system. It is possible to in-

crease the voltage by means of transformers to almost
any value with perfect safety and with an efficiency as

high as 98 per cent, or 99 per cent. If then our alter-

nating current, when it has been reduced at the receiv-

ing end. is as valuable for distribution as the current ob-

tained by the direct current system, there will be no
doubt that alternating transmission has great advantages
over continuous currents.

I have spoken of the relative amounts of copper re-

quired by the single-phase, two-phase and three-phase

alternating currents. I do not think it necessary to ex-

plain minutely the difierence between these systems, as

they are well understood. In a single-phase system a

single alternating current is used. In a two-phase sys-

tem two alternating currents, whose phases differ by 90
degrees, are employed, while in the three-phase system,

there are three currents differing in phases by 60 degrees.

I shall consider the characteristics of these three sys-

tems, as there has been much discussion, especially as to

the relative value of the last two of them for transmis-

sion work I shall not discuss the various modifications

of the systems, but shall confine myself to general con-
siderations. There is no single-phase motor in success-

ful commercial operation that does not require to be
started from rest by some outside means. This prevents
a single-phase current from being used at the present
time for power distribution; and as, in most transmis-

sion, the distribution of power is an important item,

single-phase currents are not suitable for this purpose.
In a two-phase system the currents are usually carried
on separate pairs of wires, while in the three-phase sys-

tem, three wires are generally used, a common return

being unnecessary as the sum of the currents is zero,

unless the circuits are unbalanced. In distributing on
the three-phase system, a fourth wire can be employed,
as it gives an advantage in the amount of copper used.

In all these alternating systems the great diSiculty lies

in the fact that the inductance of the circuit causes the

current to lag behind the electromotive force. This
decreases the amount of energy transmitted by a given
current at a given voltage; it causes a drop in the volt-

age of the line, and it increases the armature reaction of

the dynamo for a given current. The total inductance
of the circuit is made up of the inductance of the trans-

formers, of the dynamos, of the receiving apparatus and
of the line. In the case of transmission to very long
distances the line inductance is a large proportion of the
total, while the inductaoceof the receiving apparatusde-
pends upon whether lights or motors are to be supplied
and upon the construction of the latter. When the dif-

ferent wires of the multiphase system are fed from wind-
ings on the same dynamo armature, then the drop in

voltage due to any excess of load on one of these circuits

cannot be compensated for on the dynamo itself. If the
amount of current and the lag of the current is the same
for all of the circuits of the system, then it is easy by a
compound winding of the dynamo, or by changing the
current in the field winding, if there is no compounding,
to keep the voltage constant at either the sending or re-

ceiving end. When the load on the difterent wires of

the system is not the same, however, it is, as I have
stated, impossible to keep all of the circuits at the proper
voltage. Where a Iwo-phase transmission with separate
circuits is used, then if the separate circuits are wound
on different armatures, each can be regulated to give a

constant voltage at the receiving end. This is the case,

for instance, in the large dynamos built by the Westing-
house company for use at the World's Fair in Chicago.
The difficulty due to the uneven loading of the circuits is

especially marked in the case of the three-phase system,
and it is one of the principal objections that have been
urged against the employment of this system for distribu-
tion. Jt should be pointed out, too. that it is not enough
to balance the quantities of current for the three branches
of the system, but the character of the current must also
be considered. A non-inductive load on one wire, with
an inductive load of equal value on the others would
cause an unbalancing just as if the currents differed in

amount. In most of the transmission plants that are
being operated and that are proposed it is required (o

run both lamps and motors from the same circuits, and
while a slight variation of potential on the motors would
not cause any particular trouble, yet the successful oper-
ation of the lamps requires a practically constant voltage.

I think, however, and the same grounds have been
taken by others, that in any practical transmission of
considerable size, it is possible to so balance the loads
that this difficulty will not exist to an extent to cause
any serious trouble. When the distributing part of the
lines is reached it is usually the custom when a three-

phase transmission is used to employ four instead of
three wires. As for line inductance in the two-phase
and three-phase systems, there is no question that the
latter has an advantage in this respect. By suitable ar-

rangement of circuits the line inductance can be brought
to a minimum, and this is of the utmost importance in

long-distance transmission. I will not take into account
the supposed increased efficiency of three-phase motors
and dynamos as against two-phase apparatus, as there is

a question as to whether a superiority exists, but simply
considering the decreased amount of copper required and
the decreased inductance of the line, there is no ques-
tion, in my mind, that for transmission, the three-phase
system is superior to the two-phase. It is well known,
of course, that the inductance of the circuit can be in

some measure compensated for by the use of condensers
or over-excited synchronous motors. The firstof these
remedies is, however, a very uncertain quantity commer-
cially, while the second should be used as much as possible,

that is, as many synchronous motorsshould be connected
as is practicable. The best remedy, as things stand at pres-
ent, lies in the careful construction of the line and the
apparatus, so that the effects, although they exist, can
be reduced to a minimum.

It has been shown by Mr. Scott and others that it is

possible to transform a two-phase into a three-phase
current, to transmit it and to transform it back again to

a two-phase current. This will allow us. if we wish, to

use two-phase dynamos for generating the current,
to transmit with the advantage incidental to the use of

three-phases, and at our reducing end to use two-phase
circuits for transmission. This has some advantages as
far as balancing the voltage on the circuits go, and it

has been proposed in the case of several plants whose
installation is being considered.

Looking broadly at the value of alternating transmis-
sion as against continuous current transmission, we
have a gain in the simplicity and safety in the transmis-
sion, and at the distributing end the use of multi-phase
currents enables us to supply both lamps and power
with an economy and success comparable to that of the
continuous current system. If it is necessary to use
continuous currents for certain types of distribution at

the receiving end, they can be obtained by the use of
rotary transformers, by which the alternating current
is transformed into a continuous current. These ma-
chines have approximately the efficiency of correspond-
ing continuous current dynamos, while the output for a

given size is about 50 per cent, greater.

POSSIBLE VOLTAGES AND DISTANCES OF TRANSMISSION.

A number of calculations have been made as to the
possibility of transmitting electrical energy to very long
distances. If the question of cost of transmission alone
is considered, then where water powers or culm heaps
are within distances of 100 miles of some large center
of consumption, it has been shown that it would be
profitable to generate and transmit electrical energy.
In these calculations, however, voltages are assumed
that have never been employed for commercial plants,

and whose availability is problematic, while sufficient

stress is not apparently laid on the question of the re-

liability of the power. If the industries of a large city

depended upon a single transmission plant, it is evident
that the question of reliability is of paramount impor-
tance. Where energy is supplied to manufacturers, to

street car systems and for lighting, a break down that

would involve the cutting ofi of current for a day would
mean an enormous pecuniary loss to the community. As
the distance of transmission increases, the possibility of

accident is increased in greater ratio, because we have
not only the higher voltages to control but the length of

the line that must be looked out for is also increased.

The best guide lies in the practical experience which

has been obtained in the present transmission plants,

the consideration of the- difficulties that have arisen
and the remedies that have been employed. I have pre-

pared a partial list of the principal transmission plants
that are now in operation.

It will be seen that the longest transmission is at

Fresno. Cal., the distance being about 35 miles. The
highest alternating voltage used is 13,000 volts at Zurich,
Switzerland. The highest direct potential is 15,000
volts at Brescia,

All of these plants are working successfully, and this

fact will lead to still longer transmission and higher volt-

ages. No limit of either distance or potential has as
yet been reached. If we consider the record of the pres-
ent transmission plants, we can safely say that it would
not be going outside of the safe limit of development to

transmit at least 50 miles at a potential of 20.000 volts,

provided the energy could be delivered at such a price
as to be considerably lower than the cost of a corre-
sponding amount of energy obtained from a steam plant.
This, of course, is a matter of local condition entirely,

and the commercial value of such a transmission will

depend upon local conditions.

LONG-DISTANCE TRANSMISSION FOR RAILROAD WORK.

The possibility of long-distance electric railroad lines
is intimately connected with the possibility of long-dis-
tance transmission of power. We have seen that it is

possible to transmit considerable distances from a single
station. The current so distributed is not, however,
such that it can be applied directly to railroad motors,
but it must be transformed at points along the line, the
distance apart of these points of distribution depending
upon the system that is employed. At present contin-
uous current motors are used and considerations of
safety would lead us to use line potentials not greater
than 700 volts. By distributing rotary transformers at
distances of five or six miles apart, we would be able to
supply motors with current without any great investment
in copper. The amount of copper required could be still

further reduced by using rotary transformers with stor-

age batteries, thus keeping a constant load on the trans-
mission line. It will be found, however, that on any
long-distance railroad line, the load on any section of
the line is exceedingly variable and the discharge rate of
the batteries will have to be very high in order to pre-
vent excessive cost for our reducing stations. It is

doubtful whether we have reached a point in battery
construction that this system of transmission would be
economical. It is certain, however, that when the dis-

tances are comparatively short, say within 15 miles, and
where the traffic is not evenly distributed, that rotary
transformers, with or without batteries, can be econom-
cally employed for railroad work.

CONCLUSIONS.

My conclusions, subject always to the influence of
local conditions, are as follows:

1. In both direct current lighting and traction sys-
tems, where the power is generated in or near the area
of distribution, it is best to use one station situated at
the most economical point for producing power.

2. In the case of the traction systems, when the
economical area of direct distribution is passed, boost-
ers should be employed directly or in connection with
batteries, to a distance of 10 or 12 miles from a station,

and beyond this rotary transformers, whether with or
without batteries, should be used.

3. In the case of direct current lighting systems, the
energy should be transmitted to storage batteries situ-

ated at centers of consumption either directly or by
means of a rotary transformer and distributed from them.

4. Where batteries are used it is best to place them
at the end of feeder wires to obtain the advantage of a
constant load on the wire.

5. The best system for the long-distance transmis-
sion of energy, for general purposes, is the three-phase
alternating system.

6. Commercial transmissions are in successful opera-
tion for distances of 35 miles, and for voltages as high
as 15,000 volts.

Experience with these plants shows that the trans-
mission to 50 miles with a pressure of 20,000 volts is

practicable, beyond these limits the transmission would
be more or less experimental.
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Commercial Slow-speed Dynamos and
Motors.

The accompanying cut represents the Commercial

multipolar slow-speed dynamo. This machine is con-

structed with the greatest simplicity possible consistent

with highest efficiency and correct electrical propor-

tions. It is adapted to be set in any position, either on

the floor or suspended from wall or ceiling, without re-

quiring any platform, being supported by the rods which

form the skids, in such a manner as to allow of easily

tightening the belt.

The frame is cast-steel of special composition, and

the field cores are round instead of square or oblong,

which gives the smallest possible length of wire in the

coils, hence small loss in the fields and high efficiency.

The steel frame produces a magnet of such strength

that sparking and changes of lead are entirely avoided,

and it is claimed that brushes do not require shifting to

prevent sparking, even though the entire load be thrown

suddenly on and off.

The armature is of the ring type, with wires on the

surface, where they are exposed to the cooling action of

the strong breeze caused by the revolution of the arma-

ture. The ring is open at both ends and the circulation

of air through the middle of the core unobstructed,

thus cooling every wire on the armature, as well as the

core. The brushes are carbon, feed automatically and

do not need to be "re-set" as they wear down.

All connections are conveniently located on the yoke

that carries the bearing, so that the latter may be taken

ofi and armature removed if necessary without disturb-

ing the connections, and thus avoid the mistakes that

occur when inexperienced persons are obliged to discon-

nect and connect up a machine. . The type illustrated is

made in all standard sizes up to 30 horse power by the

Commercial Electric company of Indianapolis.

Western Electric Spark Arrester.
The arrester illustrated is manufactured of perforated

sheet steel, neatly japanned. The body or main part of

the device has securely fastened to it a rim of sheet-

iron a short distance from the lower edge; this rim rests

upon the top of the lamp globe. The cone-shaped top

is substantially riveted to the body of the arrester, not

only making it rigid, but also increasing its usefulness as

a safeguard against the wandering sparks. This addi-

tional cone is a feature commended by the underwriters,

and the arrester has been fully tested by them and

meets with their approval.

The arrester is made in two parts, fastened by hinges

at the back, which allows it to be opened or closed easily

when placing it on or removing it from the lamp. There

are three different styles—for wide frame arc lamps, for

narrow frame arc lamps and for the Western Electric

constant potential arc lamps. For both the narrow and

wide frame arc lamps the total height is 10 inches; the

distance from the top of the arrester to the iron rira is

nine inches, one inch of the arrester extending within

the lamp globe. The diameter of the base is 7 < inches.

The difference between the arrester for wide frame and

narrow frame lamps consists in the method by which

they are fastened to the rods of the lamp frame. The

illustration shows the arrester for a narrow frame lamp,

where the frame is of such a dimension as to necessitate

having the rods within the lamp globe. The fasteners

or clamps are shown in the cut, also the necessary holes

for the rods to pass through the cone-shaped top. When

the arresters are for wide frame lamps the clamps are

fastened at the back near the hinge and extend outward

instead of inward as shown in the cut. There are no

small openings or holes cut in the cone top, as the rods

of the frame do not touch or enter the arrester. The

spark arrester designed for the Western Electric con-

stant potential lamp is but S)i inches in total height and-

the iron rim is one-half inch from the bottom. The

clamps are inside, as shown in the illustration. The

diameter of the base is j}4 inches.

These arresters are not only a safeguard against fire,

but are an additional protection against insects and

bugs which so frequently obstruct the arc light globes.

They are unaffected by heat and are no obstruction to

the illuminating power of the lamp. These arresters

are manufactured by the Western Electric company of

Chicago and New York,

The Central & South American Telegraph company

declared a quarterly dividend of iH per cent,, pay-

able October 6th. The statementfor the quarter shows:

Traffic receipts. $220,314; operating expenses, $78,000;

net earnings, 5142,314; other income, S3. 633; total in-

come, 5145,947: dividend. S135.198: surplus, $10,749;

previous surplus, $612,108; total surplus, $622,857.
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Daily Inspection and Care of Car Equip-
ments.'

By J/vmes B. Cahoon.

In carrying out a system of daily inspection, or any
system for the care of car equipments, we have in view
a two-fold object: First, to prevent break-downs when
the car is out on the road, and the consequent an-
noyance to passengers, as well as the blocking of traffic

and the throwing of the cars off their schedule time; sec-

ond, the reduction to a minimum of the repairs necessary
to maintain the equipments in good working order and
the prolongation of iheir life. We have, then, to deter-

mine how we can best accomplish these objects and in

so doing obtain the best results with the least expense.
Considering for a moment what we have to deal with,

we find in the ordinary electrical car that we have two
motors of 15 horse power or upward, with their connec-
tions, placed in the very worst possible position in which
to operate machinery in motion, with occasional sticks.

COMMERCIAL SLOW-SPEED DYNAMOS AND MOTORS.

stones, wires, etc., thrown into them, and on rainy days
and in the winter time exposed to the throw of mud,
slush and water from the wheels and subjected to wide
fluctuations in the power which they must produce under
these unfavorable conditions. If we were to suggest to

a steam engineer the placing of a fine engine to do work
under similar conditions and in a similar situation, the

chances are that he would say that it was not only im-

possible, but absurd, to think of an engine working satis-

factorily under such circumstances; yet in many respects

the electric motor is quite similar to the steam engine as

both have moving parts to be cleaned and properly lubri-

cated, the motor having as its driving agent in the place

of steam, an electric current under comparatively high

pressure, requiring certain parts to be carefully insulated

or rupture would occur which would disable the motor
for the time being; in fact, a careful comparison between
the two, part for part, would show that the motor is the

more delicate of the two machines, and shoald, therefore.

in order to secure successful operation, have more care-

ful attention paid to it and be subjected to a systematic

course of inspection of all its parts from time to time.

In general there are three systems in vogue at the
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present time, the first being to let the motors take care

of themselves until something gives out, which may be

replaced and such repairs made as seem necessary at

that time. The second and the one followed by many
of the smaller roads is when the car comes in at night

to have one or more men examine the boxes to see that

they are filled with grease, rub off the commutator and

see that the brushes are not too far gone for the next

day's use, and, if they are, to replace them with new
ones; examine the trolley wheel and see that it is in

good shape and see that the brakes are repaired prop-

erly, then the car is washed or wiped on the outside

and' is ready for the next day's run. Following this,

whenever a breakdown occurs, the car is run over the

pit and given a thorough overhauling. The brasses,

pinions and gears are examined and replaced if deemed

I Read before the New York Stale Street Railway associa-

tion at Binghamton, N. Y., Septembers, 1896,
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necessary, and the motor is painted if it so requires and
put into fair shape, or, in some cases, it is taken down
entirely and thoroughly overhauled. The third system
consists of a rigid daily inspection of the motors, trucks
and car-bodies and all their parts, everything being
gone over by competent inspectors and the car not al-
lowed to go out if any defects are found. This last sys-
tem seems to be the only one by which we can hope to
get perfectly satisfactory results, but it can be elaborated
so that the expense would be more than the gain,
though as a rule I have not found this to be the case.
The system whose adoption I would advocate is that

which we have put in practice on our road and which,
from actual experience, has shown itself to be an emi-
nently satisfactory one. This system is as follows: A
trip inspection, a daily inspection and a monthly in-
spection.

The trip inspection may be made in one of two ways:
If the car runs into the car barns at the end of each
trip, it may be gone over by inspectors ready to receive
it. who examine the boxes, see that there are no signs
of heating, that the grease cups are properly filled, that
the armature and fields are all right and that the brake
mechanism is in proper condition. On small roads,
where cars are not run into the car barns perhaps until
the end of the day, this inspection can be made by the
motorman at the end of each trip, it being a brief one,
and can be made in a couple of minutes, and if anything
is out of order the trouble can be remedied on the spot.

To this end as well as to any repairs en route, each car
should be provided with a tool bag containing a small
hammer, a lo-inch monkey wrench, a pair of eight-inch
pliers and a lo-inch screw driver.

When cars are run into the car barns after the day's
work is over, two inspectors board each car and go over
every part of the car and equipment, removing dust and
dirt from around armatures and fields as far as possible
with a hand bellows, wiping the commutator, removing
the brushes and seeing that they are in good order and
the copper peeled back on them so that they will not
wear into the copper coating during the next day's run,
thus avoiding the squeak which this would cause. Every
electrical connection is carefully examined to see that it

has not become jarred loose and if any defect exists in

any part it is immediately repaired, if such repair will

not involve over 10 minules' work; if it does, then the
car is left over for the machinists to put in order on the
following day. The same care is exercised in going
carefully over all the nuts, bolts and washers, cotter
pins, etc., connected with both motor and truck; brake
rods are gone over and brake shoes examined, and ev-

erything seen to be in proper working condition for the
morrow. The car is then turned over to the car washer,
who goes over the outside of the car, cleaning all parts
carefully, the inside of the car being swept out by the

conductor who brings the car in. and the conductor who
takes the car out in the morning cleans the brass work
and windows and dusts off the seats and the inside of

the car. In this manner we have caught a great many
troubles just commencing, which cost comparatively
little to fix at that stage, but which, if allowed to con-
tinue, would have entailed quite serious outlay.

Once a month in rotation each car is run over the pit

and motors dropped down, taken apart and thoroughly
cleaned; gears, pinions and brasses, if they are so far

worn that they will not last another month, are re-

placed. The armatures and fields are carefully cleaned
and painted and the commutator turned down if neces-
sary ; in fact, the equipment is put into first-class order
throughout, so that to all intents and purposes it is as

good as new when again replaced on the car. The car-

body and truck receive the same care and attention and
are also put into first-class running condition.

We have found by experience that a shoe having sec-

tions of harder material cast in it has effected quite a re-

duction in the cost of brake shoes, the average life of

these shoes being about three and a half times that of

the ordinary cast-iron shoe; these shoes lasting a little

over two months on our road, while the old style cast-

iron shoe only lasted about iS days.

A comparison of figures on our own road of the two
different plans of the careful system of inspection and
the old way of letting things go until they fall to pieces,

shows that the saving effected more than equals the

total wages of the men employed on inspection and the
machinists employed in the daytime repairing the cars.

This, however, would not hold true on a large road,

probably, but certainly the saving effected would more
than offset the wages of the men on inspection alone,

and I believe that a system such as that outlined will, if

carefully followed out, accomplish the best results with
the least expense.

The Cooperstown Lightning Accident.

Henry C. Bowers, a brother of John M. Bowers, the

well-known lawyer of New York, and William Kernan

Jr., a grandson of the late Senator Francis Kernan of

Utica, were killed by lightning while on the Otsego golf

links, near Cooperstown recently.

It seems that they were engaged with others in a game
of golf when a heavy thunder shower came up which

drove most of the players and spectators into the club-

house. Messrs, Bowers and Kernan, however, did not

go in, but sought shelter from the rain under a tree.

The tree was struck by lightning and both were in-

stantly killed. Such is the account of the accident given

by the lad who carried their golf sticks, who was himself

standing only a short distance from the unfortunate
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players at the time when the thunderbolt fell. Com-

menting upon this incident the New York Sun says:

If the lad's statement of what occurred be correct, it

is difficult to resist the conclusion that the tragic fate of

these two gentlemen was due to their fatal selection of a

spot under a tree as a place of shelter in a thunder

storm. A targe proportion of the deaths by lightning

every summer occur in cases of persons standing under

trees. Emphatic warnings against the danger of seeking

protection in such a place during the prevalence of an

electric storm are contained in almost every practical

treatise on atmospheric electricity. The caution seems

to be unheeded, however, by city people and country

people alike; and again and again in the course of the

season of thunder storms, the pewspapers are called

upon to record these distressing fatalities, which could

probably have been avoided in most instances if the

victims had only kept away from trees.

It is only a few weeks ago that there was a terrible

accident by lightning in the South, in which one of the

persons killed was Miss Tillman, a daughter of the sen-

ator from South Carolina. She was out with a riding

party when it became necessary to stop under some
trees at the roadside to adjust some part of the saddle.

While one of the gentlemen was occupied in doing what
was needed the group was struck by lightning, and two

of them never recovered consciousness. Here, however,

the agency of the tree, in producing a fatal result, was
not so obvious as in the accident at Cooperstown.
Probably Messrs. Bowers and Kernan would have

escaped injury if they had kept on with their game of

golf right out in the open. At all events that would have

been a safer course than to get under a tree. An ex-

perienced mountain guide of our acquaintance, whose
life is spent in a region where there are rousing thunder

storms, and who has seen too many trees struck by light-

ning to like their neighborhood in a heavy shower, al-

ways makes it a point to rest at such times among
bushes of moderate growth, if they can be found, some
distance removed from trees of any height.

We are afraid that some lives are lost in consequence
of a reluctance to take precautions against lightning lest

they shall be regarded as indicative of a discreditable

timidity. While a senseless fear of lightning, such as

some women display at the slightest muttering of thun-

der on a summer day, is to be earnestly deprecated, it

is almost equally unwise to expose oneself to what are

well-established dangers during the_ prevalence of a

thunder storm.

In connection with this subject, it is interesting to

note the present idea entertained by men of science in

reference to the action of lightning. The air through

which the electric discharge comes is likened to a plate

of glass, and the lightning, to reach the earth, must
break through this plate. The breaking is done by the

preliminary action of what Professor John Trowbridge
of Harvard calls "a disruptive pilot spark." This makes
a hole in the air, through which rush the surgings or

oscillations of electricity.

CORRESPONDENCE.
New York Notes.

New York, October 3.—This city is to have another

overhead trolley line. Information has been received

from Albany that the State Board of Railroad commis-

sioners has decided to grant permission to the Third

Avenue Railroad company of this city to extend its sys-

tem along the Kingsbridge road and to use the overhead

trolley system. The extension will commence at One

Hundred and Sixty-second street, connecting with the

present cable road, and will follow the Kingsbridge

road to Spuylen Duyvil creek, near Kingsbridge sta-

tion, on the Central and New York & Putnam roads,

beyond which point it will not go for the present. When
the bridge across Spuyten Duyvil creek has been built

the road will be extended to the city limits. A trolley

line is now being built by another company from the

north side of Spuyten Duyvil creek to Yonkers. When the

two roads are completed it will thus be possible to travel

the entire distance to the latter town over electric Hues.

The commission grants the Third Avenue company per-

mission to operate the system for 10 years only. At the

end of that time the commission will take the matter up

for further cqpsideration, and will then either extend or

annul the right.

The Railroad Commission held a meeting here on

September 21st for the purpose of hearing objections to

the proposed measure. The Metropolitan Traction

company declared that the Third Avenue company had

not secured the requisite percentage of consents of

property owners along the line of extension, according

to the assessed tax roll, while that corporation's repre-

sentative said that 70 per cent, of the property owners

had consented to the new mode of propulsion. Presi-

dent Elias of the Third Avenue road said that all the

property owners along the line of the proposed extension

were now in favor of it. He added that as soon as the

Board of Public Works grants a permit, which it could

not do until the State Railroad commission had approved

the extension, work on the new road will begin.

The building of the proposed extension will make this

the second trolley line to be operated on Manhattan

Island, the other being that in 135th street, which runs

across town. Owing to the objections to the trolley at

that time it was found necessary to build the first road

to be operated by electricity in New York city at night

when the property owners along the route could not

enjoin the company.

A switchboard in the Greenpoint exchange of the

New York & New Jersey Telephone company at 157

Greene street, Brooklyn, caught fire early yesterday

morning, and the entire plant was destroyed. The ex-

change was on the fourth floor of a brick building which

has a frontage of 30 feel on Manhattan avenue and a

depth of 100 feet on Greene street. The second and

third floors were occupied by nearly a dozen families

and the ground floor by a dry goods dealer. The night

operator in the telephone exchange discovered the fire

at 2:30 A. M., and, after vainly trying to put it out, ran

screaming from the building. An explosion soon fol-

lowed and it gave the fire great headway. The firemen

succeeded in keeping the fire confined to the telephone

company's plant. It was dayhght before the fire was

under control. The building was damaged to the extent

of S5.000. E. W. Carritt, the superintendent of ex-

changes for the New York & New Jersey Telephone

company, placed the company's loss at $30,000. The

cause of the fire is unknown.

For the greater convenience of several of the manu-

facturers who have signified a desire to be present, the

date of the meeting for discussing the standardization of

the incandescent lamp base and socket has been changed

from Thursday, October 8th. to Friday, October gth,

commencing at 10:30 a. m., at the rooms of the Ameri-

can Institute of Electrical Engineers, Havemeyer build-

ing, this city.

The Edison Electric Illuminating company of New
York this week declared a quarterly dividend, payable

November 2d, oii% percent. M. A. H.

Northwestern Notations.

Minneapolis, Oct. 3.—Cedar Falls, la., will vote on

granting a franchise to the Cedar Falls Electric com-

pany for electric lighting.

The Madison, S. D., council committee estimates the

cost of an electric light plant for that place at S5.200.

The new flour mill company of New Prague, Minn.,

will put in an electric light plant and furnish light to the

village.

The General Electric company has secured the con-

tract to furnish the city of Tacoma, Wash.. 12,600

pounds of wire and a dynamo for S4, 100.

The Winona Lumber company of Winona, Minn.,

has just rebuilt its electric light plant.

Adolph Ousdahl has been granted a franchise for

electric lighting at Staples, Minn,, the plant to be in

operation by January ist.

The Albert Lea, Minn., Electric company has com-

pleted a new power building and will have the

machinery installed and ready for operation by October

loth.

The Minneapolis Street Railway company is experi-

menting with half a dozen cars for the inlerurban line.

Instead of cross-seats for two they will be fitted with

benches running the full length of the car on each side,

as the smaller cars are. They will be nearer the ground

than the present style and in all will weigh about 10,000

pounds less, though being of the same size. If they

prove successful the entire equipment may be fitted out

that way. The heater will be in the motorman's vesti-

bule, with hot water pipes running around the car. The

company is painting its cars as fast as it can be done

without interfering with traffic and the whole equipment

ot Minneapolis and St. Paul, aggregating about 1,000

cars, will be brought out as soon as possible in a hand-

some shadc'of lemon. M. S.

PERSONAL.
Carl K. MacFadden of Fort Wayne, Ind., was in

Chicago last week.

Henry C. Payne, the Milwaukee street railroad mag-
nate, who is conducting the republican campaign in

the West, is attracting considerable attention by reason

of the systematic method he has introduced at the Chi-

cago headquarters.

Irving Hale, manager of the Denver office of the Gen-
eral Electric company, read a very interesting paper on
"Electric Mining in the Rocky Mountain Region," be-

fore the American Institute of Mining Engineers at the

Colorado meeting in September.

George A. Redman of Rochester, N. Y., has fully re-

covered from his recent illness and has resumed his

duties as superintendent of the Rochester Gas & Elec-

tric company. Mr. Redman was confined to his home
for three weeks, the first serious illness, by the way, he
has suffered in 25 years.

Alfred Whalley, engineer for the English Telegraph
Manufacturing company, limited, is in this country ex-
amining American electrical enterprises and contrasting
methods employed here with those that obtain in

England. He is spending a few days in Chicago, giving
special attention to central station and street railway
work.

ELECTRIC LIGHTING.
The Salt Lake & Ogden Gas & Electric company has

bought the interest of Brettcher, Campion, Trimble &
Plunter in the Citizens' Electric company, at Salt Lake,
the deal having been made some lime ago.

At Ovid, Mich., the village authorities, after having
operated an electric lighting plant for several years, are
desirous of selling the plant to private persons, allowing
the latter to furnish the village with necessary street

lighting.

An advertising writer remarks that in the large cities

with the theaters, cafes, hotels and many of the
business houses using electric lights for advertising pur-
poses, the streets are so brilliantly lighted that it is sur-

mised that the advertisers will in time save the cities

the expense of lighting the principal streets.'

"While the amount paid for electric lighting is enor-
mous, it must be remembered that Philadelphia is the
best lighted city in this country, and that its area is 129
square miles. It is due to this fact in part that the city,

with but 1,754 patrolmen, is so admirably policed."

This is the official record of the valuable aid conferred
upon the police department by having the city streets

properly lighted.

ELECTRIC RAILWAYS.
The Calumet Electric and the South Chicago City Rail-

way companies have been refused a permit to change
their poles in Stony Island avenue, Chicago, between
Sixty ninth and Seventy-ninth streets, until they comply
with a previous agreement and pave the street the entire
distance.

An Englishman has devised a bamboo trolley pole
with a light steel tie-rod which strengthens it and con-
ducts the current. The idea is to reduce the weight of
the trolley-mast, which, by the awkward English prac-
tice, may be as much as iS feet long. It is claimed that

a 16-foot bamboo pole could be made of this design
strong enough for practical service and only about one-
fifth of the weight of a steel mast of the same length.
The plan seems to be cumbersome and unnecessary
and will probably never come into general use.

TELEGRAPH.
S. A. Williams and D.

J. Young, stockholders of the
Harrison International Telephone company, have ap-
plied for the appointment of a receiver for that corpora-
tion and an injunction restraining President Ingalls

from disposing of the property of the company. The
charge is made that the franchises and patents of the
company have been practically seized by President In-
galls, who owns the majority of the stock in the com-
pany.

A dispatch from Montreal, Quebec, announces that a
general strike was ordered on all the lines of the Canadian
Pacific railway at midnight September 29th by T. M.
Pierson, assistant grand chief of the Order of Railway
Telegraphers. Mr. Pierson says" the men are all out
and that the tie-up seems to be complete over the 3,000
miles of Canadian Pacific tracks. Manager Thomas
Tait said: "A committee claiming to represent the tele-

graph operators sought an interview with the executive
officers at Montreal to-day for the purpose of discussing
some alleged grievances. They and the telegraph oper-
ators, whom they claim to represent, have declined to in-

form the officers on the divisions of which they are em-
ployed of these alleged grievances, as they are required
to do by the regulations of the company. This appears
to be the sole and only reason for the strike."

There have been some curious reports as to the de-
struction of the insulation of a cable in Tonquin by in-

sects. It was put down to the white ants, but as the

cable was lead sheathed, it was very reasonably ob-
jected that that had hitherto proved a sufficient protec-

tion against them. The French Telegraphic Depart-
ment sent a portion of the damaged cable to E. L. Bouv-
ier for examination. He found the insulation had been
destroyed by the formation of a quantity of small holes,

evidently the work of some insect. On a minute exam-
ination ihe heads of two insects were discovered which
were believed to be those of white ants, ahd it is sup-
posed that they must have got at the insulation either

from a bad joint or some accidental hole in the lead cov-
ering. Whether the insects are the ordinary white ants
or not, it appears certain that they belong to some
species of termite. As a remedy it is suggested that the

cotton covering should be treated with sulphate of cop-
per,

MISCELLANEOUS.
A strange freak of lightning is reported from Julien

near Duquoin, 111., by a correspondent of the St. Loui
Globe-De??iocrai. A herd of five cows were standin
near a wire fence, and a man was engaged in milkin

them, when a bolt descended. The man was stunne
and lay unconscious for 15 minutes, When he recovere
he found the cow he had been milking, with threeothers



October lo, 1896 WESTERN ELECTRICIAN. 179

was killed. The fifth cow was found in the road

and was supposed to be dead. She recovered, however,

and seemed to be none the worse for her experience. As
the gate was shut the question is, how came the animal
to be thrown over the fence, 15 feet away? The solution

offered is that it was done by the lightning. The name
of the man who owned the cows is Charles Riddle, a well-

known farmer and dairyman.

TRADE NEWS.
John Lynch has been appointed state agent for Min-

nesota for James C. Wormley & Co. of Chicago, dealers

in high-grade incandescent lamps. Mr. Lynch"s oflSce

is at 124 Davidson block, St. Paul. He was formerly

agent for the Universal Electric company of Cleveland

and is well known in electrical circles.

The Bryant Electric company of Bridgeport is now
located in its ?arge factory, and is working double the

number of men previously employed. Large orders for

the product have been received for the fall trade, and
the future promises well for a continuance of large or-

ders, especially in the western and central states.

The new descriptive catalogue of the Institute for

Home Study of Engineering and of Its Practical Appa-
ratus, issued by the Scientific Machinist company of

Cleveland, is an elaborate compilation of 72 pages, with

a number of illustrations. The advantages of the corre-

spondence method and outline of courses are given,

with other information.

The Climax Gas Engine company of 31 Fulton street,

Brooklyn, has a bank of 100 incandescent lights which
is used in connection with its exhibit, and can be seen

in practical operation at any time. This concern is re-

ceiving a large number of inquiries regarding its engine,

which have resulted in several orders being placed

within the last week.

"Elevator Etchings," issued by Morse, Williams &
Co. of Philadelphia, is precisely what the name implies

—a portfolio of etchings of elevators and elevator ma-
chinery. There are 40 plates, and five represent various

types of electric elevators. Those who are collecting

information about elevators will find this production a

valuable addition to their literature.

The New England Switch company of Bridgeport,

Conn., reports a good line of business during the last few
months. It is now preparing to meet an increase in

trade by the addition of machinery and help, This
company's switch is well known to the electrical trade,

possessing many merits which have entitled it to a posi-

tion as one of the best snap switches.

Street railway and supply men of Chicago have made
special arrangements to leave Chicago via the Wabash
railroad on the 9:15 P. m. train. Monday, October igth,

to the convention to be held in St. Louis, October 20th

to 23d. The Wabash company is preparing to give

them the very best service it is possible for them to

provide. If the party proves as large as it now gives

promise the company will run a special train.

The best evidence of the prosperity of an enterprise is

the growth and extension of the business. The Armor-
ite Interior Conduit company of Detroit has been phe-

nomenally successful in introducing its product to the

trade, and the good impression which it made is clearly

evidenced by the rapidly increasing business. Not only

is this true of the United States, but it is also the expe-

rience in Canada. So great has become the demand in

the Dominion that the company has determined to build

a factory at Toronto to take care of the Canadian trade.

The success of this enterprise is gratifying to the friends

of President Cummings.

Automatic engines which have been but a short time

in use are always a scarce article, but it is announced
by T P. Conard of 206 Walnut place. Philadelphia,

that he has a list of over 20 first-class engines, in the

best of repair, of standard manufacture, and will be sold

at a bargain. Mr. Conard has a large acquaintance in

the electrical business, having sold a large amount of

machinery to the trade.

The Shawmut Fuse Wire company of Boston is di-

recting attention to its new switch with conducting parts

of pure copper. It is handsome in design and finish

and is guaranteed for the full carrying capacity. It has

a friction stand adjusted with check-nuts, but does not

trust to that to carry the current, since all Shawmut
switches have a double break. The knives are of rolled

copper and all switches are mounted on polished black
enameled slate.

Judging by the many letters of commendation re-

ceived, the improved circuit breaker made by the Au-
tomatic Circuit Breaker company of Newaygo. Mich.,
is a very effective device. The Memphis (Tenn.) Light
& Power company writes: "We now have one of those

instruments on each of our six i.ooo volt alternators and
we find them a thorough protection against short cir-

cuits on the line and overload on the machine. The
workmanship is excellent and the design and working of

them could scarcely be improved upon. Moreover they

are very handsome in appearance and you are to be
congratulated on the degree of perfection you have at-

tained in an alternating circuit breaker."

The GiUett Manufacturing company of Detroit is

meeting with considerable encouragement in the intro-

duction of its aluminum lined reflectors. These reflec-

tors are made of tin, japanned a dark green on the out-

side, and lined with a sheet of polished aluminum. The
tin forms a strong, stiff support for the thin aluminum,
the two being wired or seamed together at the top and
bottom edges. The aluminum is very highly polished,

and being almost chemically pure, it will not tarnish by
exposure to the atmosphere and moisture. The reflec-

tors are fluted by an improved method, the curvature of

the flutings in each style being carefully calculated so

as to produce a uniform intensity of light over the area
to be lighted, without wasting any portion of it by
double reflection, or by throwing it where it will be of

no use.

The Auerbach-Woolverton Electric company of Hobo-
ken, N. J., is making great preparations for a busy
season this fall. It was the privilege recently of a rep-

resentative of the Western Electrician to be taken
through the shop and warerooms, which are filled with
alternating arc lamps, orders for which are rapidly be-

ing received. Mr. Auerbach pointed out the excellence

of the lamp, its mechanical construction being exceed-

ingly simple and free from defects in burning common to

earlier forms of lamps. The novel method of bringing it

to the attention of the trade is in line with the progress-

ive way this firm has of doing business. Ii: will sell only

500 lamps of guaranteed stock, each purchaser being
limited to two lamps at the special price, which is done
in order to meet the many requests for sample alternat-

ing lamps.

The Standard Air Brake company of New York is

getting out some very attractive street railway conven-
tion literature. One feature is a folder which, as the

company suggests, is intended to serve as an intro-

duction to those unacquainted with the merits of the

company's apparatus, if indeed any can be found.

Many telling points are made in this document in

favor of the company's system. Attention is directed

to the number of accidents on street railways due to

the inefficiency of hand-brakes employed. The com-
pany has certainly got a good record where its brakes

have been given a fair trial, and the list of roads

upon which they are in operation includes many of the

best managed street railway properties in this country.

Thirty Standard air brakes are in their third year of

successful operation on the double-truck cars of the

Buffalo Railway company; 10 are in their second year

and 3S in their first year on the Los Angeles & Pasa-

dena road, with good results; 11 are in operation on the

Akron, Bedford & Cleveland road, with a grade of over

13 per cent., near Cuyahoga Falls, Ohio; 18 are on the

Washington, Alexandria & Mt. Vernon road, protecting

double-truck cars making a speed (over som& stretches)

of 45 miles an hour.

BUSINESS.
According to T. H. Smith of the Gettysburg building,

Denver, the electrical business in that city is on the in-

crease. He has added another room to his office and ex-
pects to move into more commodious quarters soon. He
reports that the Gellett and other mines are doing well

since the installment of electric plants.

The catalogue of the Rontgen ray apparatus supplied
by the Edison Decorative & Miniature Lamp Depart-
ment of the General Electric company at Harrison, N.

J. . is notable because it is so complete and systematically

arranged. Everything electrical needed for X-ray ex-

periments is furnished, and the catalogue gives descrip-

tions and illustrations. It is stated that all the appli-

ances are made under the personal direction of Prof.

Elihu Thomson—a fact that insures the highest grade of

apparatus.

The Hart & Hegeman Manufacturmg company of

Hartford, Conn., says that the strong demand of the

trade for its switches still continues, and that at no time
during the last season has it been able to keep up with
orders; it is pleasing to note that the bulk of the busi-

ness has been from the West. The Hart switch is man-
ufactured of the best materials and is thoroughly tested

before being shipped, insuring for the customer an arti-

cle as near perfection as can be supplied by the com-
pany. The success of this company has been very grati-

fying. It is ascribed to the excellence of the product.

The Silversmiths' and the Stewart buildings are Chi-
cago's two latest additions to its long list of towering of-

fice buildings. The Electric Appliance company is par-

ticularly interested in the construction of these two
mammoth buildings, as they are to be tubed throughout

with Armorite iron armored interior conduit, sold by the

Electric Appliance company, which claims that these two
buildings, when completed, will have the finest interior

conduit system in Chicago. The Electric Appliance com-
pany is certainly to be congratulated for the enterprise

shown in having Armorite selected for these two build-

ings and the Armorite company has reason to be proud
of the progress that is being made with the tube.

S. T. Webber of Eldorado. 111., announces that, hav-
ing provided himself with the necessary tools and in-

struments for the purpose, he is prepared to make tests

of boilers, pumps, engines and dynamo electric ma-
chines at short notice. Armatures will be rewound,
commutators rebuilt, arc lamps repaired and all electrical

repair work done with promptness at the patron's sta-

tion; steam engines indicated and valves set theoretically

and mechanically correct, power measured from abso-

lute standards, tests for economical use of fuel, temper-
ature of feed water, etc., made, steam and electrical

plants repaired, overhauled and put in good shape.

Furthermore, Mr. Webber announces that he will fur-

nish plans and estimates and superintend the erection

of plants, wiring and fixture work of all kinds.

The Adams-Bagnall Electric company of Cleveland is

keeping busy during the dull times. On September ist

it had in the neighborhood of 750 arc lamps in stock on
orders, and by September 22d it had made and shipped
600 lamps more, and still had orders for 750 lamps un-
filled. It will thus be seen that notwithstanding the

fact that the manufacturing force was working nights

and on some occasions Sundays, the company had not

gained a single lamp in stock during that period. An
order for 120 lamps for alternating current has just been
received from Jalapa, Mexico, to be used on circuits

operated by the Stanley system. Other recent ship-

ments have been made to Mexico and Denmark, while a

notable installation of late date has been 75 100-hour
enclosed arcs in Macy's great department store in New
York city. Mr. Rogers, the general manager of the

Adams-Bagnall company, was in Chicago last week in-

specting the 600 lamps that are now on the ground for

the West Side park lighting system. Some 750 lamps
will be required for the complete plant. Mr. Rogers is

enthusiastic in praise of the Bain system of hanging and
trimming arc lamps, which will be used in the West
Side parks.

ILLUSTRATED ELECTRICAL PATENT RECORD.
563,335- Signal Box. Charles W, Cornell, East Orange,

N. J. Application filed December 5, 1895.

Tbe inventor claims the combination with a normally un-

wound signalinK mechanism of a device for locking the

wheehvork. Connections therewith for releasing the wheel-
work both by the box pull and by an auxiliary magnet, con-

tacts by which the circuit of the auxiliary magnet is opened
or closed, and an arm carried by the winding shaft for en-

gaging and closing the contacts when the box is wound, and
for releasing and opening the contacts when the box com-
mences to run. whereby the auxiliary magnet can be ener-

gized only when the box is wound.

568,346. Telephone Mechanism. John L. Givin, Stony

Point, N. Y. Application filed December 6, 1S94.

This is a telephone mechanism and a box or casing in-

closing the same, and provided with a door or movable part

giving access to the telephone, a lock mounted on the door

or movable part, and mechanism operated by the movement
of the door, and adapted to engage the key of the lock to

prevent its withdrawal from the lock while the door is in

open position.

568,350. Alternating Current Electric Motor. Fred

S. Hunting. Fort Wayne. Ind. Application filed

August 31, 1892.

This motor has a closed secondary circuit and means for

varying the phases of the electromotive forces developed

in different parts of the circuit.

Issued September sg, i8g6.

568, 370. Electric Alarm for Steam Gauges. Albert Ran-
som and Andrew J.

Corrothers, Wise, W. Va. Ap-
plication filed January 25, i8g6.

A steam gauge is provided with a pointer or indicator, and
a segmental gear adapted to operate in connection with a

pinion mounted on tbe pointer or indicator shaft, a metal
spring is connected with the casing of the gauge and pro-
vided with two separate ends which project on opposite

NO. 568,350.

sides of the segmental gear, the metal spring being in elec-

trical connection with a battery, and the segmental gear be-

ing in electrical connection with an alarm bell, and tbe fiau^e

being also provided with a steam operated spring which is

in connection with the gear.

568.413. Brush Holder. Sidney H. Short, Cleveland,

Ohio. Application filed October 29. 1895.

A brush supporting plate is adapted to receive the brush
holder, and means are provided for yieldingly supporting
the plate,

568.414. Armature Winding. Sidney H. Short, Cleve-
land. Ohio. Application filed April 20, 1896.

An armature coil is described, having side and end por-
tions, the side portions provided with paper insulation, and
the end portions provided with tape insulation.

568.415. Flat Winding for Armatures. Sidney H.
Short, Cleveland, Ohio. Application filed May 4.

1895.

The feature of this arrangement is an armature winding,
comprising a flat bar provided with an edgewise bend to
form parallel arms, the flat sides of which lie in the same
plane, the arms being deflected laterally in opposite direc-
tions away from the bend and out of parallel relation, and
each provided with a sidewise bend into parallelism to
form the side portions of the winding frame, the free ends
of the side portions provided with a bend to bring the same
into proper position to be coupled to the commutator seg-
ments.

568,423. Annunciator. Clarence E. Beach, Bingham-
ton, N. Y, Application filed August 16, 1S95.

A magnet, an arm or armature mounted on a revoluble
part to rotate therewitb. and having an independent vibra-
tory motion in the direction of the magnet, the arm or arma-
ture bein^ adapted to engage its free end with a ledge or
other projecting part.
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568,444. Electric Weather Indicator. Wallace M.
Kelch^ Dayton, Ohio. Application filed November
21, 1894,

One claim is for -the combination with electro-magnets,
and armature levers bearing ratchet pawls thereon, of a
ratchet wheel. and an index pointer fixed to a shaft adjacent
to the armature lever, an auxiliary ratchet wheel and a cam
tixed to a sleeve, the sleeve being loosely mounted on a
shaft adjacent to the armature lever, a ratchet pawl pivoted
adjacent to the ratchet wheel to prevent a bacltward move-
ment thereof, and angular pins fixed to the pawl and to the
armature lever, the pins having a normal bearing on the
periphery of the cam, and means for electrically exciting
the electro-magnets to advance the pointer and to permit
the pointer to return to zero.

568,447. Secondary Battery, Frank King, London,
England. Application filed April 10, 1896.

The plate consists of a support or grid having perfora-
tions or passages therethrough unoccupied by the active
material, active material applied to the plate, and an ex-

terior covering or envelope for the plate of an insulating or
inert material, the covering or envelope being imperforated
over the perforations or passages through the grid or sup-
port.

568,450. Electric Switch. John E. Meek, New York,

N. Y. Application filed March 20, 1896.

The rotating table is mounted on a non-conducting base,
the contact pieces are mounted on the table, the wires from
the work circuits lead to the under side of the table, and
recesses are cut in the non-conducting base to allow the
wires to move with the table.

NO. 568,459.

568.451. Electric Thermostat. John E. Meek, New
York, N. Y. Application filed May 29, 1896.

One claim is given : In a thermostat the combination of

the plate of insulating material, the metal plates fastened
to.one side of the insulating plate, one of said plates being
dished away from the other so as to form a space between
two bimatallic contact pieces located in said space and
adapted to approach or recede from each other under vary-
ing conditions of temperature, one of said contact pieces
being mounted on the metal plate and the other on the in-

sulating plate. . ,

'

568.452. Trolley Wire Support. William A. McCal-
lum, Cincinnati, Ohio. Application filed March 2,

1896.

This device embodies a longitudinal embracing support
having a groove open at opposite sides, a central diagonal
slot through the bottom wall into the groove, a central head
for th^ stem attachment, and strengthening webs connect-
ing the head at each side with the longitudinal groove sup-
port.

568.458. Tandem Parallel Controller for Induction
Motors. William B. Potter and Frank E. Case,

Schenectady, N. Y. Application filed August 31.

1895.

Contacts and cross connections are adapted to connect
the motors in tandem or parallel at will, and cut-out
switches are arranged to cut out part of the motors without
affecting the operation of the remainder.

568.459. Extinguishing Electric Arcs. William B.

Potter, Schenectady, N. Y. Application filed June
20, 1896.

The method consists in causing the lines of force of an
arc-rupturing means to localize the arc at approximately a
given point of the contacts, and then to rupture it.

568,464. Constant Potential Alternating Generator.
Charles P. Steinmetz, Schenectady, N. Y. Appli-

cation filed April 30, 1894.

The field is excited by the resultant action of a main ex-
citer source, and a regulating dynamo machine in series
therewith; and there is a field coil on the regulating ma-
chine whose excitation is varied proportionally to the cur-
rent flowing in the circuit of the main machine.

568,475. Synchronizing Device for Electric Clocks.

William J. Cruyt, Brussels, Belgium. Application
filed January 7, 1895. Patented in England March
37. 1S94.

A synchronizer comprising a shaft, a disk mounted upon
the shaft having a lateral pin on a face thereof, and a
peripheral cam, a horizontal lever having a'stud adapted to

bear upon the cam and a lateral pin, the rocking lever hav-
ing an articulated hook and an armature, a lever suspended
from the rocking lever and having superposed teeth adapted
to engage the lateral pin on the horizontal lever, and a tail-

piece with which engages the lateral pin on the disk, and an
electro-magnet surmounting the armature.

568.493. Automatically Testing Fire Alarm Circuits.

Lewis G. Rowand, Camden, N. J. Application filed

August 2, 1895.

There are a central or main battery, one pole grounded, a
main loop circuit from the other pole of the main battery,
the main circuit including the building to be protected, and
a series of independent building loops having a common
ground connection paralleling the main line at desired
points, a local or test battery in normally open circuit, one
pole of the battery being grounded, and a switch device
adapted to connect the local battery with the building loops
and the building loops ground, and a high resistance mag-
net in the labt-menliooetl circuit controlling an indicating
device.

568.494. Electric Fire Alarm Circuit and Signal Box.
LewisG. Rowand, Camden, N. J. Application filed

August 8, 1895.

A projection upon the inner face of the door of the box is

in .ilignment with the tripping device when the device is in

operative position, whereby the door cannot be closed when
the tripping device is in oper;itive position.

568.495. Fire Alarm Circuit. Lewis G. Rowand, Cam-
den, N. J, Application filed August 13, iSgg,

One claim iH fijivcn; In combination with a main circuit
having a constant ground connection and a normally open
ground, and a devico adapted to make and break the nor-

mally open ground, of a magnet in the constant ground, a
second circuit normally closed, high resistance devices in

said circuit, and one or more receiving devices of low re-

sistance in said circuit, a shunt about the resistance in said
circuit controlled by the magnet in the constant ground of
the main circuit.

568,513. Telegraph Receiver. Charles L. Bucking-
ham, New York, and Erail Germann, Brooklyn,
N". Y. Application filed May 11, 1896.

There is the combination with the siep-by-step feed of the
manual controller, _a positive lock or catch, and means
operatively connected therewith for actuating the catch

" by the power applied to move the controller.

568,514.- Perforator and Circuit Controlling Apparatus
Therefor. Charles L. Buckingham, New York, and
Erail Germann, Brooklyn, N. Y. Application filed

May II, 1896.
'

In an electro-magnetic perforator the combination with
a series of circuit-making levers and a series of contacts
therefor located in tlie respective circuits of the punch-
actuating magnets, connections extending from the levers
for actuating the same, a series of key levers, and means
carried by the levers for operating upon the connections.

568,516. Perforator. Charles L. Buckingham, New
York, and Joseph Cardan and Emil Germann,
Brooklyn, N. Y. Application filed May 11. 1896.

An escapement wheel carries a number of movable stop
pins or teeth, a series of stop-setting magnets act on pins at

difi:erent distances from a fixed stop, and a stop pin releas-
ing magnet actuates the pin by which the wheel is held from
movement.

568,523. Trolley System for Electric Railways. Charles
E. Davis, Chicago, 111. Application filed April 27,

1896.

-A conductor system with a switching device and a trolley
wheel which travels between the conductor and the switch
are combined.

, 568,526. Substance for Telephone Electrodes. Daniel
Drawbaugh, Eberly's Mill, Pa. Application filed

January 10, 1896.

The method of preparing platinum for use at telephone
electrodes consists in taking or preparing platinum in the
form of platinum black, agglomerating this into a suitable
mass, and then dividing this mass into granules or buttons.

568,527. Telegraph Sounder. David M. Dunn, Abing-
don, Va. Application filed January 27, 1896.

This device consists of a frame, a buckled resilient plate
held in the same and having a stiffened portion between its

free end and the buckled portion.

568.566. Construction and Operation of Circuits for

Electric Motors. Frank E. Herdman, Winnetka,
III. Application filed June 21, 1895.

In combination with a source of current supply there are
a motor having armature and double field windings, inde-
pendent circuits, one circuit including the armature wind-
ing and source of current supply, one field winding being in
shunt with the circuit, the other circuit including the
armature and other field coil in series and independent of
the source of current supply, a switch device controlling
both circuits, the arrangement being such that when the
switch device closes one circuit it opens the other, and
vice versa.

568.567. Electric Elevator. Frank E-. Herdman, Win-
netka, 111. Application filed October 5, 1895.

A frame carrying a sheave ar sheaves, the frame being
connected to the car by cable or cables, a counterbalance
frame carrying a sheave or sheaves, a motor provided with
a shaft, a driving drum or sheave on the shaft, a cable
passing around the driving drum or sheave and around the
car and counterbalance sheaves, and having its ends fixedly
secured, buffer stops adapted to limit the movement of the
car and relieve the cable from the car in the movemen t of
the car in either or both directions.

NO. 568,569.

568.568. Elevator Motor Controlling Device. Frank
E. Herdman, Winnetka, 111. Application filed

October 5, 1S95.

Switches are provided in circuit, one controlled by the
motor controlling mechanism and the other in alignment
with the operating mechanism, and adapted to be struck by
the mechanism in its movement.

568.569. Brake Mechanism for Electric Elevators.

Frank E. Herdman, Winnetka, 111. Application

filed October 5, 1S95.

There is provided a brake wheel for the motor, a brake
lever to operate the brake, the brake lever being operated
by means of a solenoid, the solenoid being in shunt with the
main circuit and adapted to be energized when current is

admitted to the motor, the core of the solenoid being
weighted.

568.570. Brake Mechanism for Electric Elevators.

Frank E. Herdman, Winnetka, 111. Application
filed October 5, 1S95.

The first claim is given : The combination with an elec-
tric motor, a source of current supply and motor controlling
mechanism, of a brake wheel and brake for said motor, a
brake lever, a solenoid in series with the motor armature
circuit, said solenoid having a wound core, said core being
in shunt with the main, the brake lever being controlled by
the said solenoid.

568.571. Brake Mechanism for Electric Elevators.
Frank E. Herdman, Winnetka, 111. Application
filed October 5, 1895.

There is the combination of a source of current supply, an
electric motor, a brake wheel for the motor, a brake lever

to operate the brake, a solenoid having two windings, one
in shunt with the main current supply to the motor, the
other in series with the armature circuit, the brake lever
being operated by means of the solenoid, a reversing switch,
the electric connections to the series winding being inde-
pendent of the reversing switch,

568,577. Automatic Switch Arm for Telephone Re-
ceivers. Hugo Marcuse. Berlin, Germany. Appli-
cation filed January 7, 1896.

A receiver arm is composed of rods adjustably slidable in
each other, a disk is secured to one of the arms and a con-
nection between the disk and the lever, whereby when the
position of the receiver arm is changed the receiver hook
is operated.

568,606. Electric Signaling Apparatus. Adolph Gar-
ing, Carlstadt, N. J. Application filed April 21,
1896.

An electric signaling apparatus comprises an electro-
magnet and its armature at each end of the section, an in-
dependent circuit wire leading from each electro-magnet to
the other end of the section and connected with a ground
contact point adapted to be closed by the armature of the
electro-magnet at this other end of the section, a danger
signal and a safety signal in each circuit wire, the one
'signal being located at one end of the section, and the other
signal being located at the other end of the section.

NO, 568,682.

568,608. Alarm Device for Electric Motors. Walter
A. Gibbs, Pawtucket, R. I. Application filed De-
cember 14, 1895.

An alarm device, an electro-magnet for controlling the
same, a source of electricity, a terminal extended through
a field piece and having its inner end substantially flush
with the inner surface of the field-piece, a line wire leading
to the terminal, and the other line wire connecting with the
frame, whereby the armature will serve as the other termi-
nal.

568,644. Signaling System for Railways. Frederick
C. Timpson and Ransom F. Rankin, Philadelphia,
Pa. Application filed December 14, 1895.

There are a line circuit, a magneto machine having a
tubular shaft, an electro magnetic signaling device and a
rod mounted in the shaft, and adapted to extend into

- range of a key or crank and to reset the signaling device.

568,650. Electric Track Circuit Rail Joint. George H.
Williams, Fort Smith, Ark. Application filed March

A fish plate or angle bar having a longitudinal conductor
receiving groove extending from end to end along its upper
edge.

568,668. Electric Bell. Foriest Davey, Detroit, Mich.
Application filed February 17, 1896.

The pivoted armature, the pivoted hammer and the gong
adjacent thereto, and the flexible line or strand connecting
the movable end of the armature with the end of the pivoted
hammer.

568,675. Telegraphy. Rupert Greville-Williaras, Hey-
wood, England. Application filed October 5, 1S95.
Patented in England August i. 1S94.

The conducting surfaces and roller contact are both me-
tallic, a circuit breaker consisting of a design imposed upon
the conducting surface in ink compounded of gelatin or
glue, albumen and a bichromate of an alkaline metal.

568.682. Electro-magnetic Adhesive Device. Albert
A. Honey, Tacoma, Wash. Application filed Janu-
ary 25, 1S96.

Claim is made for the combination of a frame, a pair of
wheels united by an axle and adapted to revolve in or upon
the frame, an electro-magnet supported by the frame, a
normally elevated contact or brush at each pole of the
electro-magnet, which contacts or brushes when inactive
stand oft' from the surfaces of the wheels, and a source of
electricity and suitable circuit wires, whereby when the
electro-magnet is energized the contacts shall be attracted
to the wheels and the magnetic force extended to the actual
point of contact between the wheels and rails,

568.683. Insulating Compound. Louis Honig, St. Louis,

Mo. Application filed June 24, 1S96.

The compound consists of alcohol, shellac, powdered
asbestos, glycerine, glue and wheat flour.

568,713. Rail Bond for Electric Railways. Charles C.
Benson, Covington, Ky. Application filed Decem-
ber I, 1S94.

This bond consists in a conducting wire carried at oppo-
site ends through the webs of abutting rails in split thimbles
having flanged heads, the electrical contact joint being
formed by driving the thimble to intimate contact of its

flanged head with the external surface of the rail, and then
expanding the thimble radially against the inclosed wire
and the inclosing rail web by upsetting longitudinally to
form an opposite retaining head,

568.720. Rontgen Ray Exhibition Apparatus. Arthur
A. Hamerschlag, New York, N. Y. Application
filed May 20, 1896.

One claim is given : In an apparatus for exhibiting Ront-
gen ray eftects, the combination of a box or casing, a source
of electricity, one or more fluorescent tubes, one or more
fluorescent screens, and a movable carriage or support
adapted to carry one or more objects before said screen or
screens.

568.721. Electric Arc Lamp. William Jandus, Cleve-
land, Ohio. Application filed March 5, 1896.

An arc lamp comprising a body and clutch mechanism,
and an annular rheostat surrounding the body lielow the
clutch mechanism is described.
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An Electric Light Campaign Club.
Probably none of the hundreds of campaign clubs in

the city of Chicago excites so much attention when out

on parade as the Western Avenue Electric McKinley

and Tanner club of the West Side. This is because the

club invariably turns out at night and is supplied with

an outfit by which it is enabled to carry a large number

of incandescent lamps in lieu of torches, thus brightly

illuminating the street and presenting a brilliant and

striking spectacle. The pictures that accompany this

article show the decorated and lamp-studded wagon

quarters of the club. It is decorated with flags and

bunting and the portraits of the Republican candidates

as well as with about 250 16 candle power lamps in

clear, red, blue and frosted glass. Conspicuous in the

scheme of electrical decoration are two large stars—one

on each side of the "tower" of the wagon Each star

contains 60 lights and is very effective. The remaining

lamps are distributed about the body of the vehicle and

on the trolley pole with which it is supplied, as shown

in the picture. The wagon is drawn by two horses

along the car tracks in the line of parade. Current is

pole, 200 men are in line when the full display is made.

Each cross-piece is five feet long, two inches wide and

seven-eighths inch thick. It serves to support five clear

glass incandescent lamps wired in series across the goo

volt mains. There are thus 500 lamps borne by the

men or. with the 250 of the trolley wagon, 750 in all

—

say 70 horse power of electrical energy expended in

illuminating a procession about the length of an ordi-

nary city block. The lamps are screwed into porcelain

wall sockets on the cross-pieces, and the wires are

tapped into the main leads and taped. A night view of

-STREET RAILWAY CLUB IN NIGHT PARADE.

which heads the procession on these occasions, but they

can give at best only a hint of the appearance of the

wagon when illuminated and scarcely an indication of

the long line of lamp bearers behind it.

The club has 275 members, all employes of the West

Chicago Street Railroad company, and it is by the

friendly co-operation and assistance of the officers of the

company that the electrical display is made possible, as

the current for the lamps is taken from the trolley wires

over the car tracks in the streets through which the club

passes in procession.

The central figure of the display is the wagon, which

is shown herewith by a reproduction of a daylight photo-

graph. Fig. 2. This is a transformed street-car wreck-

ing wagon and it is sheltered at the Western avenue

barns of the West Chicago company, near the head-

AN ELECTRIC LIGHT CAMPAIGN CLUB.-

taken from the trolley wire above in the usual manner

of an electric car. Ground return is secured through

the rails of the car track by a small truck lashed to the

rear end of the wagon, as shown. This truck has iron

wheels that formerly saw service under a transfer table

and the current passes through them to the rails.

The wagon makes a striking appearance when lighted

up. but it is only a small part of the display when the

club is on parade. The small box at the end of the

body of the wagon contains two plug switch terminals,

and to these is attached a circuit of well insulated cop-

per wire that extends some 400 feet back of the wagon.

At intervals of about four feet this circuit is upheld by

wooden cross-arms or brackets borne upon hinged

wooden poles, one on each side. There are about 100 of

these cross-pieces, and as a man is required for each

the wagon and a small number of the men in line is pre-

sent in the cut on this page.

This simply constructed outfit was planned by John

Stevenson, division superintendent for the West Chi-

cago company, who was assisted in the lamp decoration

and wiring by F. Dillraan, one of the company's electri-

cians. At first the idea was laughed at as impracticable,

but Mr. Stevenson persisted, and the result has been en-

tirely successful. The club attracts great attention

wherever it goes, and there have been no accidents. Of

course, to be effective, it can march only through streets

having trolley wires, but thanks to Mr. Yerkes' activity

and the Chicago City Council, this is but a slight restric-

tion on the West Side. When a car comes along the

wagon simply turns out for it, and the circuit is broken

for a minute or so. Two transparencies giving the
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name of the club and campaign mottoes are carried on

the cross-pieces. These are illuminated by electric

lights, and thus every spectator knows that electricity

has taken a place in campaign activity.

Electrical Features of the Chicago Day
Celebration.

The twenty-fifth anniversary of the great Chicago fire

was celebrated on Friday. October gth, by the most not-

able demonstration in the history of Chicago. The most

important feature was the great sound money parade in

the morning, in vt-bich, it is estimated, 100,000 men par-

ticipated, and which was witnessed by|three-quarters of a

million people! This demonstration was organized and

conducted under the direction of the Chicago Business

Men's Sound Money association, a non-partisan organiza-

tion of citizens favorable to the gold standard. The parade

TRiciAN. The Chicago Edison company's employes are

shown carrying their gold umbrellas, and in the upper

left-hand corner is a picture of an electric carriage of

the American Electrical Vehicle company, which at-

tracted considerable attention. Every branch of the

electrical industry was represented in the line, and it

was evident that the electrical interests of Chicago were

practically unanimous in their advocacy of the gold

standard.

The street railway men were represented in another

division, and considering the fact that the street railways

of the town were taxed to their utmost capacity in hand-

ling the great throngs of people eager to witness the pa-

rade, they made a very good showing. The wagon which

is described and illustrated in another article and which

has attracted so much attention in the night parade on

the West Side, was in line, but the beauty of the design

AN ELECTRIC LIGHT CAMPAIGN CLUB.—WAGON USED IN PARADE.

was reviewed by Generals Palmer andJBuckner, the

candidates of the Gold Democrats for president and

vice-president, and the cheering and shonts of the men
in line and the people witnessing the parade were con-

veyed by long-distance telephone to Major McKinley at

his home in Canton, Ohio, to Mr. Hobart at Paterson.

N. J., and to thousands of sound money men through-

out the territory in which the long-distance telephone

company's lines are established. This feature of the

demonstration attracted more attention than any other

in the celebration, and the electrical division of the as-

sociation, to which belongs the credit for having planned

and executed the undertaking, was generously applauded
all along the line and particularly at the points where
the telephone transmitters were suspended. One of the

pictures herewith presented is a reproduction of a

photograph of a portion of the parade, including part

of the electrical division passing along Dearborn street

before the reviewing stand of the Sound Money head-

quarters, as seen from the office of the Western Elec-

and the brilliant effects it is capable of producing, could

not of course be shown in a day parade.

In the evening the silver forces had a parade through

the down-town business district, which was illuminated

with universal brilliancy on account of the anniversary,

The North Side Business Men's association had an in-

dustrial parade in the evening in which some remarkably

fine electrical effects were produced.

C_ An idea of the magnitude of the celebration can be

gained by considering in detail some of the most promi-

nent features from an electrical viewpoint.

transportation facilities.

The street railway and suburban service was never

more severely tested. Almost 2,000,000 people were

carried by the steam, cable, electric and elevated roads

in Chicago, and there was not an accident worth men-

tioning. Not since Chicago day at the World's Fair

have the lines been taxed to such an extent. Some of

the roads broke their records in the matter of transpor-

tation. Every car on the surface lines was brought

into requisition, and during the "rush hours" there was
scarcely footing to be had oh any of them. The figures

secured from the various offices foot up 1,809,695, a

number almost unprecedented in the history of the city.

The reports are somewhat misleading, since some of the

roads give only the number of passengers brought into

the business district, while others give the total num-
ber of fares collected. Making all due allowances for

duplications it is safe to say that over 1,000,000 people

were brought to the scene of the parade. Besides this

vast total must be counted many thousands who walked

down-town and ranked themselves along the line of the

march.

The Chicago City Railway company carried 625,000

people. In this service 1,800 street cars were used.

The handling of these cars required the services of

1,000 gripmen and motormen and over 2,000 conductors.

The number of passengers carried by the West Chicago

Street Railroad company was the largest in the history

of the road. Four hundred thousand persons were

hauled during the day and night. Every car the com-

pany owned was pressed into service.

The North Chicago Street Railroad company carried

250,000 passengers. A number of extra cars was put in

service.

Only once before in its history has the South Side

Alley Elevated railroad transported as many people as

it did yesterday. On Chicago day at the World's Fair

this road carried 294,800 people. Superintendent
J. F.

Morrison estimated the number of people carried by

his road on Chicago Day this year at 200,000 in round

numbers. Thirty-five trains of six coaches each were

run at intervals of 2\( minutes. The 210 coaches in

service were packed with people on each trip.

The Metropolitan West Side Elevated made its high

water mark in transportation yesterday. General Man-
ager Baker of the line estimated last evening that the

inbound traffic on the road, up till noon, was 75,000.

The Lake Street Elevated did an enormous business,

70,000 passengers being carried during the day and

night. This road had an advantage over the West Side

surface roads, as its trains ran into the down-town dis-

trict during the progress of the procession. Trains

of three and four cars were run all day, i^:^ minutes

apart. The number of passengers carried exceeded by

15,000 the record of any previous day. Superintendent

Headley said: "We used 98 cars to carry the people.

Every car we had was put into service. We did not have

an accident of any kind."

It may be added that not an accident of any conse-

quence was reported on any of the lines. A detailed

statement from the companies is appended:
Chicago City Railway

—

State street line 220,000
Wentworth avenue line. 203,000
Cottage Grove avenue line 200,000— 625,000
Alley "L" 200,000
West Chicago Street Railroad 400,000
North Chicago Street Railroad ... 250,000
Metropolitan Elevated 75,000
Lake Street Elevated 70,000
Michigan Central , 1,500
Chicago, Burlington iV. Quincy 14,000
Chicago, Milwaukee & St. Paul 13,000
Chicago i.t Alton 15.000
Pennsylvania lines 17,000
Sauta Fe 1.250
Monon 1,000
Wabash 1,500
Grand Trunk 3,000

Illinois Central

—

Suburban 30,000
Excursion 2,500— 32,500

Chicago tS; Eastern Illinois

—

Suburban 7.500
Excursion 1,500— 9,000

Lake Shore A. Michigan Southern

—

Stock Yards line r,2ob

Main line suburban 1,700

Excursion goo— 3,800

Chicago, Rock Island & Pacific

—

Suburban 3.000
Excursion: 2,000— 5,000

Chicago & Northwestern suburban

—

Wisconsin Division 15,000

Milwaukee Division 16,000

Galena Division 15,000

Excursions 4,000— 50,000

Baltimore & Ohio 870

Chicago & Northern Pacific

—

,

Three suburban lines 12,200

Excursion trains 6,750— iS,95o

Wisconsin Central 1.350
Chicago & Great Western ., 975

Total 1,809,695

CHEERS FOR SOUND MONEY TRANSMITTED BY LONG- DIS-

TANCE TELEPHONE.

The most sensational feature of the parade was that

suggested by the electrical division of the Chicago Busi-

ness Men's Sound Money association, providing for the

establishment of telephonic communication between the

men marching in the streets of Chicago and the sound

money men in other parts of the country. S. G. Mc-

Meen, the engineer of the Central Union Telephone

company, was asked to look into the matter, and upon his

request arrangements were made at Chicago by the Chi-



October 17, 1S96

cago Telephone company, and at a number of points

along the lines of the Long-distance company, for car-

rying out the plan proposed.

In Chicago the principal work of transmission was
handled at the Telephone building, 203 Washington
street. Four long-distance transmitters operated by
storage batteries were placed on the balcony in front of

the building, each having a large tin mouthpiece ar-

WESTERN ELECTRICIAN.

HOW NEW YORK LISTENED TO CHICAGO.
[Special correspondence of the Western Electrician.]

New York, October 10.—Much interest was mani-

fested by electrical men, especially those engaged in

telephony, in the scheme of transmitting by the long-

distance telephone system the noise and cheers of the

sound money enthusiasts of Chicago to this city and other

points throughout the East on Chicago Day. The under-

ELECTRICAL FEATURES OF THE CHICAGO DAY CELEBRATION. VIEWS OF ELECTRICAL DIVISION PASSING RE\'IEW1NG
STAND AT SOUND MONEY HEADQUARTERS.

Theseranged so as to more readily gather in the sound

metal mouthpieces were about four feet long and t*o

feet in diameter. Across the street at this point a ban-

ner was hung inviting the cheers of the multitudes, the

inscription being "Your Cheers Here Will Be Heard

Throughout The Union." Underneath this was sus-

pended a large gold trumpet in the shape of a telephone

transmitter and mouthpiece. This was about nine feet

long and four feet in diameter at the large end. To-

gether with the banner this invited the cheering and the

playing of the bands, which was continued for five hours

and a quarter while the procession was passing. A
view of this point showing the arrangement of the trans-

mitters is presented in the picture on this page.

Abandof about 2oenthusiastic Bryan men took posses-

sioD of a point near the telephone transmitters and endeav-

ored to get up some opposition cheering, but theirefforts

seemed only to invite the cheers of the multitudes in the

procession and the crowds looking on and to increase the

volume, and did not interfere with the demonstration in

any way. Another long-distance transmitter with a

large metal mouthpiece was held by one of the Chicago

company's employes at a point on the press grand stand

near the Great Norlhern Hotel, and did good work at

this point in transmitting the music and cheers. This is

also shown in the upper left-hand corner of the picture.

The results at the distant points were even better than

anticipated. In New York and other eastern cities where

the telephoning was listened to, it was reported that the

words of the cheers as well as the music of the bands

were plainly heard. These results were reported by Mr.

Hobart, candidate for vice-president. At the residence

of Major McKinley in Canton 12 telephones had been

placed by the Central Union Telephone company, and

Major McKinley and his friends were enabled to listen

to the cheering and playing of the bands during the day.

At Milwaukee 40 telephones placed in the lobby of the

Hotel Pfister were besieged all day long by a great crowd

of enthusiasts. At Elgin and other points in the vicinity

of Chicago telephone parties of a similar kind were held.

During the five hours of the parade the cheering and

music were transmitted to nearly every point reached

by the long-distance lines. When it is realized that

these lines now reach from the Mississippi river to the

seaboard and cover al! of the northern cities, it is seen thai

no one event was ever so widely distributed before. In

nearly all of these towns the cheering and music of the

parade were beard at newspaper offices, clubs, hotels

and other places.

taking was eminently successful as all who visited the

Republican and sound money headquarters in this city

yesterday can testify. All day long the air was filled with

the echo of marching feet, the playing of bands and the
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headquarters, and suddenly Mr. Hanna broke off and
there could be heard the rattle and bang of a drum
corps, and then a band crashed in with "Marching
Through Georgia." Mr. Hobart spent almost a half-

hour listening to the tumult in Chicago. Then Mr.
Quay took a turn, and as some of the noise was borne
to him his face wreathed in a smile and he said:

"Wonder how Altgeld likes that ?" There was hardly

a minute that some band or fife and drum corps could

not be heard playing, and the music was smothered
every two or three seconds with shouts and hurrahs.

Occasionally a leather lunged man in Chicago could be

heard demanding to know what is the matter with

McKinley, and the answering shout of "He's all right"

would go up from thousands of throats. As the re-

ceiver could collect for transmission the noises which

were made within only a limited distance from it, the

effect was rather peculiar as noted at this end of the

wire. First there would be a wild outburst of cheering,

evidently from the onlookers, and was taken to indicate

the approach of a new division of paraders. Then
could be heard faintly the rat-tat-tat, tat, tat of the

drummer as the band approached. Then, as the drum
major caught sight of the big receiver which was to

carry the news to New York, it was evident that he

would order the band to play. The answer came in the

preliminary r-r-r-r-r-r-rat, tat of the drum, and then the

blare of the brass. The march tunes were plainly dis-

tinguishable. It was a glorious message and was fully

appreciated in this city.

NORTH SIDE BUSINESS MEN's INDUSTRIAL DEMONSTRATION.

The North Side Business Men's association cele-

brated the event by an evening parade in which many
elaborate floats appeared. The line of march extended

from the Revere house through the principal business

streets of the North Side, and the residents of that sec-

tion of the city showed their interest in the movement
by turning out in great throngs. North Clark street

was brilliantly illuminated by numerous arc lamps

placed upon that thoroughfare by the storekeepers,

adding greatly to the brilliancy of the scene. The most

attractive point on the line was undoubtedly the sub-

station of the Chicago Edison company. Over the road-

way were suspended festoons of colored incandescent

lamps that attracted attention many blocks away.

Above the main entrance to the power house was an

illuminated sign formed of 16 candle power incandescent

ELECTRICAL FEATURES OF THE CHICAGO DAY CELEBRATION.—TELEPHONE TRANSMITTERS AT TELEPHONE BUILD-

ING AND GREAT NORTHERN HOTEL, CHICAGO, BY WHICH CHEERS OF SOUND MONEY MEN WERE
TAKEN UP FOR TRANSMISSION OVER LONG-DISTANCE TELEPHONE SYSTEM.

cheering of thousands of throats. This echo was car-

ried into headquarters by the long-distance telephone

from Chicago. All visitors to the headquarters during

the day were conducted into the room and allowed to

hear the noise from Chicago. Mr. Hobart was one of

the first to listen to the uproar over the wire. He sat

down to talk with Mr. Hanna, who was at the Chicago

lamps representing the name "Edison." Another de-

sign that attracted much attention was an American flag

formed of 504 colored incandescent lamps of one candle

power each. Views of these features are presented in

the illustrations on page 184.

In the parade itself the chief feature of interest was

the float of the Edison company upon which 25 young
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women were arranged. They were dressed entirely in

white. The picture on page 184 gives only a suggestion of

the effect which this arrangement produced. The dis-

play was designed and prepared under the direction of

J.
Henry Goehst, superintendent of construction of the

Chicago Edison company.

There were a number of other electrical features in

the parade. One enterprising livery man had an illumi-

nated harness on a very spirited team. Miniature incan-

descent lamps, supplied with current from storage

batteries, were placed in conspicuous parts of the har-

ness so that the outline of the horse could be distin-

guished at a considerable distance. Another float in

which electric illumination was prominent was that of a

bicycle company. A huge crescent studded with incan-

descent lamps was the chief figure in this display.

Motor-generator for Telephone Service.
The specially designed motor-generator illustrated on

page 185 has been successfully used in Chicago on tele-

Termination of the Brush-Western Elec-
tric Double-carbon Lamp Litigation.

Final judgment in the double-carbon lamp litigation^

in which the Brush and Western Electric companies

have been engaged for many years, has been entered and

the result is a signal victory for the laiter corporation.

An important decision was entered in Chicago on

Monday, October 5th, in the United States Circuit

Court of Appeals for the Seventh Circuit, in which the

decree of the Circuit Court handed down by Judge Sho-

walter on July 24, 1S95, is sustained. In this decision

Judge Sho waiter declares the Scribner double-carbon arc

lamp non-infringing upon the Brush patent. The pres-

ent decision is on the appeal from Judge Showalter's de-

cree. The case was argued before Circuit Judges Woods
and Jenkins and District Judge Brunn and the opinion

was written by Judge Woods. The record of the case

is as follows;

These cases were argued at our October session, 1895.

They involve questions of the validity, construction and

pairs dissiinultaneously or successively, substantially as and for
the purpose shown.

5. In an electric lamp wherein' more than one set or pair of
carbons are employed, the lifter /J or its equivalent, moved by any
suitable means, and constructed to act upon said carbons or car-
bon-holders dissimultaneously or successively, substantially as
and for the purpose shown.

6. In an electric lamp wherein more than one pair or set of
carbons are employed, a clamp C or its equivalent, for each
said pair or set, said clamps C adapted to grasp and move said
carbons or carbon-holders dissimultaneously or successively,
substantially a.s and for the purpose shown.
The lifter D and the clamps C, referred to in the fifth

and sixth claims, are illustrated by figure 2 of the patent
of which the accompanying cut is a reproduction. The
second claim, which as first presented was rejected
because "altogether too broad if not functional," read
in this wise;
An electric lamp or light regulator having two or more pairs or

sets of carbons, each pair or set adapted to have independent
separating and feeding movements whereby tlie voltaic arc vi'ill be
establislied between the members of but a single one of said pairs
or sets, substantially as shown.

This patent has been in frequent litigation, and while
the validity of some of the claims is not now denied,
their construction and scope are strenuously contested.
In the following cases are reported opinions, in some of

which the prior art and other pertinent facts are so fully

stated and discussed as to make a further statement or

phone call circuits and seems to meet the conditions of

the service. It transforms a continuous current of no
volts into an alternating current of 100 volts. The mo-

tor terminals are directly connected to lighting mains of

no volts, and an alternating current of 75 volts is col-

lected from the sliding rings on the generator side. The
alternating current is then led into the primary winding

of a static transformer, located in the hollow base of the

machine, where its potential is raised to 100 volts. The
armature hasa single winding of double silk-covered wire,

insuring cool running and perfect insulation. In a test

the secondary of the transformer was short-circuited for

several hours without affecting the operation of the ma-

chine in any manner. The speed of the machine is 1,000

revolutions per minute, giving a frequency conforming

to the requirements of telephone service, Carbon

brushes are used on both commutator and collector rings.

The mechanical construction is of the best and the

machine will withstand the wear and tear of constant

running. The bearings are self-oiling and one supply of

oil will last for several weeks. This machine has re-

placed all the magneto-generators in some of the large

office buildings in Chicago.

The first cost of a motor-generator is much less than

the cost of the magnetos which it can replace, and it is

also much easier to keep one motor-generator in repair

than a large number of magnetos. Telephone subscrib-

ers also find it much more convenient to push the button

than to turn the crank in making calls. The machine

illustrated was built by Roth iSrothers & Co,, 30 Market

street, Chicago, for the Chicago Telephone company.

These machines are also wound for other voltages, and

they may also be used in medical practice.

ELECTRICAL FEATURES OF THE CHICAGO DAY CELEBRATION. —CHICAGO EDISON COMPANY S FLOAT IN NORTH SIDE

BUSINESS men's INDUSTRIAL PARADE AND ELECTRICAL DECORATIONS ON POWER STATION.

Brush Electricinfringement of letters patent No. 219,208, granted Sep-
tember 2, 1S79, to Charles A. Brush for a double-carbon
electric lamp. In case No. 271 the Scribner lamp, made
in conformity with patent No. 418,758, granted January
7, 1890, to Charles A. Scribner, and in case No. 272 the

monitor lamp and the twin lamp, which the appellee as-

serts the right to make and use under letters patent, also

to Scribner, No. 502,535 and No- 502,536, respectively,

are the devices which are alleged to infringe the Brush
patent. The claims in question read as follows:

1, In an electric lamp, two or more pairs or sets of carbcns, in
combination with mechanism constructed to separate said pairs
dissimultaneously or successively, substantially as and for the pur-
pose specified.

2. In an electric lamp, two or more pairs or sets of carbons, in

combination with mechanism constructed to separate said pairs
dissimultaneously or successively and establish the electric light
between the members of but one pair (to-wit, the pair last sepa-
rated), while the members of the remaining pair or pairs are
maintained in a separated relation, substantially as shown.

3. In an electric lamp having more than one pair or set of car-

bons, the combination, with said carbon sets or pairs, of mechan-
ism constructed to impart to them independent and dissimulta-
neous separating and feeding movements, whereby the electric
light will be established between the members of but one of said
pairs or sets at a time, while the members of the remaining pair
or pairs are maintained in a separate relation, substantially as
shown.

4, In a single electric lamp, two or more pairs or sets of car-
bons, all placed in circuit, BO that when their members are in

contact the current may pas.s freely through all said pairs alike
in combination with mechanism constructed to separate said,

extended discussion here unnecessary;
company vs. Ft. Wayne Electric compariy, 40 F. R. 826;

Same vs. Same, 44 F. R. 284; Brush Electric company
vs. Western Electric Light & Power company, 43 F. R.

533; Brush Electric company vs. New American Arc
Light company, 46 F. R. 79; Brush Electric company
vs. Electric Improvement company, 52 F, R. 965.

It is contended, under pleadings and proofs which
present the question, that the issues in case No. 271, and
in No, 272 in part, were tried and determined in the

suit against the Western Electric Light & Power com-
pany, called the Toledo case, and that the Western
Electric company was privy to and had sole and open
charge of the defense in that suit, and therefore is con-
clusively bound by the decree therein rendered, That
case was heard by Judges Brown and Ricks, and sum-
ming up the prior art Justice Brown said:

"The French patent of Denayrouse, it is true, con-
tained the principal feature of the Brush patent in the

successive combustion of two pairs of carbons, but by
means so different that they can by no stretch of con-
struction be regarded as mechanical equivalents. The
invention has no application to carbons placed end to

end, as in the American patents, but to those lying side

by side, as in the patent of Jablochkoff, who appears to

have originated this arrangement. It is in fact a dupli-

cation of the Jablochkoff candle, with the addition of an
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electric key for making and breaking contact with the

electric current for each such candle. This key is

worked by one arm of a lever, the other arm of which
has a stud pressed by a spring against the candle, which
is burning, near its lower end. When this candle is

burned nearly down, so that the stud of the lever is no
longer supported by the solid matter of the candle or

carbon, the lever and key are moved by the spring, and
contact is thus broken with the circuit for the nearly

consumed candle, and is made with the circuit for a

fresh caudle, which is thereby kindled, and thus succes-

sively, as candle after candle becomes consumed, fresh

candles are kindled automatically to take their place.

But as this patent is not seriously claimed as an antici-

pation no further reference to it will be made. The
main questions in this case turn upon the proper con-

struction of the Brush patent. While the claims are

undoubtedly broad, they ought not to be interpreted as

for a function or result, since there is nothing novel in

substituting one pair of carbons for another, and thus

securing a successive combustion of two or more pairs.

It was done long before the Brush patent, and may still

be done by manual interference, by replacing one set of

carbons with another, or by any mechanism which does

not involve the dissimultaneous and dissimultaneously

separating and feeding movement. What the claims

purport to cover are briefly all forms of mechanism con-

structed to separate the two or more pairs of sets of car-

bons 'dissimultaneously (a word coined for the occasion,

but readily understood) or successively,' in order that

the light may be established between the members of

but one pair or set at a time, while members of the re-

maining pair are maintained in a separate relation. It

is claimed by the defendant, however, that the words
'dissimultaneously or successively.' contained in the first

six claims of the patent, refer only to the exact in-

stant, the very fiinctum temporis, of the separation

of the carbons; and that as the Scribner patent un-

der which the defendants are operating, provides

for the initial simultaneous separation of the carbons,

there is no infringement, though the light is formed be-

tween but one pair, the other being held in reserve to

await their consumption. If this contention be correct,

then it necessarily follows that Brush, who is acknowl-

edged to be the actual inventor of the double carbon,

and whom defendant's expert, Mr. Lockwood, frankly

admits to be justly regarded as having done more than

anyone else to make electric arc lighting on a large scale

a practical success, secured by his patent the mere shade

of an idea—a wholly immaterial and useless feature

—

abandoning to the world all that was really valuable in

his invention."

The court below, holding the dissimultaneous initial

separation of the carbons to bean essential feature of the

Brush lamp, found that the appellee had not infringed.

Circuit Judge Woods, after making the foregoing state-

ment, delivered the opinion of the court:

The decree in the Toledo case awarded a perpetual

injunction but with an order of reference to a master to

ascertain the damages by reason of infringement, and

for that purpose the suit, it is conceded, is still pending.

It is. therefore, only an interlocutory decree and not

available as an estoppel in respect to any issue in these

TERMIN.A.TION OF THE BRUSH-WESTERN ELECTRIC DOUBLE-
CARBON LAMP LITIGATION.

suits. Barnard vs. Gibson. 7 How. 650; Humiston vs.

Stainthorp. 2 Wall. 106; McGourkey vs. Toledo & Ohio
Railway., 146 U. S. 545; David Bradley Manufacturing

company vs. Eagle Manufacturing company, 6 C. C. A.

65i.'iS'U. S. App. 349; Jones vs. Munger. company.

1 C. C. A. 668. 2 U. S. App. iSS; Richmond vs. Atwood.

2 C. C. A. 596, 5 U. S. App. 151: Marden vs. Campbell,

company, 15 C. C. A. 26. 33 U. S. App. 123: Bissell Car-

pet Sweeper company vs. Goshen Sweeper company,

72 F. R. 545.
The proposition that the claims of the Brush patent,

excepting the fifth, are void, because they are for a re-

sult or a function, and not for definite means, we do not

consider tenable. As was said in the Fort Wayne case.

40 F. R. 826, S33: "The specification describes me-
chanism whereby a result may be accomplished, and the

claims are not for mere functions. ^ -" "' They are

for combinations of specific mechanisms and their sub-

stantial equivalents, atid not for results irrespective of

means for their accomplishment." In the sixth claim

the clamp C is described as "adapted' to grasp and

move the carbons, but, there being no express reference

to any mechanism to be used in connection with them,

we are not ready to agree that the claim is "for the two

clamps in combination with the mechanism described in

the patent for actuating the clamps." See Temple
Pump company vs. Goss Pump, company, 7 C. C. A.

174, s. c. 18 U. S. App. 229.

Upon the controlling question, whether the claims of

the patent refer to the initial separation or only to an
arc-forming separation of the carbons of the lamp, we
concur in the view of the court below.

It is not to be questioned that Brush's object was to

produce an electric lamp in which by means of auto-
matic mechanism two or more sets of carbons should be
consumed successively; but while that fact should not be
overlooked in any attempt to determine the meaning of

the claims of his patent, the distinction between the ob-

ject of an invention and the means contrived for its ac-

complishment should not be forgotten. The object to

be achieved is not patentable; the means may be. The
claims in question, as it was necessary they should be
in order to be valid, are for the means described, and
their equivalents, of effecting in a single lamp the suc-

cessive burning of two or more pairs of carbons. To
accomplish that purpose Brusti devised and claimed a

"mechanism constructed to separate said pairs dissimul-

taneously or successively, substantially as described and
for the purpose specified." As the lamp and its opera-
tion are described, there occurs in it first a separation

of one pair of carbons and closely following a separation
of the second pair, producing, between the latter, if

there bs but two sets, an arc light which burns until the

carbons are consumed, whereupon the carbons of the

other pair are brought again into contact, and at once
are separated the second time, producing an instant re-

newal of the arc, which continues, barring accident, un-
til the carbons supporting it are consumed. In the light

of the prior art, how ought the claims to be construed?
Without attempting a presentation of that art, we are

content with the summary statement of it made in the

Toledo case. "While the claims," as it is there said,

"are undoubtedly broad, they ought not to be interpre-

ted as for a function or result, since there is nothing
novel in substituting one pair of carbons for another,

and thus securing a successive combustion of two or

more pairs. It was done long before the Brush patent.

and may still be done by manual interference, by replac-

ing one set of carbons with another, or by any mechan-
ism which does not involve the dissimultaneous and dis-

simultaneously separating and feeding movement." It

is. of course, an obvious and necessary characteristic of

the Brush lamp that there shall be in it a successive or

dissimultaneous arc-forming separation, because other-

wise there cannot be a successive consumption of the

different sets of carbons. In other words, in a double-

carbon lamp successive burning and dissimultaneous
arc-forming separations are inseparable conditions. A
claim for one is equivalent to a claim for the other. The
final object to be accomplished is the successive burning
of the different sets of carbons, but that cannot be with-

out an arc-forming separation of each set as it begins to

burn. If therefore the claims of the patent, as contended
and as seems to have been adjudged in the Toledo case,

cover the arc-forming separation with which the burning

of each set of carbons begins, the patent gives a

monopoly of all possible lamps in which two or more
sets of carbons are brought automatically into successive

use, no matter what the means or mechanism employed.
So broad a construction is not admissible. It is antici-

pated by the patent of Denayrouse, and probably by
those of Wilde, Reynier, and Siemens and Halske—at

least when considered together and in connection with

the Day lamp; Floresheim vs. Schilling, 137 U. S. 64.

There cannot be a mechanism capable of "substituting

one pair of carbons for another, and thus securing a suc-

cessive combustion of two or more pairs," "which does

not involve the dissimultaneous and the dissimultane-

ously separating and feeding movement." if that expres-

sion means the so called arc-forming separation, and not

the initial separation so plainly illustrated by the lifter

D, as shown in the drawing and explained in the specifi-

cation of the patent. The second claim, which was first

presented to the Patent Office, covered in terms, "inde-

pendent separating and feeding movements whereby the

voltaic arc will be established between the members of

but a single one of said pairs or sets, substantially as

shown." That was an appropriate and accurate mode
of expressing the idea of arc-forming separation, and in

none of the claims allowed is there an equivalent ex-

pression. That claim, however, was rejected, not be-

cause functional, but because it was "altogether too

broad, if not functional;" and the authorities are famil-

iar which forbid a construction of claims allowed which
will make them equivalent to broader claims rejected.

It does not follow from this construction of the

claims that Brush "secured by his patent the mere
shade of an idea—a wholly immaterial and useless fea-

ture." It is still possible to give his patent the benefit

of a liberal though not unrestricted application of the

doctrine of equivalents and to bring under it merely

colorable departures from the terms of its claims. In

the case against the Ft. Wayne Electric company. 44

F. R. 2S4, for instance, a device in which one set of

carbons was at first separated by hand was declared an

infringement—though it is to be observed that it was so

held "because it clearly appears from the proof and op-

eration of the machines, as exhibited upon the hearing

of the motion, that if the attendant did not latch up the

upper carbon of one pair the machine itself would auto-

matically do so. the same as it is done in the Brush

lamp." It is easy to conceive a mechanism which at

first and for a short while would lift the carbons simul-

taneously and allow them to burn alternately as in the

day lamp, and then produce a distinct and wider sepa

ration of one pair, leaving the other set to burn until

consumed, when, as in the Brush patent, the pair which

had been held in separation would come into play. Bur

such an attempt at evasion would hardly be allowed to

succeed. Again, if it be true as contended that the car-

bons in the Brush lamp, as described and illustrated,

are operated by a single mechanism, the fact is not men-

tioned in the claims, and. by a liberal construction, the
monitor and twin lamps, it might be said, do not es-
cape infringement merely because in them each pair of
carbons is moved by a separate mechanism, connected
with the other only by the electric current which passes
through botb. Those lamps and the Scribner lamp do
not infringe, we agree with the court below in holding,
because instead of the dissimultaneous initial separa-
tion, which we consider an essential feature of the
Brush lamp, they have a distinctly simultaneous initial

separation, which deprives them of the advantage as-
serted in Brush's specification to result from the forma-
tion of the first arc between predetermined pair of C"
bons, and, on the other hand, secures for them the ad-
vantage of arcs of equal length between both sets of

carbons, which in the Brush lamp, it seems, is not effected
The contention that there has been infringement even

if the patent be limited to the initial separation of the
carbons, because it is physically impossible that two
sets of carbons shall "be separated at one and the same
electrical instant of time," is manifestly fallacious,

though the physical fact be conceded. The separation
contemplated in the Brush patent is certain, controlled

and predetermined, and. in so far as there may be a

MOTOR-GENERATOR FOR TELEPHONE SER\'ICE,

failure to effect a simultaneous separation by the mech-
anism in the lamps of the appellee, it is uncontrolled and
not intended-

In respect to the invention covered by this patent,

Brush was not in the broad sense a pioneer, though
doubtless by reason of his prior inventions he may have
been "justly regarded as having done more than anyone
else to make electric arc lighting on a large scale a prac-
tical success." In support of the application for this

patent his attorneys before the Commissioner of Patents
insisted that the real invention was "broadly a princi-

ple, or a method of moving the carbons in a lamp," and
that that ^' mode per se" was the true invention sought
to be protected; but it is clear that the patent as granted
is for mechanism only, and while under a liberal appli-

cation of the doctrine of equivalents, "if the device is

appropriated in its essential features it will be an in-

fringement, notwithstanding some change in the loca-

tion and relation of parts," even though a doubtful
function of little comparative worth be eliminated;

Western Electric company vs. Sperry Electric company
7 C. C. A. 164, 173, s. c. iS U. S. App. 177; yet the
proposition enunciated in Temple Pump company, vs.

Goss Pump company, 7 C. C. A. 174, 182, s. c. iS U. S,
App. 229. is not inapplicable, namely, "that when a
device designed merely for the improvement of a well

advanced art is described as having particular features

of construction, which are adapted to accomplish specific

results or modes of operation, and the claim of the patent
is for that device, the features so described are covered
by the claim, and may not be rejected, or treated as of

secondary importance, in order to extend the patent
over other forms or features not described.

The decree of the circuit court is affirmed.

This decision brings to a close a long line of litigation

extendijig over several years. The Brush company's in-

terests were represented by Henry A. Seymour and

Barton & Brown of Chicago appeared for the Western

Electric company. Many complications and the general

acquiescence of the public in the belief that the Brush

company's claim was valid made the task of defending

the case an extremely difticult one. and the final de-

cision all the more important victory for the Western

Electric company and its legal representatives.

Warning to the Trade.
The following notice, sent out from the headquarters

of the General Electric company, will be of interest to

many electrical men:

Information has reached us that a man calling him-
self Charles C. Caldwell, formerly of Shelby ville, Ind..

is circulating around the country representing himself

as an electrical engineer connected with this company
and drawing small sums against the company and its

officials. This man has never been connected in any
way with the General Electric company and this notice

is sent out as a warning.
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The Western Electrician's first special electric light

convention number (dated May 9th) contained 7,576st|uare inches

of advertising. For the same week the "Electrical World" con-

tained 7.326, the "Electrical Engineer" 3.687 and the "Electrical

Review" 3.375 square inches of advertising.

The Western Electrician's advertising, therefore, ex-

ceeded that of the "Electrical World" by 250 inches, that of the

"Engineer" by 3,889 inches and that of the "Review" by

4,201 inches. It exceeded the combined advertising of the

"Review" and "Engineer" by 5 I 4 inches.

Concerning Mr. Asher's "System of Electrical Trans-

mission." which is explained in another column of this

issue, it must be admitted that many of the writer's

statements are extravagant; for instance, he says, in

•describing a proposed transmission scheme employing

15.000 volts where the distance is divided into three

parts of 100 miles each: "An induced current can ar-

rive at station D, 300 miles from A, with a quantity and

a tension not greatly inferior to those of the current

which left the transmitting station A." Undoubtedly

some advantages attend the employment of this plan

under favorable conditions, but Mr. Asher's "system", we

take it, is not seriously offered as a solution of the prob-

lem of perpetual motion.

the experiments noted the proportion of acetylene was

progressively increased from one to 82 per cent. The
record shows that the mixture containing three per cent,

of acetylene was the first to be affected by contact with

the flame placed either above or below. A pale-green

flame slowly traversed this mixture, showing that it

was feebly explosive. Further observations developed

the fact that as the proportion of acetylene was increased

the rapidity of combustion advanced and even a sma 1

volume of the mixture gave decidedly explosive effect,

so that when 22 per cent, of acetylene was present, the

explosive combustion of the mixture was attended with

a slight separation of unburnt carbon. Finally, as the

proportion of acetylene was increased the separation of

carbon was more marked and the limit of explosibility,

as judged by the flame traversing the mixture, was

reached when Si per cent, of acetylene was present.

The first steps in a movement having for its object the

standardization of incandescent lamp sockets have been

taken under the auspices of the National Electric Light

association. The subject has been under consideration

a long time and lamp makers as well as central station

men have recognized the necessity of establishing such a

standard, but it has heretofore seemed impracticable to

get the representatives of conflicting interests together

to consider the matter. In the Western Electrician

of May 9th, Frank R. Upton suggested that the question

be taken up by the National Electric Light association,

saying: "There is one matter which might profitably

come before the National convention, which from my
own experience I deem very important— that is, the

standardizing of the sockets of incandescent lamps."

Mr. Upton presented his views upon the subject in this

contribution and they will no doubt have considerable

weight with the gentlemen who will formulate a plan or

agreement. The work undertaken is of great impor-

tance to the industry and the action of the National Asso-

ciation shows that President NichoUs is alive to the

needs of the members.

With the decision of the United States Circuit Court

of Appeals in the double-carbon lamp litigation, which is

presented on another page, this great legal battle of

more than six years' duration is brought to a close and

the decree of the lower court, declaring that the Scribner

lamp does not infringe the Brush patents, is sustained.

In the Circuit Court on July 24, 1S95, Judge Showalter

had given a decision favorable to Scribner's contention.

The decision was on two cases, the Brush Electric com-

pany and the Western Electric company being com-
plainant and defendant, respectively, in each. In one

it was alleged that the patent granted to Charles E.

Scribner on January 7, 1890, and assigned to the defend-

ant, infringed the celebrated double-carbon arc lamp

patent of Charles F. Brush, granted on September 2,

1S79, while in the other case the Scribner patents of

August I, 1893, were said to infringe the same Brush

patent. The court decided against the Brush company

in both cases, holding that the Scribner lamps did not

come within the claims of the Brush patent, although

the same end was achieved by means not claimed in the

Brush patent. He dismissed both bills for want of

equity. Appeal was taken to the United States Circuit

Court of Appeals, and it is upon this appeal that the

present decision is made. Judge Woods, who prepared

the opinion accompanying the decision, briefly outlines

the history of the litigation and the special features in

the case under consideration. The court sustains the

finding of Judge Showalter that the Scribner lamp is not

an infringement of the celebrated patent of Charles F.

Brush.

An English scientist has been studying the behaviour

of mixtures of air with gradually increased proportions

of acetylene when brought into contact with flame. In

We have already taken occasion to commend Presi-

dent NichoUs for the activity he has displayed in the dis-

charge of his official duties as chief executive of the Na-

tional Electric Light association, but we feel constrained

to call attention once more to the valuable services

he is giving the electrical interests of the country. New
members are being enrolled and the work of collecting

statistics upon the cost of municipal lighting has been vig-

orously pushed, so that an amended report has been pre-

sented for the consideration of the members. A new
plan has been adopted for prosecuting the work of the

committee on data. A practical engineer of high stand-

ing has been retained to personally visit a number of

central stations in the East and West, and gather from

first hands the information considered necessary. Con-

cerning the work thus far accomplished President

NichoUs says: "I have this week carefully reviewed such

portions of the report as have been completed, and can
promise our members that it will, in my opinion, when
completed, be the most valuable publication yet issued.

by the association. It will be printed in book form, and
will, I hope, be ready for distribution on or about

March 1st, next, so that members may have ample time-

to prepare for its discussion at the convention." The
question of consolidating with the American Street Rail-

way association has been taken up and a committee has

been appointed to represent the lighting organization,

in the negotiations. The committee of street railway

men has not yet been appointed. Other topics of inter-

est are discussed in the president's interim report No. 2,

but this will suffice to show that much active work is

being done. Again we congratulate President NichoUs

and the organization upon their excellent record thus far>

Chicago Day. 1S96! The remembrance of the'cele-

bration of the twenty-fifth anniversary of the great fire-

will long be cherished by the people of this city. It:

fittingly illustrated the cosmopolitan character of the

town and afforded an object lesson worthy of the serious

consideration of students of human progress and forms-

of government. It was essentially American, such a

demonstration as could be furnished by no other city in.

the country. The celebration took the form of parades

and public meetings, the advocates of "sound money"
and "free coinage of silver" vying with each other in

making an imposing spectacle. There was an intensity

of feeling displayed that baffled description, but through-

out the stirring scenes of the day and night there was not

the slightest disturbance or disorder to mar the celebra-

tion.

The principal result of these manifestations of public

sentiment was to demonstrate the overwhelming ma-
jority in Chicago for "sound money, law and order."

The parade of the advocates of a gold standard was the

greatest political demonstration this country has ever

seen, the number of men in line being variously esti-

mated between 80,000 and 100,000, while the multitudes

who witnessed the parade must ha^e reached 750,000.

The cheers and shouts of this multitude greeted Pal-

mer and Buckner at the reviewing stand in front of the

Palmer house, Chicago, and McKinley and Hobart at

their homes in Canton. Ohio, and Paterson, N. J.
The

republican candidates passed several hours at their long-

distance telephones, through the agency of which they

were enabled to listen to the cheers and shouts of the

men marching in the gold parade, the music of the bands

and the applause of the people witnessing the gorgeous

spectacle. But they were not the only ones thus fa-

vored. The telephone company extended the same

courtesy to subscribers in all parts of the country who
wereconnected with the long-distance line, and it is safe

to say that thousands of people in different parts of the

country between Milwaukee. St. Louis, Boston and

New York took advantage of the opportunity to hear

Chicago's business men cheer for a sound financial sys-

tem. The details of the arrangement by which this was

made possible and an idea of the service furnished can

be gained from a perusal of the article on this subject

which is presented on another page. It should be noted

in passing that the electrical division of the Sound Money

association, which, by the way, suggested and worked

out the idea of utilizing long-distance telephony as a fea-

ture of the demonstration, was one of the best-looking

divisions of the parade and reflected credit upon the in-

dustry.

The silver men held their parade in the evening,

turning out 20,000 men in line. Their line of march

was "brilliantly illuminated by electric lights and the

decorations of the big stores in the retail business dis-

trict through which they passed added greatly to the

animation of the scene.

The North Side business men, irrespective of party,

had an industrial parade which was interestmg and at-

tractive. Many beautiful electrical effects were intro-

duced, as noted elsewhere, and thousands visited the

sub-station of the Chicago Edison company in North

Clark street, which was resplendent with light and color.

Probably the most surprising feature of the history of

the celebration is the day's record of the railway com-

panies, which is presented in another column and which

shows that 1,809,695 persons were carried on the sur-

face and suburban lines which furnish transportation

facilities to the people of Chicago. The surface roads

were greatly hampered by the police regulation which

prohibited the operation of any form of vehicle in the

business district during these parades. It was a wise

provision, however, as experience fully demonstrated.
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Incandescent Lamp Socket and Base.

The meeting of manufacturers of incandescent lamps

and sockets, held under the -auspices of the National

Electric Light association in the rooms of the American

Institute of Electrical Engineers, on Friday, October

gth, was attended by Frederic NichoUs. president of the

National Electric Light associadon and George F. Por-

ter, secretary; Charles I. Hills of the Perkins Electric

Switch Manufacturing company; W. C. Bryant, Bryant

Electric company; C. E. Scott, Bristol Electric Light

company, Bristol, Pa. ; A. A. Pope, Edison Electric

Illuminating company, New York; A. D. Page. Harri-

son Lamp Works, Harrison, N. J.; M. K. Eyre, Gen-

eral Electric company; F. W. Hawkins, Electrical Engi-

neering & Supply company; A. B. Field, Anchor Elec-

tric company; C. H. Rockwell, Buckeye Electric com-

pany; F. S. Terry, Sunbeam Incandescent Lamp com-

pany; C. D. Marsh, Bryan-Marsh company; A. P. Sey-

mour,. Bass & Seymour; S. Wheelwright, John E.

Crigal, Newark, N. J. ; H. C. Wirt, General Electric

company: E. E. Ries, W. F. Hanks, C. W. Price, W.

J. Johnston and T. R. Taltavall of New York.

President NichoUs in opening the meeting said: "In

order that there may be no misunderstanding in regard

to the attitude of the National Electric Light association,

I take the opportunity of stating before the business of

the meeting commences, that on behalf of the association

I have endeavored to bring together the several interests

here represented for the purpose of discussing the ques-

tion at issue, and of trying to solve the somewhat diffi-

cult problem of standardizing the incandescent lamp

socket and lamp base. This association is absolutely

impartial, and it was thought that more could be accom-

plished by holding such a meeting under neutral au-

spices than in any other way."

Mr. NichoUs was requested to act as chairman and

George F. Porter as secretary. The first resolution

adopted was "that it is the opinion of those present at

this meeting that a standard lamp socket and lamp base

is desirable." A general discussion followed, the final

results of the meeting being set forth in the following

resolutions, which in each case were carried unani-

mously.

That before proceeding to investigate the patent sit-

uation or licensee question, to obtain theopinion of this

meeting as to whether any existing type of socket or

lamp base fulfills all requirements that a standard socket

should possess.

That the most desirable lamp base and socket, in it-

self considered, is a socket adapted for Edison base

lamps.
That a committee composed of Messrs. Terry, Rock-

well, Bryant and Hills be appointed to confer with

tbe licensers and licensees of the socket patents with

a view to arranging for their general use. and to re-

port back to a meeting at an early date, and that the

president of the National Electric Light association be

requested to act as chairman.

A general meeting will be called to receive the report

of the committee and act upon any suggestions that it

may present.

Metric System in England.

"The question of the early adoption in England of the

metric system." said Sir Douglas Fox in a recent ad-

dress, "is of importance, not only to the engineering

profession, but also to the country at large. The
recommendation of the recent royal commission, ap-

pointed for the consideration of the subject, was that it

should be taught at once in all schools, and that, in two

years' time, its adoption should be compulsory: but it is

much to be regretted that, up to the present time, noth-

ing has been done. The slight and temporary incon-

venience of having to learn the system is of no moment
compared the great assistance it will prove to the

commercial and trading world; the simplification of cal-

culations and accounts would be hailed with delight by

aU so soon as they realized the advantages. England is

sufiering greatly in her trade with the continent for

want of it. Our foreign customers, who have now used

it for many years, will not tolerate the inconvenience of

the endless variety of weights and measures in use in

England; and they consequently purchase their goods

to a great extent from Germany rather than use our

antiquated English system. It is no exaggeration to say

that, with their knowledge of tbe metric system, they re-

gard ours as completely obsolete and unworkable, just

in the same way as we should were we to buy our corn,

our wine, our steel and iron by the bin, the ephah, or

the homer, or to compute our measurements by cubit,

stadium or parasang. It behooves all who desire to see

England regain her trade to use all their influence in

favor of the adoption of this sy'stem, as its absence is

doubtless one of the contributory causes for the loss that

has taken and is taking place. An important argument

in favor of the metric system of weights and measures is

that it is adopted all over the civilized world by physi-

cists and chemists; and it may be stated with confidence

that the present international character of these sciences

s largely due to this."

Western Society of Engineers.

The Western Society of Engineers met Wednesday

evening. October yth, in Scientific Hall, Armour In-

stitute, Chicago.
J. J. Reynolds presided and 103 mem-

bers and guests were present, including several ladies.

T. L. Condron read a paper on ' 'Steel for Boilers and Fire

Boxes," with stereopticon views illustrating and ex-

plaining variations in the specifications of the Master

Mechanics' association and the steel manufacturers as to

tensile strength, elastic limit, etc., and with reference

to the chemical requirements in steel. H. F.
J.

Porter

spoke on ' 'Steel Forgings" and the practice of the Bethle-

hem Iron company. He presented views with the

stereopticon of the extensive plant of that company, of

the powerful cranes used in handling monster ingots of

steel while they were being forged into desired shapes

by the ponderous hydraulic machinery for armor plates

and turrets for battle ships, into huge cranks for steam-

ships such as the St. Louis and St. Paul, and large ord-

nance for the government. The steel was pictured in

its various stages of reduction for the different purposes

it was designed to be used.

The next meeting of the society will be held in its

rooms, 1736 Monadnock block, Chicago, Wednesday
evening, October 21st, when discussions of these

papers will be had. followed by a paper on "Railway

Yards and Terminals," by H. G. Hetzler of the Chicago,

Burlington & Quincy railroad.

The society decided to visit the Bedford stone quar-

ries of Bedford, Ind., and the works of the Western Ce-

ment company of Louisville, Ky., on October i6th and

17th. The Louisville. New Albany & Chicago railroad

(Monon route) tendered free transportation to the so-

ciety for this trip. The party will enjoy the hospitality

of the owners of the quarries and that of the cement

company.

Y. M. C. A. Courses in Electricity.

The importance of the educational work being done

by the evening college of the central department of the

Young Men's Christian association of Chicago is shown

by the fact that over 800 students are enrolled in

the several classes. The work of the classes in elec-

tricity promises to be of special interest during the

coming winter. Two courses are offered—one a be-

ginners' course, the other an advanced course for elec-

trical workers.

In the beginners' course the theories of electricity and

magnetism will be studied, and Silvanus P. Thompson's

text book will be used. The association has been very

fortunate in securing the use of a complete set of ap-

paratus, which will be used, not only by the instructor

but also by the students in demonstrating experimentally

the laws which they are considering.

The advanced course will cover all the every day

problems of electrical practice. Especial attention is to

be given to the use of measuring instruments and the

making of tests. Arrangements have been made to

make a complete dynamo test and the students will

assist in making efficiency tests of one or two plants in

the city during the winter.

Both classes will be taken occasionally on visits to

some of the most important power plants in the city,

which will afterward be discussed in the class room.

The work of the classes is in charge of George A.

Damon, a graduate of the electrical course at Ann Arbor

and for some time associated with B. J. Arnold of Chi-

cago. The expense connected with the courses is

nominal and there are many ambitious young men in

Chicago who would do well to look into the benefits

offered.

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Elec-

trician.]

A telephone line is being constructed from Augusta,

Mont., to Sun River. It is to be completed by Novem-
ber ist.

The Arcadia, Wis., Telephone company is extending

its system to Waumandee. Wis.

Tbe Western Electric Telephone company has its sys-

tem completed and in operation to Luverne, Minn., and

Sioux Falls, S. D. The Northwestern Telephone Ex-

change company will soon have its system connected

with these points.

Fargo, N. D., will probably have connection with

Minneapolis and St. Paul over the Northwestern Tele-

phone Exchange company's wires by November ist.

An effort to arrive at a compromise in the war be-

tween the city of Sheboygan, Wis., and the Wisconsin

Telephone company has been made. The company has
recently renewed its exchange, but has no franchise and
cannot extend its system.

The telephone company at Deadwood, S. D., has be-

gun the construction of a line to Galena, S. D.
The Northwestern Telephone Exchange company has

completed its South branch central exchange in Minne-
apolis and has it in operation, with about 250 connec-

tions. The city has 2,500 telephone subscribers and St.

Paul has 1,600.

Novel Experiences of Telegraph Oper-
ators.

It is wonderful how the ear may be educated. An
old-time telegraph operator related some of his experi-
ences with sound telegraphy to a writer on the Phila-
delphia Times, who says that there is no reason to

doubt his stories, and that they are worthy of being re-

peated in his own language. Said he;

"The ear becomes to an experienced telegrapher so
acute that the slightest variation in time or sound is as
plain to him as a dropped note to a musician. Any good
operator is able to distinguish between the sending of

operators, and can tell by the sound of the instrument
any man with whom he has worked for any considera-
ble length of time. You know I am out of the business,
and have been for a number of years. Still. I occa-
sionally drop into telegraph offices, and like nothing bet-
ter than to get on a busy wire and be 'roasted' by a fast

man for an hour. It keeps my hand in, which needs
almost constant practice in order that it may not lose its

nimbleness when working the key. The ear. however,
never loses its sensitiveness. While in Newark, N. J.,
a year or two ago, I was called to the Western Union
office by telephone. When I arrived there the manager
said: 'There is a man in Philadelphia who wants to

talk with you,' pointing out the instrument which I was
to use. I opened the key and called Philadelphia. The
operator answered, and I made myself known. 'How
are things, my boy?' came back in answer, with no
name attached.

" 'Joe Gettler, by gum,' I said; and so it was.
"Now, mark you, I had not seen or heard from my

friend Gettler for three years, and had not heard him
send a word by telegraph during that period of time.
He and I had worked on the same line for a year or
more, and his sending was as familiar to me as is your
voice. I recognized his touch, and yet I supposed he
was at that time in a Chicago telegraph office. Yes,
there is clearly as much difference between the sound of
different telegraphers' sending as there is between the
handwriting of any two men in the same line of busi-
ness. In fact, there is a much clearer distinction be-
tween the sound of the instrument when different hands
are working the key than there is between the penman-
ship of lWO telegraphers, because there is a marked re-

semblance in all good operators' copy.

"It is stated, and I have no reason to disbelieve the
story, that during the civil war Jim W*aite, an old-time
New York operator, was sent to the front by the govern-
ment to work important wires. He one day got onto a
wire over which very important secret messages were
beingsent by confederates, and the result would have been
funny had it not been such a serious matter. It was in

Tennessee or Kentucky, I forget which. Waite with his
pocket instrument, got inside tbe confederate lines, and,
having learned that messages were being sent over a
certain wire from Richmond to the general in command
at that point, he tapped the wire and copied several
valuable messages. This was nothing new, for opera-
tors on both sides did the same thing time and time
again. But Waite was over anxious. There was an
interruption in the middle of the dispatch, and Jim was
anxious to get the remainder. To urge the sender on he
opened his key, and simply said: 'G. A. Commissary,'
the *G, A.' meant 'go ahead' and 'commissary' was the
last word that had been sent. What was Waite's sur-
prise to hear, Instead of a continuance of the message:
'Jim Waite, what are you doing on this line? Get out
or there will be trouble." Jim didn't wait to find out
who was the man. He said afterward that the sender
had a very familiar sound, but he couldn't for the life of
him tell who the operator was.

"Jim found out four or five years later. He was tele-

graphing and was employed in the old Broadway office

of the Western Union Telegraph company. New York.
One day a young man walked into the office and ask for

Jim Waite. The men met and looked at each other, but
there was no recognition of the visitor by Waite. In
fact, they looked upon each other's faces for the first

time. 'So you are Jim Waite,' said the caller. 'WeU,
I'm glad to meet you. My name is Mosely—Charles
Mosely—and I used to sign "C. R." in Charleston.'
Waite remembered him in an instant. The two men
had for a long time worked different ends for a north
and south wire before the outbreak of the war, and had
become fast friends without ever having met. Still Jim
Waite didn't know Mosely was the man who had told

him to get of the wire inside the confederate line.

'Where did you go after stealing those dispatches I was
sending during the v/ar?' asked Mosely, and then Waite
understood it all. Mosely supposed that Waite had
recognized his sending even while stealing the dis-

patches, and said he thought it strange that Waite had
not recognized his sending as quickly as he had the
pear that the power required to run the machine was
very small, but this deceptive practice was abandoned
long ago. The principal thing to look after now, is. as
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touch of Waite. I knew Waite well, and he declares

that the story is absolutely true.

"Any operalor who is accustomed to work by sound

with men every day can tell in an instant just who is

working the key. There is something peculiar in

the way each operator opens and closes his key

Of course, it is entirely a matter of education

of the ear. Another evidence of the suscepti-

bility of the rural nerves to education is the fact that an

operator can receive and copy a message and at the same
time distinctly hear and comprehend everything that is

being said by others in the room. He can be very

busily engaged at anything, and yet his ear will take in

everything that is said near him. Another peculiar

thing is the fact that a telegraph operator working at

night will lay his head within two inches of a working

instrument and sleep as soundly as though in bed. He
will not be disturbed in the least until his own office

call is sounded by the instrument. Of course each

sound is exactly of the same degree of intensity, and it

is only the training of the ear that causes him to dis-

tinguish his office call when even asleep."

Improved Standardizing: System Pro-
posed.'

Bv W. J.
Clark.

We all know that in street railway operation there is

not the necessity for the full and constant study of

standardizing rolling stock that is being carried on by
the master car builders and master mechanics of the

steam roads, for in their case the continuous inter-

change o{ cars between various lines have necessitated

an almost universal standard of drawbars, couplers,

etc., and a close approach to a standard in car body
construction. With you this interchange of rolling

stock only exists to a slight extent, and these, of course,

under such conditions that it makes no particular differ-

ence what the height of a car body is, the length of its

wheel base, the style of its trucks, or what any other of

its mechanical details are.

It is also true that the conditions and service of no

Styles B and C.
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two electric railways are alike and that the necessities of

one road as to character of car body, style of truck, type

of motors, kind and size of engines and generators may
be entirely different from the road next to it. So from

the steam road standpoint, standardization would be

impossible, but in the practical operation of a street

railway different conditions exist from those met with

in operation of a steam road, so you must view the spe-

cial features of your business from a different stand-

point than they. Unquestionably it would operate to

your advantage, as it would most certainly to the elec-

trical manufacturer, if some positive rule for the rating

of all of the electrical apparatus were fixed. It makes

but little difference what this basis of rating is, provided

it is universal, well understood and thoroughly insisted

upon by street railway men; and I wish to be distinctly

understood as not advocating the particular method of

rating which has been followed by the corporation

which I represent, but I do most emphatically place

myself on record as being in favor of some system to be

I, Read before ihe New York Stale Street Railway association
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evolved through the wisdom of the street railway fra-

ternity, and based upon such methods as may seem most
just to them, which will fix definitely what a motor of,

say, 25 horse power or 800 pounds tractive effort is, or
what, for instance, constitutes a 500 kilowatt generator,
and of even going farther than this and define the capac-
ity of switches, circuit breakers and kindred devices.

No one can suffer from such an arrangement, which is

entirely just to both the manufacturer and user; and
with the adoption of such a rule the little remaining
mystery concerning the practical side of electrical appa-
ratus would disappear, as it should do.

The electrical manufacturer, while justly entitled to

much credit for the advancement of the science and the
making of electrical railroading practical, has many sins

to answer for under this heading of mystery, and the
only power on earth which can absolve him from his re-

maining sins of this description is the united action of

the users of his product to define distinctly and clearly

what his product shall be called. And it makes no dif-

ference to him whether some particular article of his

production is called a horse or an elephant, providing his

competitors' production which should do the same work
is similarly designated. But. if he uses the terra horse,

and his competitor that of elephant, he is of course at a
great disadvantage. While the purchaser who may not
be thoroughly conversant with the different terms as ap-
plied may supposedly buy the larger animal, and when
too late discover that he has only secured a moderate
sized pony.
The manufacturer who has used the larger term is not

altogether to blame, either, for no class of machinery
has ever yet been produced which was susceptible to so

many different methods of rating as electrical apparatus,
and all of which may be considered honest. All such
methods are entirely dependent upon the standpoint

from which its producer views the matter; as, for in-

stance, one producer may say, I will rate a certain sized

generator so that it will give a product of 300 kilowatts

continuously, and never rise to a dangerous limit of heat-

ing, so he calls this a 300 kilowatt machine. Now this

very machine would, for instance, develop, say, 400 kilo-

watts capacity for a period of two hours without rising to

a dangerous degree, so some other manufacturer says

that in practical operation no generator ever had a con-

tinuous load up to its rated capacity, and a safe basis to

go on is to rate the machine at what it will do for two
hours, and he calls it a 400 kilowatt. The natural con-
sequence is that someone buys a machine that is either

larger or smaller than what they supposed they were
purchasing, and if they are fortunate enough to escape
paying more money than they should for a certain ca-

pacity machine, they are exceedingly liable to get tangled

up on the proper sized engine unit to go with the ma-
chine, and following in the wake of the transaction is the

old story of engines being found too large or too small

for the generators which they are coupled with. For
this trouble, our brethren of the engine trade are not by
any means guiltless; for, as some of you have learned by
experience, methods of engine rating are about as flexi-

ble as those followed on generators; and I trust that I

will not be accused of giving away stale secrets when I

say that instances have come within my observation,

where the engine man and electrical agent have stood in

together to make it appear to some prospective purchaser

that he was getting at least all that he paid for in both
engine and dynamo capacity. These evils have of course

not troubled the larger roads, with their skilled engineers.

so much as they have the smaller roads and the newer ones

which were about to begin business; yet it is unqestion-

ably wise and just that all opportunities for mistakes,

misunderstandings and nfisrepresentation on such fea-

tures should be forever done away with.

What has been said on generator rating applies with

equal or even greater force to the rating of street car

motors, for even greater differences exist in defining

their capacity than is met with in generator practice-

In fact, the varying features necessitated by the con-

struction of motors for various 'characters of service

furnish greater opportunity for mystery than in connec-

tion with stationary machines, and the best of engineers

are occasionally imposed upon by misused terms in con-

nection with some particular class of motor, conse-

quently some definite rule is even more necessary for

their rating.

For both generators and motors it is imperative that

there be some prescribed rule as regards the character

and method of their insulation. In natural sequence
to the question of motors comes that of car wiring. It

is customary with all the manufacturers of car equip-

ment to furnish a liberal quantity of good material for

this purpose, and as to a great extent the work of install-

ing the same is done by the railway companies them-
selves, troubles from this source are not nearly so nu-

merous as formerly, yet there are cases where installation

is done by manufacturing companies, car builders and
outside contractors, which would never pass inspection

were the wiring done in any building of our larger cities.

While the necessities for good work in this particular

are of course far more apparent on a car body that is

subjected to all sorts of movements and motions than in

connection with the wiring of a building, the need of

preparing for the last class of wiring was apparent

years ago, and has been strictly followed ever since, so

no argument is needed for the fixing of standard car

wiring rules.

On standardizing switches, circuit breakers, bus-bars,

etc., I can offer no better argument than to state that

your engineers well know carrying capacity of certain

weights of copper on their line of work, and on the

articles which I have mentioned the results should be

as well known and established as any other feature in

the transmission of current.

In conclusion, a word should be said on the important
feature of protection against lightning. No detail of
electric railway equipment costs so little, upon which so
much is dependent, as upon its lightning arresters. De-
fects in this particular may cause many thousands of
dollars damage within an instant, so this question can-
not be too carefully scanned and considered by your
associations, and some standard fixed upon which will

effectually protect your machinery.
On every feature of the business the manufacturers

will gladly conform to your actions and requests; and to

sum up the whole situation in a nutshell, they exist for
your benefit, not you for theirs, and they now look to

you for suggestions instead of making them to you.

New Styles of Enclosed Arc Lamps.
The Electric Arc Light company of New York has just

brought out four new styles of Pioneer 150-hour lamps,

which are shown in the accompanying cuts. They are

known as styles B, C, D and E, the two former for indoor

illumination and the others outdoor. The first mentioned

is 41 inches long, finished in polished brass and has

Styles D and E.
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three decorative bands embossed with black background.
This is the latest standard indoor lamp, entirely closed

and very ornamental in appearance. Style C is the

same as Style B, with the exception of length, being four

inches shorter than the latter, and adapted particularly to

rooms with comparatively low ceilings. This shortening

of the lamp slightly reduces the life of the carbons.

Both the outdoor lamps are 41 inches long and are of a

dead black finish. A variety of globes may be had. This

lamp is a special weather-proof pattern, requiring no
hood or storm protector, and is furnished with or without

ornamental scrolls.

The claims of the Pioneer lamp may be summed
up as follows: It burns from 100 to 150 hours without

change of carbons, saves from $15 to S20 per annum
on each lamp in carbons and labor, avoids the annoyance of

daily trimming and the damage caused by the scattering

of carbon dust, consumes only four to five amperes of

current, and runs singly, starts without flush of current,

runs noiselessly, is clean, gives a steady soft light, and is

free from shadows, forms a perfect spark arrester, en-

dorsed by the Fire Insurance Underwriters, is the sim-

plest of mechanism, needs no adjustment, keeps in re-

pair, lasts longest, and requires no knowledge of elec-

tricity to handle it.

Armington &. Sims Engine Company.
It was with pleasure that a representative of the

WESTERN Electrician, at a recent interview with Colo-
nel Gardiner C. Sims of the Armington & Sims Engine
company of Providence, R. I., learned that the condition
of this company is improving, and in fact all indications
point toward the immediate settlement of its affairs

in a manner satisfactory to all concerned. There have
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been reports circulated regarding this company's affairs

which were not correct. The death of H. C. Cranston,

a prominent banker of Providence, who was heavily in-

terested in the Armington & Sims Engine company,
brought about complications, and the company decided
at once to place the business in the hands of its cred-

itors. A committee was chosen, which, with the aid of

experts, went over the books and investigated the plant

of the company, and. after scaling down the estimates

at three different meetings, it was found that the Arm-
ington & Sims Engine company was in a good position

to do business and showed assets bevond expectations.

ThisJ committee immediately voted to recommend
that the company continue business; so that at present

this plant is being operated as usual, and the orders on
hand indicate that there will be a large demand for en-

gines in the immediate future. The company has in-

creased the force over 25 per cent., and it finds night

work is necessary to enable it to fill orders promptly.
It is well known that the plant of the Armington &

Siras Engine company is one of the finest in this coun-
try, being equipped with the most expensive tools and
apparatus for the building of the highest grade of

steam engines. The many friends of Colonel Sims
in the engineering and business circles all over this

country will be pleased to know that his company is in

a position to fill all orders promptly, and in the imme-
diate future will take up the progressive policy of again

identifying this engine with the electrical trade. The
company has a long list of orders for engines, some of

which are now ready for shipment, but it is probable
that it will take several months to fill all of them, so

numerous are the demands for this engine.

Suggestions for Prospective Purchasers
of Electrical Machinery.'

Bv William Baxter, Jr.

In selecting an electric machine for any purpose, it is

very important that the size should be properly propor-

tioned to the requirements of the case. The mistake
that is almost universally made is to obtain a size that is

entirely too small to do the work without overstraining.

This mistake is caused by two reasons; the first of which
is. that the purchaser labors under the impression that

the smaller the machine the higher the efficiency, and
the se:;ond that the manufacturer fears that if he should

advise a larger one it would be taken as a proof that he
does not believe his machines will do the work for which
they are rated. As to the notion that the efficiency of the

smaller machine will be the highest, it may be said that

it is not in accordance with the facts, as the percentage

of the applied energy that is utilized is very nearly the

same at any rate of output, from the full load down to

50 per cent. If electric machines were like steam en-

gines there would be no very great objection to the

adoption of a small size, for then, in case of an overload,

all that would happen would be that the machine would
fail to answer to the excessive demand. If a steam en-

gine is forced beyond its capacity it will slow down and
with a sufficient increase of load will come to an actual

stop, but it will not be injured in any way. With an
electric motor the results would be very different; these

machines will not slow down enough, with an overload,

to give any indication of the actual condition of things,

and in fact will keep on running until the load becomes
so far in excess of what they are able to carry that the

heat generated by the flow of the current through the

wire will become so great as to burn the insulating cov-

ering and thus destroy them. In view of this, it must
be evident to anyone that it is not wise to use a motor
that is too small, or just large enough to do the work.

The same thing is true of electric generators. The dif-

ference in the first cost would not be increased very much
by the adoption of a larger machine and the cost of re-

pairs would be greatly reduced, while the reliability of

the service would be greatly increased.

In many cities the electric companies charge for the

current according to the size of the motor, and, in such
places, it is only natural that the smallest machine that

can do the work should be used, so as to cut down the

cost of current supply. But even under such conditions

it is doubtful whether this course is advisable, especially

as it would seem not impossible to obtain a reduction in

the rates if it were shown that the motor was much
larger than necessary to do the work and that this extra

capacity was used so as to guard against burnouts in the

few cases where the load might become abnormally high.

In all places where the current charges are based on the

actual consumption, as indicated by a meter, the size of

the motor should be considerably above the actual re-

quirements.
In selecting a generator for a lighting plant the same

course should be followed. The common custom in such

cases is to install a machine of sufficient capacity to fur-

nish the required current, and then provide an engine

powerful enough when working at its rated capacity to

run the generator at its maximum output. Better re-

sults would be obtained if the engine were proportioned

so as to be able to develop the power required to do the

average maximum work when running at the point of

highest economy, and then select a generator of such

size that it could carry with safety all the current that

the maximum capacity of the engine could develop.

The efficiency of a generator, like that of a motor, is

very nearly the same over wide variations of load; there-

fore there is nothing to be gained by reducing the size

to the lowest point, and on the other hand, much may
be lost, as by such a procedure the average working rate

may be brought so near to the ultimate capacity of the

machine that it will greatly strain the insulation by the

I. From P<rj.'cr tor October, 189G.

excessive heat generated, even if it does not actually

reach the burning out point.

In the selection of the machine itself, it should be re-

membered that the capacity is arbitrarily decided by
each manufacturer, and, therefore, machines of equal
rated capacity, but of different makes, may not be of act-

ual equal capacity. The best way to decide this point

is to test them under like conditions, that is, run them
for the same length of time with the same current and
then see which one is the coolest and take that one if in

its mechanical features it is just as good as the other-

All electric machinery will heat when working, and this

cannot be avoided any more than we can prevent the

heating of a steam engine cylinder, but the machine
that heats up the least under the action of the same cur-

rent will be of the highest efficiency, providing it is simi-

lar in construction. If the machine that runs the cool-

est is the largest it may not be the most efficient, and
may heat up less on account of its greater radiating sur-

face; but even if this is the case it will be the best one
to take because the difference in efficiency between the

machines of all the good makers is not very great, and,
therefore, the one that keeps the coolest should be taken,

as on account of the reduced temperature the insulation

will be strained less and as a consequence will last

longer than the other.

The next point to be considered is the mechanical per-

fection, and this should be judged not only with refer-

ence to the perfection of the design, but also with re-

gard to the ease of repairing, as well as the cost of the

same. The vital parts of electric machines are, first.

the armature; second, the commutator; third, the com-
mutator brushes; fourth, the field coils, and, fifth, the

shaft and bearings.

The armatures are made either in the shape of a
drum or a ring; the latter type being the most substan-
tial and used almost exclusively in large machines. The
drum type still continues to be the most popular for

small "machines, especially motors, and if properly made
will give very good service. The greatest weakness in

armatures of this kind is in connection with the insu-

lation over the ends, which is liable to be defective.

This is the case when an excessive amount of wire is

wound upon them, as is very often done by manufactur-
ers who desire to obtain a large output from a small ma-
chine. Whether there is too much wire or not can be
determined by the shape of the end of the armature;
if it is round and looks very full, as if there were no
room left for additional wire, it may be safely assumed
that it is crowded, and will soon give out, but if the

corner of the armature core is well defined, and the

ends look as if there were an abundance of room, it

may be depended upon that the insulation is strong and
will not give out very soon. Besides the difference in

the shape of armatures, there is also a difference in the

cylindrical surface upon which the wire is wound. In

some cases this surface is perfectly smooth and in others

it is grooved like a cogwheel. When the surface is

smooth it is completely covered by the wire, the latter

being held in its place by strips of hard fiber that are

set into slots sawed into the armature core. When the

surface is grooved the wire is wound in the grooves.

The latter construction, as anyone would imagine, is the

most substantial, but at the same time it is the most
difficult to make perfect, so far as the insulation is con-

cerned. On account of the grooves, there are a great

many sharp corners on the iron core, and unless these

are so well covered that the wire cannot cut through
them, there is danger that before long the insulation

will give out. The smooth core is the easiest to make
perfect, and, on this account, is used by the great ma-
jority of makers of small machines, but the grooved

* armatures, when properly constructed, are the most
substantial and the most durable.

The commutator, to give satisfactory results, should
run without sparking, and to do this it is necessary that

the various parts of the machine be in proper pro-

portion with relation to each other, and, also, that the

sections of the commutator be sufficient for the electro-

motive force of the machine, and that the construction

be perfect; and that the proportions of the sections and
the insulations between them be such as to insure equal

wear of both, and thus preserve a smooth surface.

Whether the various parts of the machine are in proper
proportion cannot be determined by a simple inspection,

therefore all that can be done is to ascertain by the run-

ning of the machine whether the proportions and the

construction as a whole are perfect or imperfect. If the

machine will run without sparking, or at least with only

very small sparks, when the load is varied within wide

limits, it may be assumed that the proportions are good

and the construction perfect, except in so far as the width

of the insulation between the commutator sections is

concerned, and this can only be determined by actual

use; although many of those who have had considerable

experience with electrical machinery can judge very

closely from the appearance. If the insulation is too

wide, it will not wear away as fast as the sections, and

on this account the commutator will not run without

sparking unless it is smoothed up with sandpaper every

few days. As a guide to those who have not had suffi-

cient experience to be able to judge by appearances, it

may be said that if the insulation is more than four-

hundredths of an inch thick trouble of this kind may be

expected.

In many cases the commutators will spark on account

of the number of sections being too small, but this is

not likely to be the case with two-pole machines, as with

these there is no occasion for reducing the number be-

low the proper limit. With the multipolar type, which

is now universally used for large machines, the case is

different. In consequence of the greater number of poles

the commutator has to be increased in size, as the num-

ber of sections corresponding to each pair of poles should
be the same as in the two-pole machines, but some man-
ufacturers, in order to reduce the diameter of the com-
mutator, cut down the number of sections to the very
lowest point, and in some cases go even further than this,

and as a result the sparking becomes very pronounced.
The wear of the commutator is caused mainly by the

sparking, and as this cannot be wholly eliminated, it

follows that the sections should be made of considerable
depth, so that they may not have to be replaced very soon.
If the construction of the commutator is such that the
ends of the sections are exposed, the amount of avail-

able wear can at once be seen, but in most cases the

construction is such that the ends are partially if not
wholly covered. If there is a ring on the end to hold the

sections in place, and the latter project above it, the

proper inference to draw is that the sections are deeper
than would be the case if they were even with the end
ring. But this is not always so, because some manufac-
turers make the end ring of the same diameter as the

body of the commutator so as to hold the sections more
firmly. This latter construction, however, is very de-

fective, and. under certain conditions, may cause seri-

ous damage. The armature shaft is generally given
some end play, so that the commutator as well as the

journal bearings may be kept from wearing into grooves,

as the transverse motion will prevent this. Now if the

end play becomes too great, from any cause, which is

possible, and, has happened in many cases, the brushes
will ride over on to the end ring, and thus cause a short-

circuit, and in all probability do serious damage. For
this reason, if no other, commutators with the end ring

of the same diameter as the body should not be used.

The next important point to investigate is the con-
struction of the brush holders, and the kind of brushes
used. As to the latter, it may be said that the only
kinds that should be considered are the carbon and the

woven wire. The carbon brushes, all things considered,

are the most desirable; they work as well as the woven
wire and are very much cheaper; but in some cases the

latter give the best results, and although they cost many
times more than the former they last so long that the

difference in price should not be taken into consideration

when their use reduces the sparking.

The type of brush holder will depend, largely, upon
the kind of brush. For carbon, either the inclined or

the radial may be used, but with woven wire brushes
the inclined holder is the only one that will answer the

purpose. The radial holder is the best, as it prevents

the circumferential displacement of the brushes. With
the inclined holders, if one brush wears faster than the

other it will rest on the surface of the commutator at a
steeper angle, and, therefore, will be out of position,

and as a result will spark. The brushes should divide

the circumference of the commutator equally: thus, if

there are two, they should be diametrically opposite; if

there are four, they should be 90 degrees apart;

and for six they should be 60 degrees apart. As the

brush holders are equally spaced, it follows that unless

the angle at which the brushes rest upon the surface of

the commutator is the same for all, some of them will

be out of place. The inclined brush holders are so

made that they swivel upon a stud, and thus maintain

the contact between the brush and the commutator as

the end of the former wears away. In order to over-

come this defect these holders have, in some cases, been
made so that they cannot swivel, and the wear has been
compensated for by feeding the brush endwise; but this

is not a good construction, as the dragging action of the

commutator is almost sure to draw the brush through
the holder so far as to make the pressure greatly in ex-

cess of what it should be, and in some cases may even
wedge the brushes so tight as to do damage. The radial

holders obviate all this trouble, as they feed the brushes

in a line toward the center, and, therefore, cannot get

out of place when they wear away, and the pressure

cannot become too great. In the majority of the ma-
chines now made there is very little difficulty with the

field coils, but it is always well to see that they are of

such construction as to make it evident that they will

not give trouble, As the effect of the current is to heat

the wire, it is evident that the coils that are spread out

the most will heat the least, as they will have more sur-

face from which to radiate; therefore, long coils, upon
which the wire is not wound very deep, are more desir-

able than those that are short and with a greater depth

of wire.

As the oil from the shaft bearings is full of metallic

particles, it is very liable to injure the insulation of the

field coils if it gets upon them, especially as it will ac-

cumulate, in addition to its own impurities, dust and
dirt of every kind; therefore the location of the coils

should be such that they may remain as clean as possi-

ble. The wire wound on these coils is very small and
frail, except on large machines, and on this account the

ends should not be secured in such a way that they can
move, for if they can it will not be very long before they

will break or chafe the insulation to such an extent as to

cause a short-circuit. These ends should be fastened to

strong binding posts and from these the connections to

the brash holders or the switchboard, as the case may
be, should be led.

It is generally believed that the coils should be pro-

tected by a substantial covering, so that they may not

be damaged by being struck by anything in an acci-

dental way; but experience has shown that this precaution

is not of any great benefit, and machines with unpro-

tected coils stand just about as well as those that are

protected the best.

In former days the shaft and bearings were in many
cases entirely too small to work well, but these are very

seldom points of weakness in modern machines. In the

early days, small shafts were used so as to make it apt
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to whether the oiling arrangements are good. Th^re
are very few makers, at the present time, who do not

use self-oiling journals, but these devices are not always
reliable, and therefore should be thoroughly examined,
as, in some machines, they may be worse than useless.

Any man who is a mechanical expert can lell whether
these parts are defective or not, and also whether the

shaft is of proper size.

There are many points, besides those here considered.
that determine the merits of a machine, but to consider
them all would be impossible in an article of this size.

Those that have been discussed in the foregoing, how-
ever, are the most important ones, and a machine that

is not defective in these may be depended upon to give

good service.

System of Electrical Transmission.

By James Asher.

When it is desirable to send heavy electric currents

over very great distances it is well known that the diffi-

culty of insulation is increased because the current must

have an unusually high electromotive force. The writer

proposes to lessen the difficulty of sending either heavy

alternating or heavy pulsating currents of electricity by

utilizing the following method:

.

A transformer which has both its primary and its sec-

ondary wires of equal length, of the same kind of metal

and of equal cross-section, may be set half way between

the sending and the receiving station. Let us suppose

now that a heavy alternating current is generated at the

power station and sent out along the line. The current

will enter the transformer and will generate another cur-

rent of nearly equal quantity and electromotive force in

the secondary wire of the trans'former. As this wire is

of the same kind of metal and of equal cross-section and

length to those of the primary wire, a current of nearly

equal quantity and tension to that which enters the

primary wire of the transformer is generated. The
secondary wire of the transformer is in circuit with the

line wire, which extends from the transformer to the re-

ceiving station. The second half of the line will be

traversed by an electric current which will enter the

motors, lamps, heaters or other translating devices at

the receiving station, and at only about one-half the ten-

sion that otherwise would be required.

Taking an example, let us suppose that we desire to

transmit a heavy current of electricity from a station

which we shall call A to another station 200 miles dis-

tant which we shall call C. Let us further suppose that it

has hitherto been found impracticable to transmit heavy

currents of electricity over distances greater than 100

miles, because of the difficulty of insulation or because

of the necessity of using very heavy and expensive cop-

per wires in conveying the current directly over a

greater distance than too miles. A current of 15,000

volts might be used over the first half of the distance, or

100 miles. The electric current in passing through the

primary wire of the transformer at station B would induce

in the secondary wire a similar current of nearly 15,000

volts electromotive force, which would pass along the

second half of the line, or from B to C, with almost as

great facility as that with which the current traverses

the first half of the line, or the distance from A to B.

A current having nearly 15,000 volts electromotive

force and having a quantity nearly equal to that which

leaves the dynamo at the transmitting station, would ar-

rive at the station terminal C. Thus we have practically

doubled the distance over which either a heavy alter-

nating or a heavy pulsating electric current can be

transmitted.

The distance over which either a heavy alternating or

a heavy pulsating current may be conveyed could be

still further increased by an extension of this method.

For example, let us suppose that it is desirable to send a

heavy alternating electric current for either power,

lighting or heating purposes over a distance of 300 miles.

Taking the foregoing example as a basis, we may con-

vey the current which arrives at station C through a

transformer at this station similar to that which is situ-

ated at station B. A current of nearly equal quantity

and tension will be generated in the secondary wire of

the transformer which is situated at station C. This

electric current will have a quantity and a tension nearly

equal to those of the current which enters this trans-

former, consequently it can traverse the third stage of

100 miles, or that from C to D, and an induced current

can arrive at station D, 300 miles from A, with a quan-

tity and a tension not greatly inferior to those of the cur-

rent which left the transmitting station A.

It would theoretically be possible to send the electric

current over several other stages of equal length, but it

would be found that the current arriving at the terminal

station would be too much weakened. It would usually

be unadvisable in long-distance transmission to use more
than one transformer having similar primary and sec-

ondary wires, and this transformer should be situated

almost midway between the transmitting and receiving

stations.

The falling off in current where more than one or

two transformers would be used between the sending

and the receiving stations would be considerable, thus

presenting a case analagous to that of a system of pul-

leys used for mechanical purposes where the falling off

from the theoretical force is great when several pulleys

are used.

To all users of arc lamps these catalogues will be of in
estimable value.

CORRESPONDENCE.

Renewing Burned-out Lamps.
From the time incandescent lamps came into general

use the possibility of utilizing the old bulbs has been
frequently discussed in electrical circles, and nearly
every manufacturer has at some time attempted it with
indifierent results up to che present time. Recently,
however, a company has so far mastered the technical

difficulties and systematized the method as to render the

business commercially practicable. By the new method
the collar or base end of the lamp is not disturbed, the

old filament being removed and the new one placed

through a small hole in the top of the lamp bulb made
by removing the tip. This small hole is subsequently
closed exactly in the same manner as in the case of the

new lamp, leaving nothing to indicate in the finished

repaired lamp that it ever had been opened. The Lynn
Incandescent Lamp company has adopted this system of

renewing lamps as its principal business, and has

equipped a factory in Lynn, Mass.. with special ma-
chinery for this class of work. The company is under
the management of E. T. Dwyer, who is well known as

a manager and through his many improvements in the

manufacture of lamps, among which may be mentioned
the present paste method of mounting filaments, which
has been adopted by the leading manufacturers of lamps
and other concerns engaged in this class of work. The
invention of this paste was the first step toward makmg
possible the present business of repairing lamps. Mr.
Dwyer has since perfected his method in every detail.

both technically and commercially, having repairtd

some 400,000 lamps. It is the Lynn company's aim to

make its repaired lamp a thoroughly high grade and
standard article, and guarantee it as serviceable and
economical as the best of new lamps. The filament

used is of the well-known T-H-E type, which is gener-

ally regarded as the best in point of long life and main-

tained candle power at a given efficiency, although it is

a little more expensive to manufacture than some others.

The lamps when first received for repairs are carefully

tested to select those that have failed through a faulty

bulb, such as a minute fracture, etc. These are all dis-

carded or repaired separately, and it is at once apparent

that a much smaller percentage of the renewed lamps
will fail a second time from a similar cause, having been
thoroughly tested and become seasoned. The filament

is inserted into the bulb through the small hole at the

top by a skillful twist of the hand and secured in posi-

tion by the carbon paste above referred to. The black

deposit on the inside of the bulb is removed by fitting

the lamp to a holder and revolving it in a gas furnace,

the effect of which quickly removes all trace of previ-

ous use, and then the lamp is removed with the glass as

clear as crystal. Immediately following this operation

a small glass tube is fused to the opening made in the

bulb through which the air is drawn by a system of

pumps. When the last trace of air and gas is absorbed
a blow-pipe flame is directed upon the throat of the

tube which is melted into a point—a perfect counterpart

of the tip of the original lamp. This hermetically seals

the bulb, and it is then complete and ready to be meas-
ured on the photometer and tesled for other qualities

in the usual manner. In repairing lamps 42 operations

and six inspections are gone through before reaching the

stage when they are ready for shipment. By this sys-

tem lamps can be repaired five or six times, thus pro-

longing their life correspondingly. This process of ef-

fecting repairs saves nearly all of the material entering

into the construction of the original lamp, and thus en-

ables the company to make a considerable saving to the

consumer.

New Helios Arc Lamps.
Through the kindness of W. H. Hubbard, special

agent of the Helios Electric company. Philadelphia, the

Western Eletrician has received a copy of each of

the company's new catalogues. From an artistic stand-

point these publications are among the finest which have

come into this office for a long time. The taste which
has been shown in the selection of material used in the

work is excellent. The catalogues are replete with illus-

trations and full descriptions of the latest Helios arc

lamps which have met with such favor among users.

Central station men will be interested in the Helios new
enclosed arc direct current lamp, which is guaranteed to

burn from 150 to 175 hours. This lamp, it is stated, com-
bines the steadiness and reliability of the incandescent

lamp with the higher efficiency of ihe open arc lamp,

As the product of the Helios Electric company in the

past has met with such great favor, it is expected that

the new Helios long-burning arc lamp will more than re-

ceive its share of attention from users. Although con-

siderable space is devoted in the catalogues to the long,

burning arc lamp, all of the Helios styles are fully and
clearly explained. The catalogues also contain valuable
instructions on the installation and work of arc lamps.

New York Notes.
New York, October 10.- On Monday experiments

were conducted on the "L"' road with an electric loco-

motive designed by ]. B. Entz. It is proposed to use a
modification of the third-rail system with a storage bat-

tery auxiliary. Russell Sage, George
J. Gould and

W. J. Fransioli. acting general manager of the "L"
company, made the first trip in the two cars drawn by
the motor. The motor drew the cars smoothly and
swiftly, and, although the shock in starting was rather

forcible, it was ascribed to the inexperience of the men
who were running it. The train drew crowds of inter-

ested passengers from the Long Island ferry to Second
and Third avenues until 10:30 o'clock, when the supply
from the power house was cut off. The batteries,

which had not been heavily charged, also gave
out, and the steam engines were substituted until two
o'clock in the afternoon, when the motor continued its

trips. The peculiar looking motor is about 20 feet long,

and crowds in the street below watched its passage with
great interest. A pleasing feature of the innovation,

and one to be appreciated by the public, was the electric

lights with which the cars were supplied. There were
15 in each car. Mr. Fransioli said no decision would
be arrived at until the motor had been running at least

two weeks. "It remains to be proved," said the acting

general manager, "whether electric power can be sup-
plied at a saving of fuel over the present system. The
trial is being conducted by the builders of the motor,
not by the railway company."

Cardinal Satolli and his party passed a pleasant day
at East Orange, where they visited the Edison labora-

tory and were received by Mr. Edison and his wife.

Mr. Edison took the party through his laboratory. The
vitascope was shown them, as well as the kinetoscope
and the improved phonograph, and lastly the X-rays.

The cardinal saw distinctly the bones of his own hand
and arm, to his great astonishment, and in taking leave

expressed his great pleasure in meeting Mr. Edison,
whom he had known by reputation for a long time.

The next meeting of the American Institute of Electri-

cal Engineers will be held at 12 West Thirty-first street,

on Wednesday evening, October 21st, and will be devoted
to a topical discussion on the subject of "Electric Trac-
tion Under Steam Railway Conditions." The discus-

sion will be opened by Dr. Charles E. Emery, and
prominent steam engineers as well as electrical engi-

neers have accepted invitations to participate.

On behalf of the attorney-general. United States

District Attorney Macfarlane has riled in the office of

the clerk of the United States Circuit Court, a bill of

complaint in a suit brought by the United States against

La Compagnie Frangaise des Cables Telegraphiques.

the United States & Hayti Telegraph &. Cable com-
pany, and the United States & Hayti Cable company.
The complaint alleges that the defendant companies are

combining and conspiring together for the purpose of

monopolizing a part of the trade and commerce between
the United States and the several states thereof and
foreign nations, to the irreparable injury of the people
and business interests of this country. An injunction

is asked to prevent the defendants from carrying out

their alleged unlawful agreement and from establishing

their connecting cables on the shores of the United
States.

Much surprise and sympathy has been manifested

over the misfortune of General C^reeley. Public an-

nouncement has been made of the fact that E. S.

Greeley & Co., manufacturers of telegraph and railway

supplies and electrical apparatus, at 5 and 7 Dey street,

and at New Haven, are in financial difficulties, and
Judge Lacombe of the United States Circuit Court has
appointed General E. S. Greeley, the president, and
James W. Sands, the secretary, receivers of the com-
pany. The business was established 40 years ago by
L. G. Tillotson & Co. General Greeley became a part-

ner in that firm in 1S65. and in 18S4 succeeded to the

business after the death of Mr. Tillotson. The firm

name was changed to E. S. Greeley & Co.. and the busi-

ness was incorporated in rSSy. under Connecticut laws,

with a capital stock of $250,000. The liabilities are

SiGo,ooo, of which $65,000 is for merchandise and
§70,000 due on notes, The assets are $iSo, 600, It is

confidently expected that with improved conditions of

trade the business can be put upon a paying basis once
more. s. B.
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PERSONAL.
Harvard University has conferred the degree of

LL. D. upon Professor Alexander Graham Bell.

Henry L. Doherty, general manager of the Madison
Gas &Electric company of Madison. Wis., wasin Chicago
last week.

Baron Rontgen has written Edward P. Thompson a

note of acknowledgment upon receipt of a copy of the

latter's work upon X-rays.

Angus S. Hibbard of the Chicago Telephone company
has returned from a very pleasant European trip where
he devoted much time to bicycle riding.

Professor Moissan of Paris delivered a lecture in

French last week in Kent theater, Chicago University,

on "The Formation of the Diamond in Nature and in

the Laboratory."

Samuel InsuU, president of the Chicago Edison com-
pany, has returned from England. He has received

many compliments and congratulations upon his success-

ful negotiation of the sale of the Chicago Edison com-
pany's bonds and the excellent standing of the company.

W. S. Barstow of Brooklyn, Henrj' Clay of Phila-

delphia and Charles E. Scott of Bristol, Pa., have been
appointed a committee lo represent the National Elec-

tric Light association in a conference with three mem-
bers of the American Street Railway association upon
the subject of consolidation of the two organizations,

ELECTRIC LIGHTING.

The mayor of Tunbridge Wells in commemoration of

his year of office, has ofiered to completely equip the

general hospital with electric light, and the governors

have accepted the offer. The whole of the interior of

the building is to be lighted, including the seven princi-

pal wards, the operating theater, dispensary, and offices,

while in the operating theater the installation is to be

of a very complete character.

ELECTRIC RAILWAYS.
The Hungarian government has authorized the con-

struction of an electric railway between Budapest and
Trieste by the Societe de llndustrie Electrique de

G;;neve, which has deposited a guarantee to the amount
of 3,ooo,ooofl. in the Hungarian treasury. Starting

from Budapest, the line is to follow the shore of Lake
Balaton and then pass by Balaton, Fured, and Csaka-

ihurn. to terminate at Trieste.

A steam railroad contemporary makes the following

editorial comment upon an interesting electrical enter-

prise: "The results of the experiments which have

been made with the electrical equipment on the New
York, New Haven & Hartford railroad near Boston are

reported to be entirely satisfactory, and it is announced

that the company has decided to make extensions of the

service next season. The work cannot be done until the

raising of the second tracks of the New York, New
Haven & Hartford railroad is finished, and this will

not be completed before the middle of next summer.

The third-rail system, which bas already been extended

from Nantasket Junction to East Weymouth, will be ex-

tended toward Boston, and possibly by the end of next

season trains will be running from the Old Colony sta-

tion to Nantasket by electric power. The handling of

the enormous suburban traffic of the road, it is believed,

will be solved by this electric system, allowing the com-

pany to run cars more frequently and at less cost than

at present. If the expectations of some of the officials

of the Ne%v York, New Haven & Hartford road are fully

realized, by the time the New Union station is completed

the road will have its suburban lines equipped for the

running of electric cars. It will then be possible to es-

tablish a circuit similar to that of the Boston & Albany

by double-tracking parts of the branch lines. If the

New York & New England lines are included in the

scheme, it will be possible to establish two or three cir-

cuits of different lengths. The cars may not run all the

way around on the branch lines, but complete the cir-

cuit by going back and forth between the lines of double

track. One official of the road says it will be easy to

establish a connection between the Nantasket line, when
that is extended into the city, and the Readville line, so

that a circuit would take in the stations of Roxbury,

Heath, Boylston, Jamaica Plain, Forest Hills, Claren-

don Hills, Hyde Park. Readville, Mattapan, Milton

Lo%ver Mills, Granite Bridge, Meponset, Pope's Hill,

Harrison Square, Savin Hill, Crescent avenue and South

Boston. Just what extensions will be made, however,

the company has not yet decided. The only point set-

tled is that the third-rail system has demonstrated its

value and economy, and it has been decided to extend

the system as rapidly as possible. When the system is

extended, there will be a great many more trains run

than at present, but the trains will be smaller and

.ighter with a corresponding saving of power. There is

sufficient power at the electric station of the road near

Hingbam to run cars over a considerably longer line

than at present used, and when the new system is ap-

plied to other lines there will probably be another power

station located near Forest Hills. The New York. New
Haven & Hartford has recently bought a considerable

tract of land in the vicinity of Forest Hills, and while

the object of the purchase is said to be to give the com-

pany storage room for cars, and additional trackage, it

is not unlikely that the new power station will be situ-

ated on or near this site,"

TELEPHONE.
William

J. Kurtz, Dr. Edward T. Griffith and Hon.
James M. Best have received a liberal franchise for a
telephone plant in the city of Muncie, Ind. Most of

the stock is subscribed by citizens of Muncie. Five
hundred instruments will be installed at once.

The labor problem is giving English employers as

much trouble as Americans experience from the same
cause. According to a contemporary a dispute has
arisen between the National Telephone company and
the Leeds workmen. The local management intimated
recently that it would require outdoor servants to work
an additional half hour a day—^in other words, 53 hours
a week, instead of 50. as at present—in order to make
the conditions of labor uniform throughout the country.
.\s no additional pay was suggested the men declined to

work the extra time, and on the next morning none of

them put in an appearance until the usual time, 7:30
A. M. The local manager refused to allow them to start,

and the men adjourned to the headquarters of the Gas-
workers and General Laborers" Union to talk matters
over with

J. Smith, one of the officials of -that body.
Later in the day Mr, Smith had an interview with the

local managers of the company and it was arranged that

the men should return to work on the old conditions

pending instructions from the head office of the com-
pany in London. In addition to declining to work the

extra half hour daily the men request that they shall be
paid time and a quarter for overtime on ordinary days,

and double time for Sunday labor. They also request a

certain allowance for walking to work at places more
than three miles away. Between So and 100 men in the

city are affected by the dispute.

MISCELLANEOUS.

points which have made the former lamps of this com
pany so well known in the electrical trade, together with
new applications which commend it to all who have in-
vestigated.

The demand for telephone line material during the
year has been one of the features of the electrical sup-
ply business, and has tended to somewhat relieve the de-
pression caused by the smallness of the demands for
electric light material. The Electric Appliance com-
pany of Chicago has been one of the first companies to
recognize this demand, and prepare for it by putting in
a liberal stock of telephone line material. It is carrying
in Chicago immense stocks of special telephone cross
arms, pony insulators, galvanized telephone wire, etc.,

and is at present prepared to supply almost any demand
for these goods.

The Missouri Telephone Manufacturing company of
St. Louis, Mo., extends an invitation to all street rail-

way men attending the St. Louis convention to call and
inspect its goods and factory. The company is situated
in close proximity to the Auditormra, at Nos. 917 and gig
Market street. It manufactures everything in the tele.-

phone line, including switchboards. It is at present mak-
ing a specialty in a street railway telephone which will

prove of great interest to street railway men. The fac-

tory is working night and day trying to catch up with
orders. The company is now manufacturing its own
woodwork and every part of the instrument complete in

its own factory, and claims to be the only telephone
company in the West which manufactures every part of
the instruments in its own factory. It has at present a
display at the St. Louis Exposition which is worth see-

ing. All visitors who call upon the company will be
presented a calendar for 1S97 as a souvenir of the con-
vention.

The Mexican Congress has passed a patent law pro-

viding that patents which have been accidentally for-

feited, owing to failure to comply with the stringent

conditions of the existing law, may be revived, provid-

ing payment of the fees is made and various forms com-
plied with within three months of the promulgation of

the new law.

In a neatly printed pamphlet just issued. Dr. Marga-
ret A. Cleaves presents ' 'The Record of a Year in an Ex-
clusively Electro-therapeutic Clinic." It is a very inter-

esting statement of the work performed in the labor-

atory and dispensary at New York of which Dr. Cleaves

is founder and director and for which elaborate plans
have been made. It is announced in this connection
that on account of the recent illness of Dr. Cleaves,

the new clinic will not be opened until Thursday, Novem-
ber 5th, when the regular session will begin.

News comes from Seattle that the expedition fitted

out in Kamaloops early in July to explore the Clear-

water country, in the Northwest territory, has been
quite successful. The party traveled northeast from
the Canadian Pacific, crossing three mountain ranges,

and went 30 miles into the Rocky mountains, where the

journey ended and the discovery was made. In the

granite country there was a mica ledge outcropping for

a distance of two miles, varying in width from 20 to 40
feet. The explorers pronounced it the largest deposit

ever discovered.

TRADE NEWS.
The American Machine & Tool company of Boston,

Mass., is doing a large business and reports having added
to its force at the works. Assistant General Mana-
ger M. M. Whipple says that in 1897 this company will

do a much larger business than it has in the last two

years.

The Ball Engine company, Erie, Pa., recently

shipped several engines to Mexico, and one of 200 horse

power to Russia. The company has an order at the

present time for one 400 horse power vertical cross com-

pound condensing engine, directly connected to a Sie-

mens & Halske generator, to be used in electric power
plant at a large steel works at Marlepol. Russia.

The Stromberg-Carlson Telephone Manufacturing

company, office and factory, 172 and 174 South Clinton

street, Chicago, has outgrown its old quarters in the

Springer building, and has removed to the large new
building, corner of Jackson boulevard and Clinton street,

wherewith additional machinery and more floor space it

will be much better able to take care of its increasing

business.

General Manager James I. Ayer of the Electric Heat-

ing corporation of Boston, Mass., reports that his con-

cern is very much pushed to take care of the orders

which it has had during the last 30 days. While it is

the busy time, the large amount of business offered was

beyond expectations. The company has a number of

electrical novelties in the heating line which will be

ready for the trade soon.

J.
H. Cooke, western representative for the Buckeye

Electric company, Cleveland, Ohio, reports increased

sales of Buckeye incandescent lamps. Tbis company
manufactures a lamp for alternating circuits which is

meeting with great success among central stations. The
coiled filament is used at 50 and 52 volts as well as in the

hi^^her voltages. Users of this lamp claim decreased

breakage and improved illumination.

The Higham Electric company of Boston, Mass., has

taken quarters in the Tremont temple of that city, where

it is showing new arc lamps, which are attracting a great

deal of attention, so much so that the offices are crowded

a large part of the time. The new lamp has all of the

BUSINESS.
The R. D. Nuttall company has removed its Boston

office from 180 Summer street to 31 State street.

Charles N. Wood, who has had charge of the New
England business for three years, will continue in charge
at the new location.

The Manhattan 150 hour incandescent arc lamp is

finding many purchasers. J. H. Cooke, Chicago repre-

sentative, reports that 50 selected customers shows an
average of 10 orders and in lamps per customer. The
grounds of the capitol at Washington will be illuminated
by 140 of these lamps, the order having been received
within the last few days.

S. R. Kneeland, original patentee of the reflectors

known as the McCreary shades, was in Chicago last

week on his way to other western cities. Mr. Kneeland
has met with considerable success in placing his reflectors

in the West and has secured a number of large orders.

The Kneeland Reflector company always carries a large

stock of goods on hand and is prepared to fill all orders
promptly.

Edward H. Allen, Chicago agent of the Sawyer-Man
Electric company, reports the lamp business brisk in

this territory. A rather surprising feature of the busi-

ness is the very large and growing demand for lamps of

the 220 volt class. The company's new type of "butt
anchored" lamp is meeting with such success that the
factory, running night and day, is taxed to the utmost to

keep up with orders.

H. Channon & Co. of Chicago have lately received a
number of large orders for Ajax transmission rope,

which is used in electric light plants for the transmission
of power. Some of these orders are duplicates of first

orders placed some time ago, and it will, therefore, be
seen that the Ajax rope is giving satisfaction to users
The Channon concern still has a few of its books on
rope transmission left and will be pleased to mail copies

free of charge to interested parties. The book contains
a number of pointers which will prove valuable to every
electric light man.

C. H. Hart of Oconto, Wis., has large contracts for

cedar poles for the cities of Lansing, Mich., and Mar-
tinsville, Ind. He is also supplying electric light com-
panies in Brazil, Ind., Indianapolis, New Albany, Ind.,

and Kansas City, Mo., and a large number of smaller
places. His motto is "best quality and quick ship-

ments." Mr. Hart has been in this business for 20
years, his experience makes him well qualified to judge
of the best grade of poles and his extensive trade in all

parts of the country is the best indication that his judg-
ment is appreciated by those who want a high grade of

white cedar poles.

Among the recent electric light and power plants in-

stalled by Richards & Meacham is the large gas fixture

factory plant of Williamson & Schroeder, 205 Randolph
street, Chicago. This plant consists of one 37 kilowatt Kes-
ter bi-polar 125 volt dynamo, belted to a 50 horse power
New York safety engine, and supplies light throughout
the building and operates one 20 horse power Kester
motor, which furnishes power for lathes, buffers, etc.,

for the factory. Williamson & Schroeder are highly
pleased with the efficient and simple operation of the

installation. Other recent installations of Kester ma-
chinery are an arc and incandescent plant for use on
dredges at work in the Calumet river, and a plant for the

factory building at 158 West Jackson street. Richards
& Meacham, S4 and 86 La Salle street, Chicago, north-
western agents for the Kester Electric company dyna-
mos and motors, report many other contracts for elec-

tric light plants and Kester machinery.

The American Electric Heating corporation of Boston
calls attention to its electric stewpan, which is very at-

tractive in appearance, and one of the most salable of

electric heating devices. The heater consists of a 4J3
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inch disk, to which is fitted a removable aluminum
stewpan, with capacity of three-fourths of a quart. It

is pronounced just the thing to use in light housekeep-

ing, exactly what is wanted in a physician's office, drug

store, hospital, the nursery or where a little food is to be

cooked, a hot drink made, or hot water used, being quick,

clean and inexpensive. It may be connected to any
lamp-socket. It is packed complete with cord and plug.

The contract for underground telegraph cable for the

railway department of Cincinnati has just been awarded
the Safety Insulated Wire & Cable company of New
York. All the wires in Cincinnati are going under-

ground, and this is the first contract for this proposed

undertaking. The contract was given to the Safety

company upon the following considerations: "First, su-

perior thickness of insulation; second, superior insula-

tion resistance to this requirement; third, for nearly

nine years of experience in underground work of this

character with universally successfal results." This is

the latest achievement secured for this already success-

ful concern.

General Superintendent H. C. Dodge of the Standard
Telephone & Electric company of Madison, Wis., re-

ports having closed contracts for the following equip-

ments during the last 30 days: A 100 number switch-

board and telephones for Delhi, N. Y. , exchange; Coving-

ton, Ind., 200 number switchboard and 60 telephones;

Palmetto, Fla., 25 number outfit complete; Rice Lake.

Wis., 60 number central office equipment and 60 tele-

phones; Jacksonville. Fla., one 100 number section of

switchboard to meet requirements of growth of the ex-

change system in that place and 100 telephones; Ban-
croft, Iowa, 50 number exchange equipment complete;

Winchester, Ind., 50 number outfit complete; Union
City. Ind., 50 number outfit complete; La Crosse, Wis.,

Telepone company, switchboard for city fire alarm
headquarters; Braidentown, Fla., equipment for 50
number exchange; Elroy, Wis

, equipment for 40 num-
ber exchange. The outlook for the sales for the present
month is most favorable.

The Edison Manufacturing company is now placing
on the market a complete line of Mr. Edison's X-ray
apparatus. It is prepared to supply a range of outfits

operated by battery power, and also the special high
speed break wheel equipment operated by the Edison
current, as exhibited by Mr. Edison at the recent elec-

trical show in New York. No genuine Edison apparatus
has up to present time been sold, as Mr. Edison wished
to bring this apparatus to a high degree of perfection
before allowing it to be placed on the market. The Ed-
ison laboratory now has a staff of men employed in mak-
ing EdisoQ X-ray focus tubes, all of which, it is claimed,
are manufactured under Mr. Edison's personal super-
vision.

The H. W. Johns Manufacturing company will offer

an excellent opportunity at the St. Louis convention for

the inspection of the H, W.
J. system of heating street

cars by a fully equipped car, forming part of the exhibit

of the American Car company. Sixteen heaters with a
regulating switch will constitute the equipment. Other
heaters will be exhibited in the company's space not far

from the door to the Convention Hall. These will also

be in operation. A complete display will be made of the

moulded Mica trolley line insulating materials which
have proven conspicuous features of previous exhibitions.

Especial attention will be called to the Hercules me-
chanical clip, which was originally a Chicago idea and
which has been revived by the Johns-Pratt company.
Vulcabeston for controller and other uses will be shown.
The interests of the company will be looked after by H.

A, Reeves of the Chicago house,
J. H. MacLennan of

St. Louis,
J. Emory Meek of the New York branch,

J.
W. Perry of Philadelphia and E. B. Hatch of the Johns-
Pratt company of Hartford, Conn.

The Cutter Electrical Manufacturing company an-
nounces a new edition of its circuit breaker catalogue,
complete and accurate in price and data to October ist.

This edition will be known as the "Engineers' Edition."
The Cutter company has been led to bring out a new
catalogue by reason of the success which attended the
former edition, published in May last. It does so with
a hope of giving information as to the scope of the work
in this important and until recently much neglected field.

The protection of circuits carrying heavy currents is a
subject of first importance to users of electricity, and the
fact that this company has been able to produce a de-
vice so entirely satisfactory is not due to accident, but is

the result of long and expensive research and experi-
ment. This edition is made of a size which can be con-
veniently carried in the pocket. It is very handsomely
printed in two colors and artistically and suitably bound.
In addition to the general information as to finish, price
lists, rating and adjustment, there are cuts illustrating

sections of the circuit breaker, and templates show-
ing location of holes in face of base for the various sizes

and diagrams of connections. This should be a wel-
come addition to the literature on this subject and will

doubtless be received with great favor by engineers, for

whom it is especially intended. A few pages are de-
voted to the important details of the well-known C-S
switch, so that the possessor of this catalogue has at

hand for immediate reference a concise description of
the output of the Cutter company's factory, well known
as it is for producing work which is electrically and
mechanically of the highest standard of excellence. This
catalogue will be sent on application.

ILLUSTRATED ELECTRICAL PATENT RECORD.
56S.724. Apparatus for Electro-deposition of Gold or

Silver. Emile Andreoli. London, England. Ap-
plication filed July 10, 1895. Patented in Belgium
April I, 1S95, and in England June iS, 1895.

- A tank is provided with one or more anodes and a series

o£ amalgamated cathodes, each cathode consisting of per-
forated skeleton or network plates, and a layer of mercury
in the bottom of the tank into which each of the cathodes
dips, the layer of mercury being connected with the nega-
tive pole of electricity, thereby constituting a couunon
vehicle for the current from all the cathodes, while at the

same time mainlaining the cathodes constantly amalga-
mated.

568,740. Electric Slide for Chandeliers. George J.

Carson, Chicago, 111. Application filed October 23.

1895.

NO. 568,891.

The arrangement comprises a tube, having on its inner
surface electric conductors insulated from the rod but ex-

posed interiorly, an electric connection with the conduc-
tors, a rod movably located in the tube, a guide block
secured on the rod. a block carrying spring-actuated con-
tacts secured on one end of the rod, and electric connec-
tions with the contacts and extending longitudinally with
tlie rod.

568,756, Insulated Electric Cable, Max Guilleaume,
Miilheim-on-the-Rhine, Germany. Application filed

November 25. 1895. Patented in England August
22, 1S95; in Germany August 23. 1895; in Belgium
October 17, 1895; in Hungary November 25, 1S95,

and in Austria January 6, 1896.

An electric cable or conductor is furnished with insulat-
ing material arranged inside and outside alternate convolu-
tions of windings of fibrous material.

568.779. Electric Locomotive. Joseph E. Lockwood,
Detroit, Mich. Application filed June lo, 1893.

An elastic connection is made between the sleeves and
axles, a supplemental frame separate from and independent
of the axles is arranged in the space between the latter,

and mounted on the truck frame and connected at its re-

spective ends with the sleeves, an electric motor is mounted
wholly on the supplemental frame, and there is gearing
connecting the motor with the sleeves.

568.780. Composition of Matter for Use in Manu-
facturing Glow Bodies for Incandescent Lamps.
Georg Lowenberg, Berlin, Germany. Application

filed June 2, 1896.

The composition of matter to be used for manufacturing
glow bodies for incandescent lamps consists of a combina-
tion of the oxids of thorium and cerium with one or more of
the oxids of the gold group, as palladium, iridium, osmium,
ruthenium, rhodium, and the like.

568,783. Switch for Electric Heating Devices. John
E Meek, New York, and Frederick L. Powers,
Brooklyn, N. Y. Application filed May 1,3. 1895.

A switch for electrical apparatus comprises a rotatablu
make and break circuit device inclosed within an exterior
casing, the axis whereof la transverse to the axis of llie

make and :jreak circuit device.

Issued Oclobcr 0, i8gb.

568,798. Electric Arc Lamp. Rupert Schefbauer,
Hoboken. N. J. Application filed September 24,

1895-

One claim is for the combination with the carbon holders,
and a chain or cord connected at its ends to the carbon
holders, ol' a frame, pivots on which the frame can be
rocked, a sprocket wheel foi the chain, gearing and a fly-

wheel carried by the rocking frame, a stop-weight and
separate stationary support for the same, and an electro-
magnet and connections therefrom ior swinginc the rocking
frame and moving the fly-wheel into contact with the weight
or away from the same.

568,840. Telephone Switchboard. Linval W. Davis,

Mineral, W. Va. Application filed December 5,

1895.
A series of contact plates connected with a call bell, a

series of contact plates, each connected to a different line
wire, the central instrument and contact rods, the ground
connections and plugs are the features claimed,

568. S61. Electric Arc Lamp. Norman G. Meade,
Jamestown, N. Y. Application filed May 15, 1896.

The principal feature is a screw clutch composed of
collar, ratchet wheel, spring, hinged jaws, in combination
with beveled collar, and means for actuating the clutch.

568,863. Means for Generating Electric Waves or

Oscillations. Daniel McF, Moore, Newark, N. J.

Application filed December 7, 1S95.

The improvement in generating electric waves, oscilla-

tions or disturbances by interruptions of a circuit of induc-
tion consists in momentarily interrupting in succession a
series of such circuits turning the electric waves, vibrations
or disturbances produced by each interruption into a work-
ing circuit common lo the circuits of induction, and in the
intervals between interruptions of each circuit and during
the operation of other circuits, connecting each circuit to a

source of electric energy.

568,891. Electric Motor Truck, Norman C, Bassetl,

Lynn, Mass, Application filed March 20, 1891.

This truck has elastically supported motor-carrying bars,
and an electric motor pivoted thereto in substantially the
line of the center of gravity of the machine and geared to

the driven axle or axles.

568,919. Socket for Incandescent Electric Lamps.
James Pass and Albert P. Seymour, Syracuse, N. Y.

Application filed February 14, i8g6.

NO. 568,863.

A two-ijarL socket comprising a body and a base portion,
contactb in the base, co-operating contacts in the body and
a single screw connecting the body and the base and serving
as a lamp terminal.

568,947. Oscillating Reciprocating Tripolar Electric
Motor. Thomas H. Hicks. Detroit, Mich. Appli-
cation filed December 19. 1892.

One of the luimeroui; claims is for the combination of a
solenoid and a magnet, the solenoid and magnet being
journaled in bearings so as to oscillate together.

568,964. Electric Cable. Silvanus P. Thompson, Lon-
don, England. Application filed December 19, 1893.

Patented in England December 21, 1891, July 4,

1893. and December 19. 1893; in France June 20,

1892, and December 13. 1S93; in Germany October
23, 1892; in India April 25, 1893. and Ai]gust 17,

1894; in Spain September 4, 1893, and April 10,

1894; in Brazil February 7, 1894: in Ceylon Aijgust
22, 1894, and in Straits Settlements December 14,

1895.

An electric cable for submarine use is described, consist-
ing of a main copper conductor, continuous from end to
end. surrounded by an insulating sheathing and furnished
at regular intervals along its length with branch conductors,
all of equal high resistance and equal self-induction, each
branch conductor consisting of a metallic core jointed into
the main conductor, and of an insulating sheath extending
all along its length and continuous with the insulating
sheath of the main conductor, the outer end of each
branch being earthed.

NO. 569,018.

568.993. Lock and Block Signaling on Railways, Will-
iam R. Sykes, Jr., and John P. O'Donnell, London,
England. Application filed February 6, 1895.
Patented in England January iS, 1895.

The claim is made for the combination with the single-
needle ipstruments operatively connected together, ot a
treadle, an electro-magnet provided with an armature, a
battery, a treadle and a wire connecting the treadles and
electro-magnet with the battery; a polarized relay included
in the block circuit of the instrument, a local circuit hold-
ing the armature in contact with the electro-magnet after
the same lias been energized, the contacts and a signal
catch-handle for connecting them, a battery, a wire con-
nected with the starting signal and to the contacts and bat-
tery ; a tongue connected with the relay and a contact con-
nected to the wire, the starting signal not being free to be
operated until after the treadle has been depressed, ener-
gizing magnets and the tongue has been placed in contact
with the contact by means of the "line-clear" current from
the single-needle instrument.

569,018. Telephone. Alfred Gartner, Newark, N. J.
Application filed February 15, 1S96.

A series of balls is arranged in the receiver and form an
annular bearing for one side of the diaphragm, and an
annular curved flange also arranged in the receiver, forms
the bearing for the other side of the diaphragm.

569,099. Electric Clock Striking Mechanism. Frangois
E. Girod, Geneva, Switzerland. Application filed

October 11, 1895. Patented in Switzerland March
15. 1895-

In clocks intended to sound the hours and halves by
means of an electric bell of any well-known system what-
ever there may be introduced the combination of a lever
connected to and oscillating with the pendulum with a click
intended to act at each double oscillation of the pendulum
upon one tooth of a rack, the position ot which is deter-
mined by the usual hour-snail, a contact lever intended to
shut the circuit of the electric bell once at each double
oscillation of the pendulum, and a rocking lever bearing
two pins intended to put the click and contact-lever out of
action when the rack reaches its rest position.

569,101. Automatic Electro-magnetic Brake for Rail-
way Cars. Edgar A. Hauerwas. Saratoga Springs,
N. Y. Application filed May 23, 1S95.

A car-brake is described, comprising an electro-magnet
in a nortnally open local circuit, a closer for the local cir-
cuit and a main circuit for controlling tlie closer, an air-
brake controlling armature comprised in the main circuit,
and an electro-magnet in a circuit comprising a track sec-
tion for controlling the armature.
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American Street Railway Association.
The street railway interests of me country, repre-

sented at the St. Louis convention, indicate the magni-

tude and importance of this truly remarkable industry,

which has developed into its present commanding posi-

tion since the introduction of electricity in the operation

of street railways. It can be truly said that in no other

field has the development been more rapid. Electricity

has taken control of the street railwa}' business of the

country, and the transformation has been both rapid

and complete. To-day the street railway lines of every

large American city, with the exception of New York, are

operated by electricity, and the rea-

son the Metropolis is so far behind is

because of theopposition of the city

officials, and not lack of enterprise

on the part of the local companies.

The latter corporations have gone to

great expense to devise or develop a

means of using electricity without

employing the overhead trolley sys-

tem, but without avail. In all other

cities the trolley is depended upon

almost entirely, and for this reason

the conventions of the American

Street Railway association have come

to be regarded as electrical raeeiings-

The association was fo: med at

Boston, December 12, 1SS2, and the

first meeting was held at Chicago

the following year. The next meet-

ing was held in New York, then St.

Louis was visited and the memory of

that convention is still recalled by

the "old timers" with many expres-

sions of pleasure. Cincinnati, Phil-

adelphia, Washington. Minneapolis,

Buffalo. Pittsburg, Cleveland, Mil-

waukee, Atlanta and Montreal have

been visited in turn, and each suc-

ceeding meeting has added to the in-

terest and strength of the association

as a representative organization

To-day there are 170 members, that

is, street railway companies enrolled

as corporations and represenied by

their officers and employes in the

meetings. The plan of organization

is somewhat different from most as-

sociations, as the membership is held

in the name of the company. It is

believed that this makes it a much

stronger organization than it would

be if composed of individuals.

At the present time the organiza-

tion is in a much better condition

financially than it has ever been in

its history. A year ago the associa-

tion was deeply in debt, but all obli-

gations have been discharged and

it has a very comfortable bank bal-

ance with which to start the new year. The gentlemen

to whose energy and intelligent management this im-

provement is due are entitled to the thanks of the

association. Prominent among them are the officers

whose portraits are herewith presented,

PRESIDENT H. .M. LITTELL.

The present chief executive officer of the association

has been an exceptionally successful street railway man

and has attained unusual prominence for the time he

has been engaged in enterprises of this kind. He has

displayed remarkable executive ability and it was upon

this record that the Metropolitan Street Railway com-

pany ofiered him the position of first vice-president and

general manager of that important property. On

July I, 1895. Mr. Littell was made president and

general manager of the Atlantic Avenue Railroad com-

pany of Brooklyn, which position he held at the time of

his appointment by the Metropolitan company. Presi-

dent Vreeland of that corporation desired to be relieved

of the responsibility of the operating duties and selected

Mr. Littell for this position, and the choice was readily

confirmed by the directors of the corporation. Harvey

Mitchell Littell, the subject of this sketch, is a man of

wide experience and national reputation in street rail-

way affairs. He was born in Corydon, Harrison county,

Indiana, in 1S56, In early life he moved to Louisville,

Ky., and attended the public schools in that city. He
embarked in the street railway business as a clerk in the

office of the Louisville City Railway company about

M, LITTELL. PRESIDENT AMERICAN STREET RAILWAY ASSOCIATION

1874. The president at that time was C. G. Davidson,

now of Brooklyn. N. Y., and H. H. Littell, his brother,

was superintendent. Young Littell filled various posi-

tions, as clerk in the office, starter, time-keeper, track

foreman, and almost every position known in street

railway practice. But he did not continue with this

company, as he had an excellent opportunity in another

line. He entered the steam railroad business with the

Louisville & Nashville Railroad company, and was

advanced until he reached the position of general

freight and passenger agent of what is known now as the

Chicago, St. Pan" & Kansas City Railroad company.

He filled the position of general manager of the St.

Paul City Railway company for nearly three years, from

11583 to 1SS5, during which time he superintended the

reconstruction and extension of the horse railroad system

in that city, covering a territory of 30 miles of road. In

18SS Mr. Littell left the steam railroad business to take

charge of the Cincinnati Inclined Plane railway. The
operation of this road was changed from animal to elec-

trical power under his administration in the years 1888

and 1SS9. He remained with that enterprise until

January, 1893, when he was made president of the New
Orleans City & Lake Railroad company and the Cres-

cent City Railroad company, and general manager of

the New Orleans Traction company, at New Orleans.

La, These lines embraced about 120 miles of horse

railroad, the changing of which to electric lines he
superintended, completing the work in June. 1S95.

Upon his retirement from the con-

trol of the New Orleans roads he

was presented by the directors of

the company a solid silver dinner

service as a testimonial of apprecia-

tion of his "character, and ability

as a railroad manager in the devel-

opment of the property." It is

rather a singular coincidence that

Mr. Littell's brother was the first

president of the American Street

Railway association, having presided

at the Chicago meeting of the or-

ganization in 1S83 the first formal

gathering after the organization was
completed.

SECRETARY AND TREASURER T. C.

PEXINGTON.

Probably the most active member
of the organization for some time

has been the gentleman who fills

the position of secretary and treas-

urer, Thomas C. Penington of Chi-

cago. The fact that this is Mr. Pen-

ingtons first year in office has not

been made apparent by any friction

in the operation of the machinery of

the organization. His excellent meth-

ods and hisexecutive ability have been

brought into full play.in conducting

the business of the association. Mr,

Penington was born in Wilmington,

Del., September 14, 1S44, and re-

ceived his education at Wilmington

and Philadelphia. He moved to

Wilmington. III.. October i, i860,

and enlisted in the 36th Illinois

Volunteers on August 23, 1861, in

which regiment he served four years.

His street railway experience began

when he entered the service of the

Chicago City Railway company in

February, 1872, as treasurer which

position he has now held 14 years.

Mr, Penington is a Knight Templar,

a 32 degree Mason, a member of

the Mystic Shrine and other organ-

izations. He has a wife and family

of three children.

\'ICE-PRESIDENTS G. C. CUNNINGHAM AND J. W. MORGAN.

The office of the vice-president of the American

Street Railway association is of considerable importance,

by reason of the fact that incumbents of that office are

members of the executive committee.

Granville C. Cunningham. M. I. C. E., the first vice-

president, took up the profession of a civil engineer in

Edinburgh, Scotland, and on leaving his native land, in

1870. first went to Honduras, in Central America. aLd

was engaged for some months on a projected railway in

that country. Since coming to America, in 1871, his

work has been largely connected with the chief railway

projects of Canada. In i8Sg Mr. Cunningham was ap-

pointed assistant city engineer, and afterward city en-

gineer of Toronto, Ont.,and it was then that his atten-

tion was directed to electric street railways. In- iSgi

Toronto was about to introduce an electrical system
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and Mr. Cunniagham was required to visit cities of the

United States and to report. to the City Council upon

the best system to beadopted in Toronto. It was upon

his report that the system now established there was in-

troduced. In 1S92 Mr. Cuningham was appointed chief

engineer of the Montreal Street Railway company, and

the work of converting that property from a horse to an

electrical system has been carried out under his direc-

tion. In 1S93 he was appointed manager and chief en-

gineer of the Montreal Street railway, which position

he now occupies. In 1S78 Mr. Cunningham was elected

a member of the Institute of Civil Engineeers of Lon-

don, Eng , and he was among the first members of the

Canadian Society of Civil Engineers.

J.
Willard Morgan was born near Camden, New

Jersey, July 6, 1854. He received a common school

education and was admitted to the bar in 1877. He has

been in practice ever since and has been city solicitor

of the city of Camden for the last 12 years. He was

elected president of the Camden, Gloucester & Wood-
bury Railway company at its organization on May 8, 1893,

and has continued to occupy that position ever since.

He has been an active member of the association and is

now third-president.

THREE PROMINENT MEMBERS OF THE EXECUTIVE COM-
MITTEE—PRENTISS CUMMINGS, C. G. GOODRICH AND

A. MARKLE.

Prentiss Cummings is a native of Maine, born in-

Sumner, September 10, 1S40. He prepared for college at

Phillips (Exeter) Academy and entered Harvard in the

ing the responsible position of vice-president of the

Twin City Rapid Transit company, which controls the

street railway systems of Minneapolis and St. Paul.

Another active member of the association who occu-

pies a place on the executive committee is Alvan Markle

of Hazleton, Pa. He is a son oE the late George B.

Markle, and was born in Hazleton, Luzerne county, Pa.

,

in August, 1861. He attended the public and later the

select schools in Hazleton, then lived for several years

in Philadelphia, and finally completed his education and

was graduated from Lafayette College, Easton, Pa. He
worked for several years thereafter about the coUeries

of his father at Jeddo, a mining village eight miles from

Hazleton. Later he engaged in the banking business at

Hazleton, and is now president of the Markle Banking &
Trust company, an institution with Si, 000.000 deposits.

He outlined in 1890 aud iSgi the present Lehigh Trac-

tion company, which he controls, and took it up as he

does most everything—single-handed and alone, assum-

ing the entire responsibility—and built, equipped and

operated the road during one of the most depressed periods

known in this country. He has the confidence of the

public and of his workmen, and is held in high esteem

by both classes.

THE CONVENTION,

The meeting at St. Louis will ba a great gathering of

practical street railway men, as well as representatives

of the management and the manufacturing interests.

There will b^ a number of interesting topics discussed.

and papers of special interest will be p-esented by three

Convention Notes.
The Manhattan General' Construction company of

New York will show its enclosed arc lamps. It will be
represented by its Cincinnati agent, the Craighead Engi-
neering company, which will have a large space in the
exposition hall. Generp,! Manager S. Marsh Young of
New York expects to be present.

One of the most interesting exhibits at St. Louis will

be that of the Walker company. The prominence which
this company has taken in street railway circles, by
reason of its stand in fighting the trolley cases, has had
much to do with the prosperity it is enjoying. The
company's controller is occupying the attention of ex-
perts at the present time, arid no doubt many will be
anxious to examine this device at St. Louis.

The exhibit of Eugene Munsell & Co. at the St. Louis
convention will consist of raicanite in its various forms,
such as commutator segments, rings, tubes, troughs,
insulating cloth and paper, and peculiar forms of insula-
tion for various types of electrical machinery. They
will also exhibit mica in the sheet, commutator seg-
ments and as it comes from the mines. Their exhibit
will be one of special interest to electricians and super-
intendents of motor equipments, Both the mica insu-
lator and Eugene Munsell & Co.'s exhibits will be in

charge of Charles E. Coleman, manager of the Chicago
branch. A very pretty little mica souvenir has been
gotten up. and will be given to the visiting delegates. A
generous supply of blotters will also be distributed.

The General Electric company will be represented by
an exhibit which will embrace the newest developments
in the electric traction field. The space occupied is the
most extensive in the hall, and is located immediately to

the left of the entrance. So far as at present arranged
the exhibit will comprise examples of the standard ap-
paratus of the company's manufacture, as well as the

T. C. Peiiiiigton, Secretary and Treasurer.

class of 1S64. In October, 1S66. he received the ap-

pointment of tutor in Latin in Harvard University,

and on May 3. 1871. he was admitted to the bar. He
established himself in Boston, and began at once the

practice of his profession. In September, 1874, he was

appointed first assistant United Scates attorney, which

post he occupied seven years, finally resigning to resume

general practice. In 18S1, 1882 and 1883 he was mem-

ber of the Boston Common Council, and in 1884 and

1885 he represented a Boston district in the lower house

of the Legislature. In 18S5 he became president of the

Cambridge Railroad company, and held that position

until all the Boston street railways were consolidated

under the name of the West End Street Railway com-

pany, in November, 1887, when he was made vice-presi-

dent of the latter company, which position he still holds.

He is a member of the Society of the Cincinnati, suc-

ceeding his great-grandfather. Dr. John Hart, who was

surgeon (rank lieutenant colonel) of Prescott's regiment,

and afterward of the Second Massachusetts. He
has been a member of the Union and is president of

the Boston Chess club, whose rooms are in the house of

Motley, the historian, in Boylston place.

The West is represented on this committee by C. G.

Goodrich, vice-president of the Twin City Rapid Transit

company of Minneapolis. Mr. Goodrich was born

March 12, 1856, in Oxford, Ohio. When a small boy

his father. Dr. Calvin G. Goodrich, removed to Minne-

apolis, which has since been his home. He entered the

employ of the Minneapolis Street Railway company in

1878, first having a clerical position, later becoming

superintendent, then general manager, and now'occupy-

G. C. Cunningham, Vice-president.

AMERICAN STREET RAILWAY ASSOCIATION.

representatives of the most important departments-"in

street railway management. M. K. Bo wen, superin-

tendent of the Chicago City Railway company, C. Dens-

more Wyman, general manager of the Milwaukee Street

Railway company, and Richard McCuUoch, engineer of

the Citizens' Street Railroad company of St. Louis.

whose portraits are here presented, will contribute

papers upon subjects of great importance to every street

railway man in the country. Mr. Bowen's subject is

"Track and Track Joints, Construction, Maintenance

and Bonding." Mr. Wyman will consider the topic

"How Can the Revenue of Street Railways Be lu

creased. Taking Into Consideration the Collection of

Fares, Method of Registry, Transfers, Use of Tickets

or Cash Fare, and Attractions Along the Line of

Road," and Mr. McCulloch will take for his subject

"The Modern Power House."

An idea of the character of the msetings can be gained

from these typical papers. Other subjects will also be

discussed by competent men.

THE EXHIBITION.

The interest that is being manifested in the exhibition

of machinery and supplies in connection with the St.

Louis convention indicates that there is certainly a gen-

eral revival in the trade, and that the feeling is greatly

improved. Nearly every foot of space has been taken

by exhibitors and the display promised is by far the

mast pretentious that has ever been offered. There
will be a number of novelties shown at this time, and
the principal manufacturing companies promise to ex-

hibit the very latest improvements in their respective

departments.

j; W. Morgan, Vice-presidRiit.

latest devices developed since the last convention, and
street railway delegates and visitors will find that every
item has a special interest to them and to their work.
A G. E. 1,000 motor equipment will be mounted on a
truck, and will be -shown in operation with the electric
brake. One of the Brooklyn Bridge car trucks will be
exhibited equipped with two G. E. 2.000 motors, and
near by examples of the G. E. 800, 1,000, 12,000 and
G. E. 51 types of motors. The controller section will
include examples of the K 10, B 6 and L 2 controllers,

as well as one of those used to handle the great g6-ton
electric locomotives of the Baltimore & Ohio railroad.
A switchboard made up of generator and- feeder panels
with full equipment of standard instruments, rheostats,
etc., will be installed. Lightning arresters will be
shown in operation, and the magnetic blow-out device
and the working of the principle will be fully explained.
A G. E. i,ooG armature with onerhalf of the coils in
place will show to delegates the method followed by the
General Electric company in the construction of its rail-

way motor armatures. An electric brake adapted to
trailer use, with shoe and disk, will serve to explain the
electric brake and its principle. The branch of electric
railway supplies will be represented by a series of 10
Thomson railway arc lamps in operation, as well as
some fine examples of the long burning type of lamp
adapted to street railway use; assembled commutators
of G. E. 800, G- E. 1. 000 and G. E. 2,000 motors, bound
solid for shipment, will also be shown in connection
with samples of the new frogs and overhead switches,
trolleys, K and L types of circuit breakers, and the
new "M" automatic circuit breaker for street rail-

way car equipments, and a fine exhibit board of
punched clip switches will complete the display of
the supplies. The work of the company in the
steam railroad field will comprise a sample sec-
tion of the third rail in use on the main line of the
New York, New Haven & Hartford railroad, a direct-
connected air pump with automatic governor used on
the cars operating on the same railroad, and a section of
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the overhead contact device used in the Baltimore &
Ohio railroad work. If time will permit, two rotary
converters, each of 100 kilowatts capacity, will be setup
to show the method followed in the three-phase long-
distance transmission work, and the manner in which
Niagara Falls power is to be delivered to the Buffalo
City railway. This is the system now employed with
success at Lowell. Mass., to transmit power 15 miles to
Nashua. N. H. Direct current at 500 volts will be
taken in at one of the commutators, and converted into
three-phase current at a high voltage. At this voltage
the current will cross from the rings of that converter
to the other converter and will be reconverted into
direct current at 500 volts. This will then be used
to operate the four electric brakes. The exhibition
space will be illuminated by miniature incandescent
lamps and decorative signs. The headquarters of
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built up rapidly and the result is a demand for good
streets. Some new streets have been built, but there
are many that are without decent pavements, and if the
city had done as much as the electric railways to im-
prove the territory it would have built up faster.

The building of the Villere line and the Orleans line
has done a great deal to make the downtown section im-
prove. There are a great many new houses going up
down there.

The St. Charles, President McClellan's road, has been
running in good shape and has had no trouble in any
way and has paid dividends right along. Perhaps the
territory through which it runs has not improved so
much as some others, because it is an old territory that
was already well built up.
The Orleans road has been doing very well and has

made no change in its management or system.

^^^:^^f4££t^^

f

C. G. Goodrich.
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the company will be located in the two parlors in

front of the dining hall of the Southern hotel , and
here delegates and visitors will be assured of warm
welcome. The company will be represented by W. J,

Clark, A. D, Page. R. H. Beach and T. Beran of New
York; J. R. Lovejoy, W. B. Potter, L. H. Parker and
H. C. Wirt of Schenectady; F. M. Kimball and C. C.

Pierce of Boston; B. E Sunny, Theodore P. Bailey, G.
K. Wheeler, F. N. Boyer and E. C. Noe of Chicago; E.

D. Mullen and H.
J.

Crowley of Philadelphia: W. F.

Hays and E. H. Strieby of Cincinnati, and G. D. Rosen-
thal of St. Louis.

New Orleans Street Railways.
LFroni tlie New Orleans Picayune.

'\

During the last year the street railroads of this city

have been reaping the results of the improvements that

they have been making during the two previous years in

.the way of putting in electric motive power and making
other improvements. In 1894 and 1S95 the traction

company expended an enormous amount of money in

equipping its lines, and last year the Orleans and St.

Charles companies did likewise, or they put out an
enormous amount in comparison to what was invested

in motive power previous to that time.

The companies have had a fairly good business, al-

though Superintendent Willard, of the traction com-
pany, said that the rather bad times here had affected

the business somewhat. President De Grange, of the

Canal and Claiborne road, which is under process of

electric conversion, says that there is more progress not

only in the street railroad business but in everything

here, than in any city in the country, and that there is a

better feeling in business circles and more progress,

especially in building.

The traction company has not made any important

additions to its ser\'ice during the year, but has been

running its cars as regularly and correctly as it could

with the handicap of the power service from the

Lousiana Electric Light company, which has been in

such bad shape during the last year or two that at times

traffic over the traction lines was almost suspended for

days at a time and they have very seldom been able to

run their cars as they desired. Still the company has

done well.

One of the features of street railway building and pro-

gress in this city has been the extension of the residence

sections in all directions and the building up of interme-

diate territory, which for years had stood vacant because

people did not like to get so far away when the car serv-

ice was so slow. Uptown there has been the most rapid

progress in that line of improvement. Such streets as

Peters avenue and Henry Clay avenue and all of the

streets up that way have built up wonderfully and with

substantial and pretty cottages and many fine, large

houses. These new cottages have been built in a more
modern manner and have conveniences that v/ere un-

known in small houses built to rent, and the result is

that many people have gone uptown and rented the new
houses with the conveniences, and get downtown about

as quick as they ever did. and have" better air and some-

thing of the suburban in their home surroundings. Up
about Audubon park and even beyond, in CarroUton,

there is a great deal of building.

The intermediate territory above Jackson avenue and
especially between Louisiana and Napoleon avenues has

The CarrolUon road, likewise, has been going on
steadily, and is doing a splendid business. Like all the

roads which have independent power plants, it has had no
trouble with its electric propulsion. The company has
a franchise to build a line through Jefferson parish to

the site of the proposed new bridge above the city, but
will probably not make any start this year.

The traction company has been having some discus-

, sion with the city about its crossing over CarroUton ave-

nue. It has a right of way over CarroUton avenue.

The city wishes it to use the CarroUton road's tracks,

but the company does not desire to do so, and the Car-
roUton company does not wish it to. Superintend-
ent Willard said that the result would be that the trac-

tion company would probably have an independent rail

on the avenue, and perhaps use one of the rails of the

19s

One of the greatest improvements of the year was the
putting of the tracks for the Orleans & CarroUton and
Canal & Claiborne companies on Canal street, and the
running of cars to the head of the street. This makes
it possible to get to and from the depots with ease, to
say nothing of the Canal street ferry, which is a very
important thing for the people. The traction company
has also changed the starting point of the Prytania line
from near Camp street to Rampart street, so that peo-
ple from uptown can get off or on at any point on
the business part of Canal street they choose. The re-
moval of the CarroUton cars from Baronne street is also
a great improvement.
The principal feature in the street railway affairs of

the city this year is, of course, the building of the elec-
tric Une of the Canal & Claiborne Street company. The
work has been carried on with phenomenal rapidity, un-
der the able management of President Joseph H. De
Grange and Engineer Bacon of the firm of Ford & Ba-
con. Mr. Bacon is a young engineer of the greatest
ability, and his firm has pushed the work on the Clai-
borne road with great skUl and rapidity. The main part
of the tracklaying is done, Tulane avenue is being
paved 'with asphalt by the city at the same time that
the tracks are being laid, and that will make one of the
finest streets in^the city, and will no doubt share in the
building boom when the work is done.
The new bridge over the old basin canal at Claiborne

street is finished and will soon be open to traveller the
public and for the bicyclists going down the finely

paved street. The paving of Claiborne street, like

many other improvements, is no doubt due to the
improvement in railroad construction. It has been
paved with brick from Canal street to Elysian Fields
and when the car tracks are completed and the new
bridges over the canal are done and the neutral ground
put in good shape with the aid of the new association
organized to improve the street, it will be second to none
in the city and new and elegant houses may be looked
for all along it.

The power house of the Claiborne company is likely

to be done in October, when the company proposes to

start its cars, and if it is not it will be able to start them
anyway. The machinery is all here and is being put in.

The company has ordered its cars from the St. Louis
Car company and they will be of a pattern similar to the
largest cars on the CarroUton line, with some improve-
ments, and President De Grange expects that his road
will be the best built and the best equipped in the South
if not in the country, for it is admitted that the street

railway construction in this city excels that in any city

in the United States. A gentleman who was in the city

recently from Chicago and who has taken some pains to

investigate the electric railroads there, although not in-

terested financially in them, said that they did not com-
pare in any way in excellence of construction with those
in New Orleans.

In proportion to the number of lines and cars run in

this city there have been comparatively few accidents.

Many accidents have been caused by the carelessness of

the persons injured, and, although in all. cases where
persons have been seriously hurt or killed the motorman

M. K. Bowen.
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Anyway,, they have a right on theCarroUton company ...
avenue, and they will insist on going there. He said

that they were keeping up their tracks and wires above

CarroUton avenue, and the people up there were com-

plaining because they had no cars, but the company
could not serve them until the matter of the crossing

had been settled. Now they have to walk from several

blocks to a half mUe to CarroUton avenue to get a car.

and the men who have business or who labor at South-

port have a very long walk to get down to the avenue.

Before the end of the year this will no doubt be reme-

died.

There has been a great deal of talk about the traction

company's line to West End, but the company has not.

so far, done anything about it, and will not do anything

this year. The company has all that it can do to keep

things in shape until the power question is settled, and

then it will undoubtedly put electricity on the West End
line, At present the company is giving splendid service on

that line, and the only improvement of consequence

that would result from the electric cars would be the do-

ing away with the cinders from the engines, which now

give the pleasure-seekers some discomfort.

C. D. Wyman. Richard McCullocb.

THREE MEMBERS WHO WILL CONTRIBUTE PAPERS AT THE CONVENTION.

and conductor have been arrested, none of them have
been found guilty of any such negligence as to merit

severe punishment, in the opinion of the court, although

there have been cases where they might have been more
careful.

There is a plan for a new electric railroad through the

upper part of the city and out to a new pleasure resort

on Lake Pontchartrain, It is said that this will be built

in the next year and, if it is, it will be a great addition to

the facilities of the city, as there are some lateral roads

needed uptown. There is at present no means of getting

from the river side of St. Charles avenue back to what
is known in the old parlance of the city as "back-of-

lown." A line to the lake on Napoleon avenue would
be a great thing, and there might well be two or three

uptown lateral lines. They would build up a territory

that would make one of the prettiest residence sections

of the city.

Besides the electric lines in this city there is a scheme
to put the ' 'humming" cars in operation across the river,

between Gretna and Algiers, and if that is done and the

lines properly extended through the two towns it will

result in a great deal of building up over there.
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St. Bernard parish, too, has the electric fever and has

a long line under contemplation from the parish line

several miles down into the country.

During the year a very strong benefit association has
been organized among the employes of the traction com-
pany, and it promises to do a great deal of good, not only
in the way of making the men feel more secure in cases

of sickness and accident, but in creating good will among
the employes and employers, both classes being repre-

sented in the association.

New Western Union Telegraph Offices
at Buffalo.
By a. C. Terrv.

The recent removal of the offices of the Western

Union Telegraph company in Buffalo from Brown's

building to the new EUicott Square building, has

brought into e.vistence one of the finest telegraph offices

in the United States, and for convenience, comfort and

sanitation, it is thought to be second to none.

The EUicott Square building is a model of com-

in which there is provided a cable terminal board,

which is made up of six slate boards set three feet

six inches from the floor in an iron frame. Three
of the slate boards are placed on one side of the iron

frame and the remaining three directly opposite. Each
board contains J40 binding posts set in 17 vertical rows,

with 20 binding posts in a row. The underground cable

heads are connected to the binding posts by 20 wire

cables, each cable completing one row-

From the opposite boards are led 100 wire cables

directly to the main switchboard in the operating room,

and all necessary cross connections and changes in the

main lines or loops are made- in the cable room in-

stead of at the switchboard. The cables reach the op-

erating room through a shaft three feet by four feet and

115 feet long, expressly built for the Western Union.

In this shaft are placed 15 iron pipes, three inches in-

side diameter, through which are pulled the 100 wire

cables. The object of the iron pipes is to secure safety

peaters. All the other tables in the room are octette,

and there are 21 of them, with space for six more, as

facilities demand. All the tables are arranged to ac-

commodate typewriters.

On these tables are distributed 112 single Morse sets,

62 duplex sets and 30 quadruplex sets, which are

connected to the switchboard by four and eight wire

cables, laid in five by 10 inch wire-ways built in the

floor, which is constructed of concrete cement and slate.

In order to provide for the wire-ways, the Western

Union raised the floor five inches above the ordinary

level at a cost of $5,000. The wire-ways run lengthwise

and crosswise of the room, and are covered with slate

slabs 12 inches wide and from two to four feet long.

In the west end of the room is erected a gallery eight

feet wide, 40 feet long and eight feet from the floor.

The gallery is used for distributing and stamping mes-

sages. The distribution of messages is accomplished

by means of the Martin carrier system, which consists

NEW WESTERN UNION TELEGRAPH OFFICES AT BUFFALO.—OPERATING ROOM.

pleteness, and is reputed to be the largest office

building in the world. It covers an entire block, and is

200 by 240 ' feet, and- cost, with the land. $3,500,000.

The building is 10 stories high, has a court or rotunda

70 feet by no feet, and there are over four miles of cor-

ridors. There are 16 elevators, and the electric plant con-

sists of four direct-coupled Edison dynamos, three 100

kilowatts and one 75 kilowatts or a total of 375 kilowatts.

In this building the new offices of the Western Union

occupy 12,000 square feet of space, which is propor-

tioned as follows: 1,900 square feet in the basement for

the linemen's rooms, supply department, messengers'

clothes rooms and cable room; 2.000 square feet on the

first floor, corner of Main and Swan streets, for the re-

ceiving and delivery departments and the offices of the

manager and his assistants, and 8,000 square feet on the

tenth floor for the general operating room and book-

keeping department.

The wires of the Western Union company enter

the building underground through 20 iron pipes

of a size suitable for cables of 100 wires. At pres-

ent there are but 1,070 wires entering the cable room,

from fire. All the main lines and overhead loops are

connected to the switchboard through W. B. G. fuses

mounted on porcelain blocks.

The switchboard is buiit in six sections of 50 wires

each, and the whole is set in a steel frame with plate-

glass panels. There are 6,000 pounds of steel in the

frame. Lamps are used for resistances in the battery

leads, and there are 624 of these resistance lamps over

the switchboard or 104 lamps directly over each section.

The operating room is 60 by 105 feet and the ceiling

is iS feet high. The room is splendidly lighted by 24

windows in the side walls, and a skylight 35 feet wide

and 55 feet long, containing 36 large panes of translucent

glass, which can readily be adjusted for ventilation.

Above the translucent glass is the roof of the skylight

and the distance from the floor to the top of the skylight

is 32 feet. The perfection of the ventilating arrange-

ments makes it an ideal room from a sanitary point of view.

At night the room is lighted by 150 incandescent

lamps. Ten feet from the switchboard and extending

across the room are four tables, 25 feet long, and divided

into 10 sections each. These are for the automatic re-

of three lines of elevated tracks running from the gal-

lery lengthwise through the room, and each track has

three stations and three carriers. The carriers are con-

nected to an endless rope cable and the whole is operated

by two two-horse power Crocker-Wheeler motors.

The current to supply the office is generated by 16

Crocker-Wheeler motor-dynamos, 10 of which are kept

constantly running, and giving the following voltages:

Six, 20, 80, 160, 240 and 350. The six and 20 volt ma-

chines are for locals and the remaining eight are both

positive and negative. It is an interesting fact that be-

fore the installation of these motor-generators it was

necessary to maintain 17,000 cells of gravity battery,

requiring 52,000 square feet of shelving, at an annual

expense of over giG.ooo.

The power current to run the rotary transformers is

received from the EUicott square dynamo plant. There

is also installed a Fort Wayne alternating current ro-

tary transformer which is operated by current received

from one of the Buffalo General Electric company's

1,000 volt circuits.

A static converter in the basement transforms the
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1 .000 volts to 1 10 alternating, and the rotary transformer

on the tenth floor transforms to no volt direct current.

These two sources of current are connected to the

motor-dynamo bus-wires by a double throw switch. In

one of the motor-generator bus-wires is connected one of

Cutters, I-T-E single-pole underload and overload

circuit breakers of 45 to 125 amperes capacity and in

ihe olher bus-wire a Weslcn En'mtter.

Near the main switchboard is the loop or jack switch

having 200 spring jacks. All the multiple sets and sim-

ple repeaters are connected to this switch so that it is

possible to make up repeaters of any two multiple sets

in the office or from any multiple set to any single re-

peater.

.The repeater system of the Buffalo office is the most

extensive of any on the continent and during the storm

of September 30th along the Atlantic coast, no less than

35 multiplex circuits were repeated at Buffalo, and
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Company, and A. S. Brown, electrical engineer, and the

equipment of the office was in charge 0*^ Frank Kilton,

chief operator, and A. C. Terry, assistant chief operator.

Northwestern Electrical Association.
Thomas R. Mercein, secretary of the Northwestern

Electrical association, has prepared a circular to which

is appended a list of questions with blank spaces for

answers, which he has mailed to every central station

plant in the'Northwest. The object of this effort is ex-

plained in the circular as follows:

This association desires to be of the largest possible
service to central station plants in its territory, and to

that end has decided to obtain accurate data of all such
plants, the result to be compiled in a record kept in the
secretary's office and open to members and to the plants
furnishing the data, for their mutual advantage. In
offering itself as a bureau of reliable information of

value to all contributing thereto, the association asks full

197

charges, if any, do you make for installing arcs? What
charges, if any, do you make for installing incandes-
cents? What charges, if any, do you make for renewals?
What charges, if any, do you make for meter rentals?
What discounts, if any, do you make for prompt pay-
ments? W hat candle power are your public incandes-
cents? Is your incandescent system direct or alternat-
ing? How Ions are your usual public and commercial
time contracts? Are your charges based on watts or
lamp hours? How many watts per candle power used?
Are your engines simple, condensing or compound con-
densing? What type of boilers are you using? Do you
use automatic stokers or smoke consumers? Do you
furnish any day service? Is so, what? What is your
present arc capacity? What is your present incandes-
cent capacity? What are the insurance rates on your
plant?

Another Plan to "Harness" Niagara.
Buffalo has a large population, and there are but few

of her residents who haven't a plan to harness the

Rear view of two sections of switchboard.
Motor—dynamo plant.

4. Cable room

this, not including three Wheatstone automatic circuits

between New York and Chicago, on which on the first

day of the storm 10,000 messages were transmitted in 10

hours.

The local business of the office is transferred from the

operating room to the receiving and delivery depart-

ments by means of pneumatic lubes and a drop tube.

The pneumatic tubes are 150 feet long and are operated

by a steam jet. The message pouches or boxes require

eight to 10 seconds in transit. The drop tube to the de-

livery department, which is six inches in diameter, has

just sufficient exhaust by means of the steam jet to

maintain a downward current of air. No message boxes

or pouches are used in this tube.

The planning of this office was left entirely in the

hands of the Buffalo management, subject to the appro-

val of General Eckert, president of the Western Union

5. Multiple repeaters.
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replies to the questions submitted, and hopes its efforts

for the general good will be understood and appreciated.

An idea of the extent and character of the work under-

taken can be gained by examining the following list of

questions:

What is your city population? Is your plant used ex-

clusively for electric lighting? Is there any gas or op-

position electric company? Do you use steam or water

power? If steam, what fuel do you use, and at what

cost delivered? Do you furnish arc or incandescent

service, or both? ..How many public arcs? How many
commercial? How many public incandescents? How
many commercial? What are your terms for public

arcs and time schedule therefor? What are your terms

for commercial arcs and time schedule therefor? What
are your terms, for public incandescents and time

schedule. therefor? wfat are ypur terms for commer-

cial incandescents and time schedule therefor?' What
nominal candle power are your afcs? Do yountn them

from incandescent- or* regular arc machines? What' -.ii^i^ta I

Niagara river. The men who have these schemes are

gradually coming to the front with their projects. The
latest heard from is A. C. SpenCer, who would like to

'l_?^?l9P;,'*^^-pow^r of Niagara's current by means of a

rotary screw and an endless chain. He is reported to

claim that with an expenditure of $250 he can build

an apparatus that will develop 2,000 horse power. He
feels that, 500,000 horse power can be developed be-

tween Bird Island pier and the International bridge with-

out interfering in any way with navigation. Mr.

Spencef made a test of his machine a few days ago, and

he found the current was so strong that it carried his

motor down stream, but he announces that he will try it

. againi ., ;..

;I.t;.is, stated, that a new electric light company will be

formed at Beatrice, Neb., and a plant put in.



198 WESTERN ELECTRICIAN. October 24, ig

EVERY SATURDAY.

PUBLICATION offices:
Suite 510 Marquette Building, CHICAGO.

TELEPHONE, MAIN 1746.

Eastern Office: lOS Times Building, New York.

Trade Suppli3ci by Western News Co.

COPYRIGHT.—Not ouly the title hut the eiUire con(en ts oi

each number of the Western Elkctrician are copyri -jilted.

This paper is entered at the Chicago postoftice as mail matter
of the seconil class.

SXTBSCRIPTION, in advance, postage prepaid, $3.00 for a
full year of 52 numbers; io chibs of four or more, $2.50, with free
extra copy for eight subscriptions; foreign countries. $5.00 a
year: single copies, 10 cents. When cliange of address is re-

quested, the old address as well as the new sliould be given.

COSBESPONDENCE relating to electricity or aoy of its

practical applications is cordially invited, and the co-operation
of all electricalthinlters and worKers earnestly desired. Clear,

concise, well written articles are especially welcome; and com-
munications, views, news items, local newspaper clipptngs. or
any information likely to Interest electricians, will be thanklully
received and cheerfully acknowledged,

ADVEKTISING-. — Tfte Western Electrician — the
only general electrical paperpublishedinthe West—thoroughly
covers a territory exclusively its oivn. THIS IS A claim
WHICH CAN BE MADE BY NO OTHER ELECTRICAL JOURNAL
IN THE United States. Electrical merchants and manufac-
turers (/mnng" tb^^ct-^ irarfi? will appreciate the unequaled
valub of this journal as an advertising medium lu its special
field. Advertishig rates are moderate, and will be furnished on
application.

HIG-H W\A?rER lZXrK
CIRCULATION, 16,630.

CONTENTS OF THIS NUMBER.
PAGE.

American Street Railway Association. Illustrated,.. 193, 194, 195

President H. M. Littell. Portrait 193

Secretary and Treasurer T C. Penington. Portrait. ...193. i94

Vice-presidents G. C. Cunningham and J. W. Morgan. Por-

traits 193. 194

Three prominent members of the executive committee

—

Prentiss Cummings, C. G. G lodrich and A. Markle. Por-

traits 194. 195

M. K. Bowen. Portrait 194. 195

C. D. Wyraan. Portrait 194, 195

Richard McCulloch. Portrait 194, 195

The Convention .'

194

The Exhibition 194

Convention Notes 194, 195

New Orleans Street Railways 195, 196

New Western Union Telegraph Offices at Buftalo. By A. C.

Terry. Illustrated 196, 197

Northwestern Electrical Association 197

Another Plan to "Harness" Niagara 197

Editorial 19S

John D. Crimmins and New York's Street Railway Facili-

ties. Portrait 199

Charging tor Electric Current on the Wright Demand Sys-

tem—How to Adjust Rates so That Every Class of Cus-

tomers shall be Profitable to the Company. By R, S.

Hale 199, 200

Kneeland Reflector Shade. liitistrated 200

Operation and Control of Third-rail Electric System. Illus-

trated 200, 201

Automatic Circuit Breaker for Cars. Illustrated 200, 201

Walter Carpenter Camp. Portrait 201

Niagara Power Assured for Tonawanda 201

Elevated Loop to be Built in Clncago 201

Financing an Electric Railway at Milwaukee ^ 202

Canadian Francliise Granted the Mather Bridge and Power
Project at Niagara Falls 202

Mexican Contracts and American Labor 202

Opposition to the Cataract Company's Project 202

Cincinnati's Lightning Change Artist 202

DEPARTMENTS.
Trade News 203

Business , 203, 204

Illustrated Electrical Patsnt Record 204

The Western Electrician's first special electric light

convention number (dated May 9th) contained 7,676 square inches

of advertising. For the same week the "Electrical World" con-

tained 7,326, the -Electrical Engineer" 3,687 and the "Electrical

Review" 3.376 square inches of advertising.

The Western Electrician's advertising, therefore, ex-

ceeded that of the "Electrical World" by 250 inches, that of the

"Engineer" by 3,889 Inches and that of the "Review" by

4,20 1 inches. It exceeded the combined advertising of the

"Review" and "Engineer" by 5 | 4 inches.

Thfs number o£ the Western Electrician goes to

press several days earlier than the date which it bears in

order that it may be placed in the hands of each delegate

and visitor to the St. Louis convention of the American
Street Railway association on the opening day of the

convention and exhibition. The greater part of the

paper is devoted to the association and other topics of

special interest to street railway men.

It is announced on excellent authority that a trial of

nearly four months has convinced the officials of the

New York. New Haven & Hartford railroad that the

third-rail electric system for suburban traffic is com-
mercially practicable. As a result of the test which has

been made during the summer on the Nantasket branch

of the road, the company has decided to make greater

extensions of its electric service next season than has yet

been announced publicly, and as early as it can be done

the Dedham branch will be equipped wilh electric trains

run by the third-rail system. Some outline of the com-

pany's plans has been published, but thus far no com-

prehensive statement has been made. The handling of

the enormous suburban traffic of the road, it is believed,

will be solved by this electric system, allowing the com-

pany to run cars more frequently and at less cost than

at present. Prominent engineers who have been care-

fully following this investigation are surprised at the re-

sults obtained by the company, but abundant proof has

been furnished of the authenticity and reliability of the

data. The point that has been settled is that the third-

rail system is valuable and economical.

cdropany should have a few .damage suits on hand as a

result of its policy and subsequent action on the part of

its employes, it would find that its ' 'rules and regulations"

are not always framed in its own best interests.

Many of the businsss men of Buffalo oppose the pro-

posed investigation of the granting of the franchise to

the Cataract General Electric company for the use of

electricity upon the Erie canal, taking the position that

the annulment of that grant would imperil the success

of the Niagara Falls-Buffalo transmission scheme. It is

claimed that the arrangement for power made under

this grant is very advantageous to Buffalo, and it is con-

tended that the commercial interests of the town demand
that the present agreement remain undisturbed. Such

considerations should not influence those who have

charge of this matter. If the franchise was granted

improperly it should be revoked. We do not bslieve

that the electrical interests of Buffalo dasire to reap any

benefit from fraudulent legislative transactions. On the

other hand, if everything was conducted in strict con-

formity with the law, if there was no irregularity about

the granting of the franchise, the hearing will establish

the falsity of the charges that have been so freely made
and will put the enterprise in a much more favorable

light before the public than it has heretofore occupied.

Everything considered, we believe an investigation prop-

erly conducted would result in much good.

UriLizATiON of accumulators in alternate current dis-

tribution is exemplified in a paculiar and interesting

installation for equalizing and distributing electrical

power on demand up to full requirements at all times at

Woolwich. The distribution is mide with alternate

currents of low tension, and transmission by alternate

currents at 2.000 volts. The machine at the station

actuates a constant current dynamo and an alternator

coupled on the same shaft. The dynamo generates a

current of 400 amperes at 100 to 130 volts; the alternator

17.5 amperes at 2,000 volts. The dynamo feeds the ac-

cumulators, the alternator feeds the lines of transmission

to the distribution points of the alternate currents.

Thus the engines are constantly in service at full load,

for the excess of current over the demand at any time

is utilized for charging accumulators; the energy thus

stored being used during the hours of maximum demand
to assist in furnishing the excessive supply. In the

Woolwich combination a solution is found for a central

station which has a fluctuating demand for power or

illumination, without necessitating an increase of the

plant, for the accumulators may be made either to furnish

direct current or actuate alternate machines as required.

It is well to keep within the spirit as well as the letter

of the law. The conductors on one of the Chicago subur-

ban trolley lines have decided to refuse to receive pen-

nies when offered by passengers in payment of fare.

They have come to this conclusion because of the refusal

of the company for which they work to take the coins in

settlement of their daily accounts. This at once brings

up the question of what they will do if the passengers

refuse to pay in any other coin? Will they eject the

persons tendering such coins from the cars? is asked.

If they should try that experiment they would render

themselves liable to fine or imprisonment for assault and
subject the company employing them to suits for damages
that would soon drive it into bankruptcy. Before taking

any violent measures it might be well for the men to

fully understand that pennies are a legal tender in sums
of 25 cents or less, and that a person who refuses to re-

ceive them is liable to lose the amount of his claim, and
if any overt act occurs in consequence of such refusal he

may be called upon to pay exemplary damages and suffer

imprisoflment besides. The street car companies are

not compelled to take pennies from the men beyond the

legal limitation, and they probably adopted the present

rule in order to compel the men to dispose of the pennies

in making change for customers. But the men cannot

always do this, and hence the present difficulty. If the

There is scarcely any reason to hopa that the propo-

sition of the National Electric Light association to the

American Street Railway association looking to a combi-

nation of these organizations will be accepted by the

latter. The subject will be considered at the St. Louis

meeting, and it is quite probable that a committee will

be appointed to meet the representatives of the National

Electric Light association, but as a member of the

American Street Railway association explained last week,

this will be merely an act of courtesy and not with any

iatention of effecting an actual consolidation of the

two bodies. The street railway men claim that their

organization has nothing in common with the lighting

association, that they might just as well, if indeed not

with more propriety, join with steam railroad men.

They admit that there are some subjects in which all

corpDrations are equally interested, especially those act-

ing under municipal franchises, and in cases where the

rights of corporations as such are involveii the American
Street Railway association will co operate with the elec-

tric lighting and other interests in opposition to legisla-

tive interference or obnoxious legislation. A careful

canvass of the situation seems to indicate that this fairly

represents the sentiment of the leading street railway

men of the country, and it is the general belief that for

the present, at least, nothing will come of the movement
to consolidate the two organizations.

Nowadays it is customary to allude to trade organi-

zations and associations of like nature.in rather extrava-

gant terms, partly to encourage such movements and
not entirely without the idea of pleasing those to whose
efforts the supposed success of an organization or class-

may be attributed. In considering the advancement
that has been made in street railway construction, opera-

tion and management, and the increased importance of

property of this class, it is not necessary to resort to

flights of the imagination, however. Facts in abundance
are at hand to prove the phenomenal improvement in

this line. The present gathering at St. Louis of street

railway men from all parts of the country calls to mind
the transformation that has been effected in nearly

every American city and village through the changes
that have been made of late years in the methods of

street car propulsion. In the days of the slow-going

horse cars the street railway "magnate" was not the im-

portant personage that he is now. Street railway se-

curities were not as prominent among the stocks in

which capitalists invested, and the industry itself was of

little importance compared with the great interests of to-

day. By far the greater part of this improvement, ad-

vancement or change is due to the introduction of elec-

tricity in the operation of street railway plants. Fifteen

years ago the most important topic considered at a meet-

ing of street railway men was the best method of caring

for horses, the quantity and quality of feed to be given

them, and kindred subjects. -Ten years ago they began tO'

talk seriously about the application of electricity to

the propulsion of street cars, and for several

years there has been scarcely any subject considered at

a convention of street railway men that did not have
some application or relation to the use of electricity in

street railway work. President Lowry, in his annual
address before the American Street Railway association

in 1890, said that electricity would form the chief topic of

discussion at all future assemblages of street railway men,
and referred to their meetings as electrical conventions.

At that time there were some who inclined to the belief

that the cable would prove a formidable rival of the

trolley, but President Lowry had a better idea of the

future development of street railways, and he assisted

materially in bringing about the present condition by
discarding the plans for cable lines in Minneapolis and
St. Paul, and substituting the present comprehensive
electric system of the Twin Cities. It is not to be
wondered at, then, that the electrical fraternity feels a

deep interest in the St. Louis meeting and all other

gatherings of like nature. A glance at the plan of the

exhibition hall, published in the Western Electrician
for September 26th, shows that a large number of the

most prominent exhibitors are electrical concerns. We
trust that the organization, which is now in better

financial condition than ever before in its history, will

exert its powerful influence in protecting the rights of

its members and advancing the interests of the electric

railway.
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John D. Crimmins and New York's
Street Railway Facilities.

There are few men who have exerted such a power-
ful influence among the street railway enterprises of the

East as John D. Crimmins of New York. He is known
as a contractor of the front rank and as a large holder of

street railway securities. Althoagh only 52 years of

age, he has amassed a large fortune by his individual

effort. He was born in New York and gained his first

steps in education in the public schools of that city until

the age of 15. when he entered his father's business es-

tablishment. Later he attended St. Francis Xaviers
College. At the age of iS he was superintendent of his

father's contracting business. After a time he under-
took independent contracts. In this he was eminently
successful, and the firm of J. D. & T. E. Crimmins has
been prominently identified with all the largest con-

tracting works of the metropolis for a number of years.

One of these was the electric subway, which it con-

structed throughout. The most extensive work under-

taken by Mr. Crimmins was the construction of the

Broadway cable road, which is regarded as his greatest

success, the work having been accomplished in much
less time than estimated by the engineers in charge.

Through this connection with street railway work Mr.
Crimmins gradually became prominently identified with

a number of enterprises, and for several years was pres-

ident of the Metropolitan Street Railway company of

New York. He is now a director of the Consolidated

Traction company of New Jersey.

Mr. Crimmins' associations and experience have

naturally led him to study the problem of rapid transit

for the Metropolis. In his opinion it will be many a

year before Greater New York acquires adequate and
equitable transit facilities for its citizens. "We will

never obtain suitable transit facilities, " he is reported to

have said, "until all the- roads in and about New York

are gathered under one management, so that one man
alone will be practically responsible for their conduct.

"Is such a scheme practicable? ' he was asked.

"It is practicable, but by no means probable. There

would be an enormous number of conflicting interests to

harmonize, and it would take a long time to do it. Un-
der the tendency of present legislation it can never be

done.

"It seems nowadays that as soon as a corporation gets

fairly on its feet there is a disposition on the part of

the press and the Legislature to attack it and cry it

down. I will admit that a limit should be made to the

earning capacity of corporations when their franchises

come from the people, but in many cases it is 15 or 20

years before these corporations earn a cent on the money
invested. It is usually five or six years before they can

pay a cent of interest, and in the meantime all their

money is idle.

"At the same time the city maintains its charters.

Oh, yes, it does not forget to do this. The Metropoli-

tan Traction company pays this city 5453,000 a year for

taxes. Strike it outl Strike it out and let the people

pay that tax in some other way. It costs us Si,5oo a

day, and with the present sort of legislation we cannot

pay a dollar of interest on the money invested.

"As far as the roads in the outlying districts are con-

cerned, it seems to me that their case is a hopeless one.

At least it will be many years before they can be made

to pay. All this will be the direct result of this three-

penny legislation, which will keep them down. Stop the

legislation and give corporations, which are universally

regarded as improvements to any city, the right to live.

Let the Legislature do something to promote bridges

and improve roads. We cannot have the full value of

consolidation without bridges.

"The legislation we are having now will prevent capi-

tal from seeking investment in roads. Personally. I

would not put $1,000 in any railroad outside this city so

long as that bill is in vogue. I would regard it as well

nigh impossible now to do anything in the way of improv-

ing transit in the outlying districts. It would also be

foolhardy on the part of the capitalist who might attempt it.

"It would take a man of courage as well as unlimited

capital to attempt to mold legislation into a favorable

channel. There would be many conflicting interests tc

appease and thousands of property owners to mollify.

"The road on the beautiful Southern boulevard re-

mained practically idle for three years, owing to the op-

position of one man who owned a strip of 150 feet on the

line. In the meantime the invested capital was eating its

head off. No, under the circumstances I do not look

forward to the building of any more railroads in Greater

New York under the present tendency of legislation,

"Foreign capital, as far as England is concerned, will
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stay at home. The tendency of the English law is to

protect such investments, not to eat them up. As far as

Greater New York itself is concerned, I think the action
of the Legislature was premature. It is not yet time for

this consolidation. We are too young."

Charging for Electric Current on the
Wright Demand System.—How to Ad-
just Rates so that Every Class of
Customer Shall be Profitable to the
Company.

Bv R. S. Hale.

The expenses of an electric company are of two kinds,

of which the first consists of the outlay up to the moment
of supplying the current and the second of the actual ex-

pense while supplying the current. The expense of

getting ready to supply current, or the fixed expense,

consists of interest, dividends, part of the labor, all the

management and legal expenses, etc, while the

coal bill forms almost the only item of expense for

actually running the machinery. Now if the price per
kilowatt hour be 15 cents and the customer burns his

lamps one hour, the company gets 15 cents, of which 13

cents go for management, dividends, etc., while the

balance goes for coal, etc. If the customer burns his

lamps a second hour it costs the company nothing more
for management or interest or any of the fixed expenses,

and if the company continued to charge ig cents per
kilowatt hour it would make a profit of 13 cents on a

JOHN D. CRIMMINS.

cost of two cents, or roughly 650 per cent. On the other

hand, if the customer should burn his lights no more

than one-tenth of an hour it would still cost the com-

pany 13 cents for interest, etc.; and though the coal,

etc., for one-tenth hour at two cents per hour would

only be two-tenths of a cent, the total cost to the com-

pany would be 13.2 cents per kilowatt, against i '2 cents

per kilowatt income, or a loss of 88 per cent.

The following example will show the method by

which any company may easily determine the amount of

its fixed and running expenses, for it must be remem-

bered that even part of the coal bill, namely, the cost of

coal for keeping up pressure in the pipes and for bank-

ing fires, this coal being used whether the engines run

for one hour or 10, is a fixed expense.

Let us suppose we have a company which sold 9,000

kilowatt hours in an average summer month, July, for

example, and that the expenses, including one-twelfth of

the year's dividends, interest, etc., were $2. 300. In

December the expenses ran up to $2,510, while the com-

pany sold about 16,000 kilowatt hours, or 7,000 kilowatt

hours more than in June. The fixed expenses for man-

agement, dividends, etc., were of course no more in

December than in June, so that the S210 of extra ex-

pense in December was all running expense. As this

extra expense of $210 was incurred in order to sell 7,000

more kilowatt hours, the extra cost was only S210-7-

7,000 kilowatt hours, or three cents per kilowatt hour.

If no current at all had been supplied in June, the com-

pany would then have saved only 9,000X3 cents=

S270, and its expenses would have been S2,3'')0—$270=
$2,030, which would be the fixed expense per month. If

it had supplied no current in December it would have

saved i6,oooX3=$48o, anditsfixed expenses would have

been 52,510—$480=52,030, or just, the same as in June.
A plant of this size would be prepared; after allowing suf-
ficient reserve, to supply a maximum demand of about
500 kilowatts. The fixed expenses are then S2,o3o--5oo
=$4.06 per month per kilowatt of maximum demand, or
S4S-72 per kilowatt per year. The result is that if a cus-
tomer uses sJ^, of the company's plant, in other words
if he burns lights equal to one kilowatt at one time, he
costs the company S48.72, even if he burns them only
one hour in the year, while after that one hour in the
year it costs the company only three cents per hour
more for each hour he burns them.

The following table shows the resulting costs per
kilowatt hour for different fixed expenses and running
expenses:

COSTS PER KILOW.^TT HOUR.

Yearly fixed expenses, $60 perkilowatt of plant orof demand
Additional price per kilowatt hour as per head of table.

Price per kilowatt hour for running
expenses.

,

Hours per Hours per 3 cts. 5 cts. 7 cts. 1 ct
day demand business Total result per kilowatt hour In

if used. year cents.— 30 203 205 207 201
1 300 23 25 27 21
2 600 13 15 17 n
3 900 9*^ US' 13«o' 7^
5 1,500 7 9 11 5
10 3,000 5793
24 7,200 3g oi 7J! ig

Yearly fixed espenses,$45 per-kllowatt of plant or of demand.
— 30 153 155 157 ]51
1 300 18 20 22 16
2 600 10/2 12!^ UVi 8'/2
3 900 8 10 12 6
5 1,500 6 8 10 4
10 3.000 4!4 6V2 8H 2H
24 7,300 3S 5b 7S ^g

Y'early fixed expense, $30 per kilowatt of plant or of demand.
— 30 103 1(6 107 101
1 300 13 15 17 11
2 600 8 10 12 6
3 900 6^, Shi lOSi 4H
5 1.500 5 7 9 3
10 3.000 4 6 8 2
24 7,200 3^3 5,«5 7A 1^

Now, in general a company does not want to lose so

much on one-half its customers that it must charge an

exorbitant rate to the other half in order to come out

even. Yet it is apparent from the table that if a com-
pany charges 20 cents per kilowatt hour to all customers

it loses from 80 cents to Si So on every 30 hour per year

customer, and makes from 11 to 18 cents per kilowatt

hour on every 10 hour a day customer. Of course, in

particular cases the company may charge more or less

than enough for a fair profit, as for instance when it

wants to secure a particularly influential customer, or

to have a use for a plant that would otherwise be idle;

but these are obviously only temporary expedients, and

it is apparent that some system of charging is needed

which will draw a profit from the short-hour customers

without making them feel that they are unfairly treated,

and will give a low price to those customers who use

their proportion of the plant long hours.

The Wright demand system is based on this princi-

ple. It does not interfere with giving an extra discount

to the customer who has a very large bill, since one big

customer needs less clerical force and is in general less

bother than 10 small customers. But the Wright sys-

tem assumes that each customer should pay the fixed

expenses (including dividends, etc) on the proportion

of the plant that he uses, and in addition should pay run-

ning expenses only for the hours he actually uses the

plant.

In order to accomplish this the watt hour or ampere-

hour meter is not sufficient, since the amount of plant

required does not depend on the total number of kilo-

watt hours, but on the maximum current which is used

at any one time. In order to show this and to show who
are the long and short hour customers it is necessary to

have in addition a demand meter to read the maximum
current used by the customer at any one time during

the year, for this is what determines the plant that must

be installed at the central station in order to supply him.

The kilowatt hours used by the customer being known
from the watt-hour meter and the maximum current

used at once from the demand meter, the matter of ar-

ranging the charges may be done in several ways. The
three following will be found to cover nearly every case:

The first method is to make a list price per kilowatt

hour, and then give, say, ro per cent, discount to the

customer who averages two hours' use of his demand, 15

per cent, discount for three hours' use, and so on.

The second method is to charge 15 cents per kilowatt

for the first two hours, and say five cents per kilowatt

afterwards. We determine by the demand meter that a

customer uses investment corresponding to three kilo-

watts, that being his maximum for the year, then two

hours for 25 business days is 50 hours per month. His

demand meter showed three kilowatts during the heavy
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load, bence he would be charged 15 cents per kilowatt

hour up to 3X50=150 kilowatt hours in each month.

aod five cents per kilowatt hour for all kilowatt

hours over 150.- This, as well as the discount system,

has the disadvantage that the very short-hour customer

still uses as much plant as the moderate or long-hour

customer, and unless he should guarantee payment for

one or two hours" use of his demand, pays you prac-

tically nothing for its uss

The third method, which seems best adapted to

American practice, is to charge a lixed amount per year

(payable in 12 equal installments if desired), as rent for

the investment. This is from 530 to S6q per kilowatt

per year. Thus, if a customer's demand meter shows

that some time during the previous year he used four

kilowatts (80 lights), his charge for rent would be S240

per year at $60 per kilowatt or S20 a month. In ad-

dition, a charge of three or four cents per kilowatt hour

would cover the running expenses. Under this scheme,

although each customer's bill would be enough to cover

his share of the fixed expenses as well as his share of

the running expenses, no customer would show profit

KNEEL/\ND REFLECTOR SHADE.

enough to warrant the company's giving him a lower

price except under very unusual circumstances.

These methods may be modified in whole or in detail

to suit the circumstances of each company, and the

particular prices would be different for each company.

Thus the running expenses per kilowatt will be faa

larger if coal is $5 a Ion than if it is $1.50. See table

of costs on page 199.

Every electric company has in its district many gas

and oil users who burn their lights long hours and

cannot, therefore, afford to put in electricity at the

present tariff. The Wright system gives a chance to

offer to such a lower price at a good profit to the com-

pany. In addition it offers a lower price (at a greater

profit to the company), to all customers who will use

their lights longer hours, and that there are many such

is well known to anyone who will notice how many
houses there are where oil or gas is still used in dark

corners where a constant light is required. Under a

tariff which makes a very low charge for long hours the
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must be impossible for it to get out of order, since the

maximum that the meter records occurs only once in a

year, and if the meter is out of order the opportunity is

lost.

The Wright demand meter possesses all of these

characteristics and is simple as well as efficient. It

consists of two sealed glass bulbs connected by a U-tube

filled with colored liquid. The current passes through

a coil wrapped around one bulb, the heat expands the

air therein and the air forces the liquid into the other

bulb, out of which it is spilled into a closed tube. The
greater the current the more liquid is forced up and

spilled over. A scale is placed beside the closed tube

and may be calibrated so that the height of the liquid

spilled over shows the current in amperes or in kilowatts

or lamps at a given voUage. The reading may be re-

turned to zero by tipping up the glass tube and allowing

the liquid to flow back. No allowance need be made for

external temperature, since that affects the air in both

bulbs equally. The mstrument can be calibrated as

accurately as desired. It is furnished in a strong iron

case that can be locked or sealed against tampering. It

cannot get out of order, since the only moving parts are

the air and the liquid, and both are hermetically sealed

in the glass bulbs and tubes. For the same reason, it

will never wear otit. It will register slowly, approxi-

mately 90 per cent, in five minutes, 95 per cent, in 10

minutes, 99 per cent, in 15 minutes, 100 per cent, in

30 minutes, thus being fair to the customer. * It will

always register 100 per cent., in which (as well as in its

reliability and freedom from getting out of order) it has

the advantage over any mechanical form.

These forms of notice are suggested for dealing with

customers:

A. If the first or discount scheme is used:—A Wright

demand meter will be placed on the customer's premises

to determine the amount of plant the company is<:om-

pelled to have in order to supply the customer's demand-

The price per kilowatt hour will be 20 cents, from

which a discount of 10 per cent^will be allowed to all

customers using their maximum demand for 25 hours in

each month, 20 per cent, to aW using theirdemand 50

hours and additional discounts for. longer hours. - --

B. If the second scheme is used:—A Wright demand
meter will ba placed on the customer's premises to de-

termine the amount of plaat the company is compelled

to have in order to supply the customer;. The price per

kilowatt hour will be 20 cents, but all customers using

more than 50 kilowatt, hours- in tbe-jhotjih, foi;" each

kilowatt of their maxnmum demand will be charged only

five cents per kilowatt -tiour -for each kilo-

'- "watt:hour beyond' suc'h'so-
;

C. If the third scheme is used: —^ A.

B. ( hereinafter called the customer

)

hereby applies to the Electric Light

company (hereinafter called the company)

to reserve for his use a sufficient portion

Contact Shoe for Tliird-rail, New York, New Haven &, Hartford Railroad.

OPERATION AND CONTROL OF THIRD-RAIL ELECTRIC SYSTEM.

Air Compressor.

advantages of appearance and health will make elec-

tricity preferable.

The Wright system Will discourage-no custom.ers ex-

cept those who do not pay their proportion of the fixed

charges, and who are in fact a loss to the company. If

desirable these customers may be retained under the old

system, though it is usually better that they should be

allowed to drop off, thus making room for really profita-

ble customers.

The meter to be used needs special consideration. It

must show the maximum current used, it must be ac-

curate, it must be such that it cannot be tampered with

by the customer, it must be slow acting, it must not

show a short-circuit that acts only for a second (there is

n6 part of the investment that will not stand an overload

of 100 per cent, for a minute or two), and, lastly, it

of its plant to supply to him — kilowatts of elec-

trical energy (each kilowatt being approximately suf-

ficient to burn 20 lights of lis candle power at once, or

to run I'j horse power of motors), and agrees to pay

five dpllars (S5.00) per kilowatt per month as rent for

such machinery until December i, i8g-, and the cus-

tpmer further agrees that after December 1, iSg-, he

will pay at the rate of fiye dollars ($5,00) per kilowatt

per month, as rent b^sed on the maximum portion of its

plant used by the .cpi^ripany to supply' the customer at

anyone time during the previous 12 months, as determined

by the reading pE the Wright demand meter installed

on the customer's premises, or else determine by the av-

erage of the three highest monthly readings of the

Wright demand meter during the previous 12' months.

The company is to supply current to the customer at
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a rate of four (4) cents per kilowatt hour, the kilowatt

hours to be determined by the Thompson watt-hour

meter, also installed on the customers premises, (Note:

It may bs better to make no charge for 150 hours a year,

increasing the fixed charge to make up the loss.)

It is understood that the company may use its plant

for any other customer, or may repair it at any time,

provided it is always in readiness to supply the cus-

tomer at any time he may require current.

The company will allo;v a discount of 10 per cent.

from the face of all bills paid at t e office of the com-
pany within 30 days after they are rendered.

In conclusion, it is enough to say that some 20 or 30

companies abroad are using the Wright system and have

no idea of going back to any other, while hundreds of

AUTOMATIC CIRCUIT BREAKER FOR CARS.

others are looking forward to adopting it. In fact, it

may be said that thousands of companies, both in the

United States and abroad, have adopted it, since the only

reason for selling current for power cheaper than for

light is that power customers are long-hour customers.

The first company to adopt this system was that at

Brighton in England, three years ago, and as a result of

three years' use all of the 1,300 customers are thor-

oughly satisfied with the system, and the company is to-

day selling 50 per cent, more current in proportion to

the plant used than it could on the ordinary system of

charging. That means that without reducing expenses

they can reduce the average price to about 75 per cent,

of the former price, keep up the same rate of dividends,

and have everything over the 75 per cent, as clear profit.

There is no reason why every company in the United

States should not make a similar gain. The Chicago

Edison, Boston Edison and New York Edison compa-

nies have already given trial orders for the meter.

Kneeland Reflector Shade.
In the accompanying cut is illustrated the reflector

shade for incandescent lights, .known as the McCreary
standard reflector, manufactured by the Kneeland Re-

flector company, Boston, Mass. S. R. Kneeland is said

to-be the original patentee of this useful device, which

has found a ready sale throughout the country. The
cut shown represents a desk light reflector, and is made
in various sizes. In addition the Kneeland company
manufactures silvered, glass and aluminum half shades,

and carries a full stock of all kinds constantly, so that

the company is enabled to fill all orders promptly.

Operation and Control of Third -rail Elec-
tric System.

It will be remembered that on the line of the electrically.

operated railroad between Pemberton and East Wey-
mouth on the Old Colony Division of the New York,

New Haven & Hartford system, from Pemberton at the

extreme end of Nantasket Beach to Nantasket Junction,

a distance of 6.91 miles, the cars are operated by over-

head trolley contact. From Nantasket Junction to East

Weymouth the electricity is taken by means of sliding

contact shoes from a third rail laid in the center of each

track. When the cars start from the Junction station

momentum is given to the car by electricity taken from

the overhead wire and it is carried over to the third rail.

The trolley then slips from the termination of the over-

head wire, is pulled down and hooked and the shoes

come into contact with the surface rail. A knife switch

under the hood of the car being closed, the current from

the rail is thrown into the motors and the operation of

the train is continued without interruption,

One shoe is placed between the axles of each truck,

immediately under the king pin. It is suspended by two

links and thus hangs loosely. This allows it to slide over

the surface of the third rail without difficulty and to
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make perfect and conlinuous contact. The distance be-

tween each of the shoes on a car is 33 feet; thus at cross-

ings where no third rail is laid, less than 30 feet wide,

one shoe is always in contact with the end of one sec-

tion or the beginning of the next; at wider crossings the

impetus of the moving car brings the shoes into contact

again before the car can come to rest. Each shoe is a

cast-iron plate 12 inches long and five inches wide. It

weighs about 20 pounds. It is connected to the motor

by a flexible cable.

The air for the brakes is supplied by an electrically

driven air compressor automatically controlled by the air

pressure itself. The apparatus consists of a double ver-

tical air pump with single acting cylinders, 534 inch

by seven inch stroke, directly connected to a series mo-

tor, the lower field of which is extended to form the

base of the air pump. The connection between the two

is thus rendered very rigid. The capacity of the pump
is 52/2 cubic feet of free air per minute working against

90 pounds pressure per square inch. At this pressure

the speed is 250 revolutions at 600 volts.

The air compressor is piped directly to the main reser-

voir, and is controlled automatically by a pneumatic

governor consisting of a cylinder containing a piston

working against a spring. The action of this automatic

control is as follows: The pipe running from the main

reservoir enters ihe cylinder below the piston. As the

pressure rises ihe piston is forced upward against the

spring. The other end of the piston rod carries the

contacts through which the pump motor circuit is made

and broken. Any arcs that may be made when the con-

tact is broken are blown out in a magnetic field, the

coils of which are connected directly in series with the

motor.

As the pressure in the reservoir falls from five to

seven pounds, the piston is forced back into its normal

position by the spring. The contacts are pushed down

to their seat, the circuit is closed, current flows to the

motor and the compressor starts. The circuit remains

closed until the pressure reaches normal,- when it over

comes the force of the spring, forces the piston upward,

separates the contact, breaks the circuit and the motor

stops. This operation is repeated automatically, the

combination of motor and pump requiring practically no

attention. These automatic governors can be adjusted

to any pressure from 45 to 100 pounds and work on a

difference of from five to seven pounds in pressure.

The development of the combined air pump, motor

and automatic governor is the work of the General

Electric company. It is of recent design and takes the

place of the oscillating cylinder type of air pump with

which the motor cars were originally equipped.

Automatic Circuit Breaker for Cars.

The motors and other appliances of street car equip-

ments have hitherto depended for protection against

injury from excessive currents on the common safety

fuse in the box placed beneath the car platform and

more or less inaccessible. The blowing of the fuse en-

tails delay until the molorman replaces it. and as a cer-

tain time is taken by a safety fuse to blow, considerable

injury may be done to the motors and other car appa-

ratus in the interval in which it is reaching the melting

point.

To avoid this delay the General Electric company

conceived the idea of making the main motor switch an

automatic circuit breaker instantaneously operating and

easily reset. This device has been perfected and is

known as the "M"' circuit breaker. In appearance it

resembles the main motor switch and in every way an-

-swers the purpose of one. It is intended to be placed in

the same position under the car hood. The handle is

so arranged that the breaker may be opened and closed

by hand in the same way as the standard main motor

switch. The device is provided with magnetic blow-

out and can thus break the severest short circuits

without injury to itself. It opens the circuit instan-

taneously and the abilicy to close the circuit immediately

after it has opened, thereby avoiding delay to the car.

will be at once appreciated.

The "M" circuit breaker is so constructed that an au-

tomatic counter may, when desired, be introduced into

it in such manner as to preclude any tampering with it

by the motorman. This registers every time the circuit

breaker opens automatically, and affords an excellent

method of detecting the improper handling of the cars.

It gives to the inspector a means of discovering those

motormen who have turned on the current too suddenly,

calling for an excessive amount of current.

The "M" circuit breaker, by a simple movement of

the calibrating spring, may be adjusted to open at any

predetermined amount of current within a certain range.

The device is manufactured for 75 to 150 amperes and

150 to 250 amperes, the first figure representing the lowest

tripping point, the second the maximum carrying ca-

pacity for steady loads. The adjustment may. however,

be made to break the circuit at currents considerably

higher than the maximum carrying capacity. This de-

vice will be exhibited at the St. Louis ccnvention.

William Carpenter Camp.
The electrical fraternity throughout the country will

doubtless be pleased to learn that William Carpenter

Camp, whose portrait is herewith presented, has been

elected vice-president and treasurer of the Metropolitan

Electric company of Chicago. The Metropolitan com-

pany is one of the largest supply houses in the West

and with the addition of Mr. Camp is now better able

than ever to make a strong bid for business.

Mr. Camp is comparatively unknown among electrical

men. as he has heretofore been actively connected with

the music trade as treasurer of the Estey & Camp Piano

and Organ company of Chicago. He possesses much

ability and has taken hold of his new duties as vice-

president of the Metropolitan company with enthusiasm.

He was born in Chicago about 23 years ago, was

educated in an eastern college and traveled considerably

in England and on the Continent. He has been a

prominent figure in musical circles in the West and has

W'lLLIAM CARPENTER CAMP.

composed a number of songs, which have met with

favor- Mr. Camp is now a large stockholder in' the

Metropolitan company and it is confidently expected

that his new venture will not only redound greatly to

his interests, but boom the Metropolitan company as

well-

Niagara Power Assured for Tonawanda.
North Tonawanda is very jubilant over the fact that

the franchise for the Buffalo-Niagara Falls power trans-

mission line through that village has been signed. This

final act was done at a meeting of the village trustees

and the power company representatives on the after-

noon of Saturday. October 3d. The Niagara Falls

Power company was represented by Secretary Rankine

and Professor Anthony of New York, while Attorney

Charles B. Hill was present in the interests of the Buf-

falo Street Railway company, which is to be the first

enterprise in Buffalo to receive Niagara power. The

trustees of North Tonawanda feel that they have done

a clever thing in having a clause inserted in the fran-

chise providing that the price of power in that village

shall be 7 '3 per cent, lower than it is sold for in Buffalo.

The franchise further provides that "in the event of

any dispute in respect to the prices to be charged for

power under the provisions of the fourth clause hereof,

it is agreed that the president of the village of North

Tonawanda or his successor shall have access to the

books and papers of the company furnishing power un-

der the franchise granted by the city o( Buffalo to the

Niagara Falls Power company, and hereinbefore re-

ferred to. as will enable him to ascertain the prfces

charged for like amounts of similar power for similar

uses in the city of Buffalo."

The general happy feeling which prevails over the

Niagara development is well displayed by the fact that

the people of North Tonawanda feel that the signing of

this franchise, which assures to that village the advan-

tage of having Niagara power at as low price as Buffalo,

marks the greatest advance since the village was incor-

porated many years ago.

Elevated Loop to Be Built in Chicago.
It was announced on Friday. October 16th, that the

Union loop, the structure over which all elevated trains

were to be brought through the business district of Chica-

go, would be built at once. Charles T. Yerkes said that

the last of the superstructure would be set up in Van Bu-

ren street and trains running over it within 90 days. A
decision of the Supreme Court which was rendered on

Friday at Ottawa removed the legal obstacles which stood

in the way of the completion of the loop, which will

when finished connect all the elevated roads in a con-

tinuous structure. Three sides of the loop are finished;

the fourth, which will complete the square, will be

placed in Van Buren street. The foundations for the

pillars are laid and the erection of four blocks of the

steel trestle will bring both ends of it together.

The bitter fight of the Van Buren street property

owners to keep the elevated structure out of that thor-

oughfare is said to be brought atan end. The decision was

not on the suit brought by the owners of Van Buren

street frontage, but in its effect it sweeps away the

ground on which they based their litigation. The de-

cision is on a suit of frontage owners. J. W. Doane and

Erskine M. Phelps, to enjoin the construction of the

Lake Street Elevated railroad in Lake street, between

Market street and Wabash avenue. The Appellate

Court held that an individual could not sue for injunc-

tion. The Supreme Court affirmed that decision, and

its application extends to every street in the city. The
city might sue for an injunction through its officials, or

the people through the state's attorney or attorney-gen-

eral, but individuals have no such right.

This suit is regarded as one of the most important de-

cided in this state with regard to the value of the prop-

erty interests directly involved and the rights of front-

age owners affected. Attorney Clarence A. Knight,

representing the elevated roads, said that property to

the value of 520,000,000 depended for its life on the

building of the loop. This is the estimate tabulated:

Metropolitan "L" Si 5, 000.000
Lake Street "L" 5,000.000
Alley "L" 4,000,000
Northwestern "L'" ,. 10.000,000

L'nion loop 3 000,000

Total S37, 000,000

"This property would depreciate fully one-half." he

said, 'if the loop were not built. The lops to the various

roads would have reached S20. 000. 000 if the decision were

adverse to them. The future effect of the decision is even

greater. It determines for this state that if a city

council passes an ordinance granting a license to lay

tracks in a public street without a majority of the front-

age owners petitioning for it, the remedy must be by

proceeding on behalf of the people or the city. Indi-

viduals cannot sue to enjoin. The city may proceed

through its officials by a bill in chancery for injunction

or the state's attorney or attorney-general may institute

quo warranto proceedings. It says in effect that if a

public wrong has been done it must be righted by pub-

lic authorities and not by private individuals."

The unfinished portion of the loop is a small part of

the whole structure. The erection of six blocks of su-

perstructure will complete it, connect the Metropolitan

"L " with it and give the elevated lines and the one in

course of construction access to all of the downtown sta-

tions on the loop. These stations are placed at close in-

tervals in Lake street, Wabash and Fifth avenues, and

others will be erected at convenient points in Van Buren

street. A patron will l)e enabled to get a train on any

of these roads from the stations on the loop.

In this connection it is planned to gather up cars from

the surface lines in the outlying districts and bring them

downtown and around the loop, thus carrying passen-

gers for distances of 12 miles directly downtown at a

rapid rate of speed. It is also in contemplation tor

stores and office buildings on the line of the loop to

build connections on a grade with the. structure, so pas-

sengers may enter the buildings without going to the

street entrances.

A resolution has been offered in the Board of Alder-

men, St. Paul, ordering the street railway company to

operate all its Seventh street cars, except the Maria ave-

nue line, as far east as Hazel avenue.
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Financing an Electric Railway at Mil-

.waukee.
[From the Milwaukee correspondent of tlie Wpstekn Electri-

cian.]

At the last meeting of the Milwaukee Common Coun-

cil the Milwaukee & Waukesha Electric Railway com-

pany submitted a petition that the time for it to begin

work under its franchise be extended to April 12, 1897,

but it failed to comply with a law requiring a deposit of

S20o,ooo and hence is in a dilemma. The company's time

for saving its franchise is nearly up. the limit being Oc-

tober 29tb, and many of the aldermen are strongly op-

posed to extending it. The company gave as its reason

for asking more time, the near approach of frost and the

difficulty of disposing of bonds during the present period

of financial depression. However, when the company

was asking for a franchise, it declared that it was pre-

pared to begin work just as soon as the couDcil gave it

the necessary permission, and it stated that it had

plenty of moaey for the purpose. The company got the

franchise after a spirited fight in the council, but it had

a decisive majority. Now the aldermen who voted for

the franchise do not all seem to bs very proud of the

fact. Doubt that existed in many minds became more

general when weeks passed and nothing was done to-

ward building the proposed line. J.
R. McDonald, the

president of the company, when pressed to make a defi-

nite statement as to what time the company would begin

work, appeared to be indignant. "I never saw such a

community, " he said. ' 'Here the council look six

months to deliberate upon our ordinance, and now the

people want us to begin work in 15 minutes. They cer-

tainly can't expect us to jump into a §3,000,000 job at

once." Mr. McDonald did not take into consideration

the fact that the public was justified by the statements

of himself and his associates that they had unlimited

capital and were in complete readiness to begin work,

in balieving that work would be begun at once.

Then followed a great deal of delay and confusion in

regard to the company's bond. It was required, under

the terms of the franchises, to furnish security in the

sum of Sioo.ooo that it would build the lines proposed

in accordance with the terms of the ordinance. It was

first given out in an official manner that a Baltimore

trust company would sign the bond, but at the eleventh

hour, when the document was offered to the city offi-

cials, it bore the names of Charles Pittelkow, Barney A.

Eaton, Stutley I. Henderson and ], W. Wegner, all

Milwaukee men. It was late in the afternoon of the

last day that the bond was filed, and the city clerk took

possession of it. Just before midnight the mayor hap-

pened to think that the bond ought possibly to be ap-

proved by him before that day had become a thing of

the past, and he hustled into a carriage, aroused the

city clerk and -in company with him went to the city

hall, where the city clerk produced the bond and the

mayor formally approved it.

Simultaneously there was a reorganization of the Mil-

waukee & Waukesha Electric Railway company. J. R.

McDonald stepped down and out, and so, apparently,

did ex-Senator Calvin Brice. Tom Johnson of Cleve-

land and others, who, it had been mysteriously stated,

were willing, even anxious, to build an electric railway

system in Milwaukee and between Milwaukee and Wau-

kesha. The reorganized company, it was given out,

would depend almost entirely upon Milwaukee capital

for constructing the line. Joel W. Bingham, a large

stockholder in the Wauwatosa dummy line, which was

to be the nucleus of the new company's system, suc-

ceeded McDonald in the position of president. Mc-

Donald has no longer any interest in the company. The

members of the reorganized company, so far as they are

known, are not heavy weights financially.

Just before the reorganization it became known that the

old dummy line had been offered to the Milwaukee

Electric Railway & Light company, the rival concern.

The story was that one of the officials of the dummy
line had asked a citizen to see Mr. Payne, the Milwau-

kee head of the rival company, and offer to sell him the

(lummy line, on condition that the entire Waukesha

project would be dropped if Payne's company bought

the Wauwatosa road. The story went on that Mr.

Payne informed the citizen that the proposition was not

a new one, although it had never before been made in

such definite form, and he added that he would be

willing to purchase the Wauwatosa line at what it was

actually worth. Mr, Payne himself, when asked whether

the story was true, said that he had been indirectly

approached by a third party in regard to buying the

dummy line, but that no definite proposition had been

made. 'They asked us whether we would consider

buying the property at what it cost them," said Mr,

Payne, "but we told them that we would consider the

purchase at what the property was actually worth."

The officers of the Waukesha company denied that the

project was merely a "paper scheme" to hold up the old

company, and declared that nobody had been author-

ized to offer the dummy line to the old company. At the

time that this story came out. Alderman Thuering, the

most determined antagonist of the old company in the

Common Council, stated openly that he was not in favor

of extending the time allowed to the Waukesha company

for building the line in the city. Alderman Raderaaker

declared that things looked peculiar and that he did not

think that the Waukesha company would build any lines

under the franchise which had been granted to it.

Next occurred an incident which was downrigh amus-

ing. Forty-six men employed in building a double track

on the North Greenfield or State Fair Park branch of

the dummy line, quit work because the company, which

had laid claim to unlimited capital and which had been

reported, even by some of its friends, to have spent

more than $80,000 in influencing aldermen so as to get

a franchise, had not paid their wages. These men had

worked 19 days and their claims were a little less than

$2,000. It was more than a month before these claims

were paid, and by that time the public had lost confi-

dence in the enterprise.

The latest story concerning the company is that it has

found a new way into Waukesha. The officers of the

company say that they never accepted the franchise

granted by the city of Waukesha, and that therefore

they lose nothing by delay in building that part of the

line. They can build into Waukesha, it is said, along

an unopened street, the owner of the property abutting

on both sides of this unopened street having agreed

to give them the necessary permission on condition

that the company build a sewer in the street. This

route, it is claimed, would bring the new line into

Waukesha over part of the Wisconsin Central Railroad

company's property, which company is willing to allow

the electric railway projectors this privilege, and the

terminus would be near the Waukesha terminus of the

Waukesha Beach railway, which is said to be a desid-

eratum so far as the Milwaukee & Waukesha Electric

Railway company is concerned. The company claims

that it can raise the money needed to build the line

between this city and Waukesha and the lines in this

city, but it is stated on the other hand that an agent of the

company has been in Chicago for some time trying to dis-

pose of bonds and that he has not been successful in the

least as yet.

Canadian Franchise Granted the Mather
Bridge and Power Project

at Niagara Falls.

The government of the Province of Ontario, Canada,

has granted the Mather Bridge & Power company a

franchise allowing it to develop power from the current

of the upper Niagara river, between Fort Erie, Ont.,

and Buffalo, N. Y., but before the bill was passed Mr.

MacLean, the member from East York, had this im-

portant clause inserted in it:

The privileges hereby conferred and the lawful use

and enjoyment thereof shall always be subject to such
conditions as the governor and council may from
time to time impose, including among others the pay-

ment of an annual rental or percentage of gross receipts

for such privilege-

In his speech favoring this clause Mr. MacLean

pointed out that the Canadian Niagara Power company

and the Niagara Falls Park & River Railway company

both paid an annual rental for their franchises, and he

thought it would be unfair to allow another company to

have such a franchise without compensating the govern-

ment in some way. This Mather power company is the

same project which has twice been presented to the New
York State Legislature without a franchise being

granted. It would erect a traffic bridge between Buffalo

and Fort Erie and place wheels for the generation of

power between the piers. The bill presented to the

Legislature last winter stated the bridge would have

"power wheels connected therewith for developing the

power of Niagara river and regulating the depth of

water at the city of Buffalo." The members of the Leg-

islature could not see that the water needed any "regu-

lating" by a bridge, and so the bill died. Before any-

thing can be done under the Canadian franchise, author"

ity' must be obtained from New York state for a similar

work. The Legislature is not likely to grant any such

permission, for a bridge would be a constant menace to

navigation down the river to the Tonawandas and Ni-

agara Falls.

Mexican Contracts and American Labor,

The Berlin Iron Bridge company of East Berlin.

Conn., has received from its representative at C. Lerdo,

Mexico, the contract for an iron market house at

Guadalajara. If this market house were built anywhere

in the United States and paidfbr in United States cur-

rency the contract price would be §5,615. The Ber-

lin company is to receive in payment for this building

Mexican silver dollars and, therefore, its contract price

with the city of Guadalajara is for $11,230. This

situation has prompted the following suggestion from

one of those interested in the enterprise under considera-

tion:

"If Mr. Bryan and the Chicago platform should pre-

vail and there should be free coinage of silver on the

basis of 16 to I, what is to prevent the Berlin Iron

Bridge company from taking the dollars which it re-

ceives in payment on this building, each one of which

contains more silver than the American dollar, and turn

them into the United States mint and, free of expense,

have them coined into American silver dollars ? Under
free silver they will then receive for their building

11,230 Bryan dollars, which he claims will be worth as

much as gold dollars, consequently they can be used in

paying the employes, thus leaving the company a clear

profit of over S5.000 on this one contract."

"Or, again." it is urged, "it can take these ir.230

standard silver dollars and with them pay the labor and

expense of building another market house, another

bridge or building for the Mexican market, and receive

for the same 22,460 Mexican dollars. The company
can then have them recoined, free of expense, into

American dollars, and thus by each tr?nsaction double

its money. Does any laboring man in this county be-

lieve that money of that kind paid for labor will have

the purchasing power of the present dollar ? Would
there be any difference in paying labor in those dollars

and in reducing the present rate of wages 50 per cent.?

Who, under the circumstances, will be benefited by

free coinage—capital or labor ?"

Opposition to the Cataract Company's
Project.

[Special correspondence of the Western Electrician.]

Niagara Falls. October 17.—Captain Clark of Buf-

falo and ex-Senator Boyd of the same city visited Al-

bany recently and called at the attorney-general's office

for the purpose of asking him to set a date for the hear-

ing upon the application for him to begin legal proceed-

ings to annul the grant of the state to the Cataract Gen-

eral Electric company to equip the canals of the stale

with electricity. As the attorney-general was at his

home in Syracuse the* visitors were unable to see him.

The Cataract company's franchise occasioned much un-

favorable criticism at the time it was granted, but it is

the common opinion that the adoption of electricity as

the motive power on the Erie canal will open a new era

of prosperity for this great waterway, on which the

state is now expending millions of dollars for improve-

ments at the direction of the people as expressed at the

polls last November. It is also contended that inas-

much as the Buffalo power transmission line extends

for some distance along the canal tow-path. Buffalo

will always feel uneasy about her power supply from

Niagara so long as her prominent citizens solicit the at-

torney-general to act in the matter of annulling the

franchise. It is to be supposed, of course, that the

Niagara Falls Power company made better arrange-

ments for the construction of the line along the tow-path

with the Cataract General Electric company than they

would have been able to make if they were forced to

purchase the right of way. The saving in this respect,

it is presumed, will reduce the price of Niagara power

in Buffalo.

Cincinnati's Lightning Change Artist.

[From the Chicago Et'ch/ii^^ N'fivs.
|

J. A. Cabot, who is the city electrician oE Cincinnati,

a small town located in Ohio, was the speaker at the
second day's session of the municipal-improvement men
in Kinsley's big hall this morning.
Mr. Cabot told the meeting all about the different

electric light systems in vogue here, there and every-
where. His discourse was well received and Mr. Cabot
was stimulated to renewed effort. He weiit into the
ante-room, changed his face and voice, and came back
in the garb of his office—that of Cincinnati's city elec-

trician. In this guise he told all about municipal con-
trol and inspection of electric construction and scored
another hit with his hearers.
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PERSONAL.
George T. Manson, general superintendent of the

Okonite company, New York, was a Chicago visitor last

week.

The electrical fraternity will be pleased to leam that

George A. McKinlock. president of the Central Electric

company of Chicago, has returned from an extended
trip to Europe.

H, C. Adams, Jr., has been elected secretary of the

Phillips Insulated Wire company. He will hereafter

make his headquarters at Pawtucket, R. I., but will

have charge of the sales department, and will visit the

trade as heretofore.

TRADE NEWS.
The Standard Paint company, whose Chicago office is

at iSg Fifth avenue, has decided in future to handle its

electrical products in this city, as well as the P. & B.

papers, paints and roofing, which it has heretofore car-

ried in stock. It is therefore prepared to fill any orders

for electrical compounds, armature varnish, insulating

tape and papers, a full stock of which it is now enabled
to carry on hand at all times, as it has secured additional

floor space.

The National India Rubber company, manufacturer
of the well-known N. I. R. and Paracore wires, has
been running its works 10 hours per day through the

summer and for the last month has been obliged to run

13 hours. Large orders for these wires are received

daily from the company's Chicago agent, the Metro-
politan Electric company, and from representatives lo-

cated in all the large cities of the United States and
other countries.

The O. S. Piatt Manufacturing company of Bridge-

port, Conn., has recently added a department for the

manufacture of knife switches to its business. These
devices have improved wire and fuse connections, and
are meeting with a rapid sale. The company has also

offered to the trade a new switch for which it claims

many new points, it being covered by a heavy brass cap
which obviates the necessity of an iron box, though they

may be used in iron boxes if desired.

That the repairing of armatures, arc lamps and elec-

trical and steam machinery can be accomplished in a

small town just as well as in a large city, is being dem-
onstrated by S. T. Webber, Eldorado, 111. Mr. Webber
claims to be able to do the work cheaper than many
others, as he gives the work his personal attention and
is not obliged to pay heavy rents for a factory. It is

suggested that all those having machinery in need of re-

pairs should correspond with Mr. Webber.

A. Klipstein & Co. are doing a big busmess in sal-

ammoniac with their "electric" brand for batteries. In

all places when salammoniac is the topic, the "elec-

tric" brand is highly spoken of, and the proof that it is a

a good thing is given by the fact that its sales have in-

creased enormously during the last four years that it

has been on the market. This is partly due to the fact

that in spite of its great purity—being almost chemic-

ally pure—the price is very little higher than the good
commercial qualities of granular salammoniac in the

market.

The Storey Motor & Tool company of Philadelphia

has been obliged to seek new quarters in order to meet

the rapid growth of its business during the last year, and
it is now located at 214-226 Carter street, where it has

greatly increased facilities, and will be able to promptly
execute orders of any size. The motors which this

concern manufactures are well known to the electrical

trade, also the applications for direct-driven tools and
other specialties have made the concern unable to take

up its usual line of business in the old quarters, because

of the many orders which were given it for special work.

It is now. however, able to meet all such business as

may be offered.

An interesting collection of data sheets has been pre-

pared by the W. S. Hill Electric compaiiy of New Bed-

ford. Mass., giving all the data required to enable any
electrical engineer to design a complete switchboard and
to drill all the holes necessary to mount the switches

thereon. Only double-pole switches are shown in the

illustrations, but inasmuch as the blades in a three-pole

switch are the same distance apart as in the double

pole, the sheets furnish data for one. two or three-pole

switches. The company has had 3,000 copies issued,

which can be had on application at any of the company's
agencies, or at the general office at New Bedford.

Every electrical supply house of several years' stand-

ing has experienced the difficulty of getting goods fast

enough to supply customers during the last three months
of the calendar year. This means delay and loss to

customers which is very aggravating, and as the cause

often is not known by the customer, it entails decided

dissatisfaction. The Electric Appliance company, Chi-

cago, is endeavoring to fully anticipate this condition,

and is at present increasing the stock of supplies up to

a point which it believes will carry it through the seasons

rush and enable it to fill every possible regular order

from Chicago, promptly when received. The trade will

doubtless appreciate this kind of service.

Eyanson & Armpriester of Philadelphia can hardly

cry hard times, as their factory is running full time and

full handed. They have just completed the switch-

boards for Haverford College and for the Majestic

t)uilding of Detroit. They will finish in a week or so

the switchboards for the Philadelphia branch of the

Mutual Life Insurance company of New York and the

Liondale Bleach Dye & Print \Vorks, the latter being a

4,500 ampere board. They have a number of smaller
boards under way. They also claim to have a great

surprise in the way of a new system for a telephone
switchboard: claiming that a 100 subscriber board of the

new style occupies a space of nine inches square.

The Buffalo Seal & Press com^an^y has sold to the
Kester Electric Manufacturing company of Buffalo all

its rights, title and interest in the Victor bicycle lamp
and tapers. The lamp is a complete departure from
anything heretofore brought out in the line, and has so

many distinct features so long wanted that it at once
recommends itself to the rider. The fact of getting rid

of smoke, the disagreeable odor, and above all the kero-

sene oil that is always on one's hands and clothes, to say
nothing of the wheel, is worth remembering. It is the

smallest as well as the only strictly aluminum lamp on
the market; its weight is but three ounces. The Victor

burns either oil or a taper, and is clean and without
odor.

The Standard Underground Cable company of Pitts-

burg. Pa., through J R. Wiley, western manager, has
recently secured several contracts for underground
electric light aad telegraph cables in the vicinity of Chi-

cago; notably, rubber insulated arc lighting and tele-

graph cable for the city of Chicago, and a large order
for duplex rubber insulated underground cable for the

West Chicago Park commission. In addition to this, the

same company has recently furnished the Detroit Edi-
son company a large amount of rubber insulated lead

covered feeder cable for underground work in Detroit.

Notwithstanding the general complaint of dull times.

the Standard company is securing a large portion of the

underground work in the western territory. In addi-

tion to the work mentioned it is at present turning out

large quantities of telephone and telegraph cables and
rubber insulated "tip top" and "sterling" wires for tele-

phone, telegraph and electric light companies.

The Electrical Exchange of Chicago recently made
the following shipments: One 60 kilowatt 500 volt rail-

way generator to the Asheville Street Railway company,
Asheville, N. C; one 750 light Westinghouse alternator

to the Orient Electric company. Youngstown, Ohio; one
1,300 light Slattery alternator to the Terrell Light &
Power company, Terrell, Tex.; one 150 light Electro-

dynamic machine to J.
W. Freeman. Joplin. Mo.; one

200 light Davis generator to Q & C company. Chicago
Heights, 111.: one 65 light Mather dynamo to H. R.

Allen. Chicago, 111.; one 35 light Vvestern Electric arc

dynamo to the Ceramic City Light company, Wellsville.

O ; one 200 light Queen City dynamo to J. E. Duval,
Charlotte, N. C: one 30 horse power 220 volt Com-
mercial motor to Albert Lea Electric company, Albert

Lea, Minn. ; one 60 kilowatt 220 volt generator to Sisson

Electric company, Sisson, Cal. Also apparatus for

Boonville, Mo., Sturgeon Bay. Wis., Franklin, Tenn.,

Philadelphia, Pa , Maryville, Tenn., South Boston, Va.,

Alliance, Ohio, Big Rapids, Mich., Ripley, Tenn., New
London. Wis . Newport. Ark., Chanute, Kan., Perry,

N- Y., Shusban, N. Y.. Lexington. Ky.. Lake City,

Fla., Lake Butler, Fla.. New Orleans, La., Fairbury,

Neb., Bowling Green. Mo., Paris, Tex., Calvert, Tex
.

Billings, Mont.. Brownsville, Pa., Irwin, Pa., Radford,

Va., Dansville, N. Y., Water Valley. Miss., Roslyn,
Wash.. Ligonier. Ind.. Belton, Tex , Harrisburg, III.,

Rome, Ga. and many other points.

BUSINESS.
The Furniture City Electric company has secured the

contract for wiring the Clark block, one of the largest

buildings in Grand Rapids. Mich. This building when
finished will be the home of the Elks, National Guards
and other societies, with handsome apartments. Over
2,000 lights will be used.

The Standard Boiler company of Chicago has just

closed a contract with the Chicago West Park Board for

600 horse power Standard boilers, which is a duplicate

of the first order given the Standard company. The
West Park lighting plant will consist of 1,300 lamps in-

stead of 600 as originally planned.

The Phillips Insulated Wire company has given up
its New York office, and all business in future will be

conducted direct from the general office and factory at

Pawtucket, R. I. The officers of this company are: H.
C. Adams, president: H. O. Phillips, treasurer and gen-

eral manager, and H. C. Adams, Jr.. secretary.

The Jewel Belting company of Hartford has recently

taken contracts for large belts for the South Bend Elec-

tric company. South Bend, Ind., one 5S inch double,

104 feet long, and one 30 inch double; Albany Illumi-

nating company, Albany, N. Y., 120 feet of 60 inch

three-ply belt, and several belts of smaller sizes from

different sections of the country.

The Berlin Iron Bridge company of East Berlin,

Conn., reports that its plant is fairly well employed.

At no time during the year has it run on short hours,

and it is now employing 400 men, running 10 hours six

days a week. The company has contracts on hand to

keep the plant employed on full time for the next two

months. It has no very large contracts on hand at the

present time, but a great deal of small work.

In the battle now being waged for political supremacy

much is being said and written about standards. There

is one phase of a single standard, however, that has

never been questioned, and that is its application to the

McRoy vitrified terra cotta conduit, which is daily grow-

ing in favor. Time has proven that terra cotta will

neither rot nor rust—in fact, it is absolutely indestructi-

ble. John T. McRoy. 915 Chamber of Commerce,
Chicago, is the inventor of the conduit mentioned.

The Chicago General Fixture company, Chicago, has
just issued its new and handsome catalogue number
202, which is the largest and most complete ever pub-
lished by this well-known house. The catalogue de-
scribes and illustrates all the latest and most improved
electric lighting specialties gotten out by the company
as well as almost everything needed by an up-to-date
lighting plant. The catalogue contains about 300 or
400 pages and shows much care in its compilation. It

will be of great help to everyoue desiring to be con-
versant with the latest electrical appliances.

J. B. McKeague. Chicago agent for the Queen-Wirt
ammeters and voltmeters, manufactured by Queen &
Co. Philadelphia, and western agent for the well
known Wirt dynamo brush, is more than "holding his
own" in the West. Mr. McKeague is adding new cus-
tomers to his list daily and when users once give the
specialties he handles a trial it means that they will
henceforth remain steady customers. All those who
desire to look into the merits of the goods handled by
Mr. McKeague will be fully repaid for their pains. His
office is located at 369 Wabash avenue. Descriptive
pamphlets will be cheerfully mailed to those interested.

The Holmes Fibre-graphite Manufacturing company
of Philadelphia has recently perfected its fibre-graphite
bushings for use as plungers for the air dash-pots of arc
lamps. This self-lubricating material proves to be an
invaluable improvement in the arc lamp mechanism on
account of its insensibility to heat and frost, its self-

lubricating qualities and its entire freedom from chat-
tering. For these reasons the plunger may be fitted ac-
curately to the cylinder of the air dash-pot to accomplish
the desired vertical movement, with no fear of expan-
sion or contraction, and all sticking of the plunger under
all conditions be thus avoided. It will amply repay all

makers of arc lamps to thoroughly investigate this de-
partment of their manufactured products and be con-
vinced practically of the improved application. Samples
will be sent upon application. The inside diameter of
the cylinder and size of plunger-rod should be men-
tioned.

On October 13th a representative of the Western
Electrician was present at an interesting test made on
the K- A. K. underground street railway system in

Springfield, O. Daring the preceding winter and sum-
mer this conduit had not only been subjected to severe
snow and rain storms, sleet, etc., but at one time it had
been flooded by an overflow onto the street and con-
duit oE the Lagonda creek. The test was made by
Messrs. Krotz and Allen and they found the insulation
to be practically perfect. When it is borne m mind
that this conduit had never been overhauled or any ef-

fort whatever made to put it in shape for the test, the
full importance and value of this trial will' be appre-
ciated by street railway men and electrical engineers in

general that may be skeptical as to the. practicability of
an underground street railway system. It will be re-

membered that the Krotz, Allen & Kelly system was de-
scribed in detail in the Western Electrician of Sep-
tember 5, 1S96.

Charles A. Pratt, the well-known electrical engineer,
has opened an office at 1423-24 Monadnock building, Chi-
cago, and engaged in business as a consulting electrical

engineer. He is making a specialty of the design and in-

stallation of electric coal mining plants, and also of the
electrical transmission and distribu uon of power for

manufacturing and mining purposes, besides furnishing
designs for special machinery, and plans, specifications,

etc., for general electrical work. Mr. Pratt has become
well known in Chicago and throughout the bituminous
coal raining districts, through his connection with the
Link Belt Machinery company and the Independent
Electric company, having held the position of electrical

engineer with both, in which capacity he was intrusted

with the electrical design of their machinery, and the

general supervision of the electrical installations made
by them. Mr. Pratt has recently returned from Europe,
where he spent the summer, devoting a great deal of

time to inspecting the prominent electrical plants and
looking into electrical methods both in England and on
the continent.

The Borden & Selleck company, 48 and 50 Lake
street, Chicago, reports fairly active business in the
coal and ash handling machinery for power houses. The
following recent contracts have been put in operation:

Ash and soft coal handling conveyors for power house
of North Shore Electric company, Roscoe boulevard
and California avenue. Chicago; also power house of same
company at Edgewater, soft coal conveyors, steel storage

tanks, etc., for carrying coal from side track through a

tunnel under street and factory, delivering same into

battery of boilers, for James S. Kirk & Co., soap mak-
ers. North Water street, near Rush street, Chicago. A
contract has just been closed with the Chicago Library
company for anthracite coal and ash handling machinery
for the new library building. Recent orders have been
filled as follows: Tennessee Coal, Iron & Railway com
pany. Pratt City, Tenn.; Howard Harrison Coal com-
pany, Bessemer. Ala : Choctaw Coal company. Alder-

son. Indian Territory: Schloss Iron & Steel company,
Birmingham. Ala.; Toledo Traction company. Toledo,

Ohio; Elmwood Coal company, Elmwood, III.; Dora
Coal & Mining company, Horse Creek. Ala.; Pablo
Gamiz. Havanna, Cuba.

K- McLennan & Co. of Chicago, sole manufacturers
of the celebrated Gale's commutator compound, report

their sales during the past year more than double those

of any previous year. The satisfaction with which the
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compound has met generally has exceeded their most

sanguine expectations, and they are in receipt of enough
testimonials unsolicited "to fill a volume," In response

to numerous requests from its customers, the Fort

Wayne Electric corporation recently madeacareful test,

and the result, as expressed by that concern, is as fol-

lows: "The application of Gale's commutator com-
pound was attended with very satisfactory results. A
slight sparking occurs at the moment of applying the

compound; this, however, disappears instantly, and the

commutator assumes a hard gloss. We recommend it

to those having trouble with sparking, cutting of com-
mutators, etc." The test was made under the personal

supervision of Mr. Barnes. Mr. Isaacs of K. McLennan
& Co. states that this is but one of hundreds of similar

tests, and with similar results. He will be at the street

railway convention with sufficient samples, so that every

delegate may make a personal test and convince himself
of the merits of Gale's compound. In the meantime
samples may be had on application at the firm's office

in the Marquette building, Chicago,

Bryan & Humphrey, consulting mechanical and elec-
trical engineers, suite H, Turner building, St. Louis,
find business quite satisfactory in spite of the prevailing
depression. They have just made an investigation and
report on the 2,000 horse power steam plant at Colum-
bus, Ohio, where after making a few changes in the ar-

rangement and operation of the plant, they increased
the fuel eHiciency nearly 40 per cent. They also have
recently finished or have in hand boiler and engine work
for the following parties: Laclede Car company,
Herf & Frerichs Chemical company, Consumers Brew-
ing company, St. Louis Sanitary company. Frater-

nal building, John O'Brien Boiler Works company,
Hitchcock building, all of .St. Louis, and Edwards-
villa, III,, Electric Light & Power company, Rich Hill,

Mo., Milling comppny, Belleville, 111., Gas Light &
Coke company; electrical work as follows: City of
Staunton, 111,, City of Webster Groves, Mo., Dozier
Bakery, A. Leschen & Sons Rope company, St. Louis
Iron & Machine Works, Ely-Walker Dry Goods com-
pany. Amplified Electric company, all of St. Louis;
heating and ventilating; The new city hall, Y. M.
C. A. building, Missouri Medical college, and residences
of W. E. Beckman and L. D. Dozier, all of St. Louis,
and J. D. Gerlach, Chester. Ill; also municipal water
works plants for the cities of Pacific and Union, Mo.
In addition they have handled a great deal of less im-
portant work, and also have in hand the preliminary
work for some important electrical railway projects.

ILLUSTRATED ELECTRICAL PATENT RECORD.
569.171. speed-indicating Alarm. Benjamin F. Card,

Brooklyn, N. Y. Application filed August 31. 1895.

Means are provided, governed by the trolley independ-
ently of electrical energy, for Riving a signal at and beyond
a predetermined speed of the car.

569,195. Coin-controlled Signal Apparatus. William
Gray, Hartford, Conn. Application filed Septem-
ber 7, 1895.

An electrical signal device is connected up in an electric

circuit, with a coin-channel, a reciprocating ward con-
trolling the movement of a coin along the channel, a dash-
pot, a piston located in the dash-pot and connected with the

ward to control its movement, and a conductor located on
the opposite side of the channel from the ward and in the

path of movement of a falling coin.

569,262. Electro-magnet. James Wayland, Newark,
N. J.

Application filed December 10, 1895.

NO. 569,262.

An electro-magnet is provided with a straight core, hav-
ing a polar extension at each end, a curved armature at

each end embracing the lateral and end faces of each pole-
piece, and having an end face tor engaging the top of the
polar extension, and the armatures being journaled to rock
in a plane transverse to the core.

569,263. Railway Signal. Jaraes Wayland, Newark,
N. J. Application filed April 14, 1896.

A railway signal is described, comprising a signal-oper-
ating magnet in a circuit including the track rails, a circuit

breaker actuated by the signal, and a high-resistance mag-
net surrounding the signal-operating rod and co-operating
with an armature carried by the rod, tlie magnet being in a
shunt around the operating magnet and the circuit breaker.

569.265. Railway Signal. James Wayland, Newark,
N. J. Application filed June 2, 1S96.

This device consists of two magnets, having their axes in

the same line, one to operate the signal and the other to

lock it; a circuit-changer comprising a pivoted arm and a

mercury contact for cutting the lifting magnet out of circuit
and energizing the locking magnet, and a projection on the
signal rodadapted to engage the arm and cut out the lift-

ing magnet when the latter has completed its upward move-
ment.

569.266. Electric Bond. Merle J.
Wightman, Scran-

ton, Pa. Application filed February 20, 1S96.

This bond is intended for flanged metal work, and con-
sists of a continuous plate of metal having upturned lips for
union with the ed^e of a metal flange, and a bent or curved
intermediate portion.

569,278. Electric Heater. George B. Fraley Phila-

delphia. Pa. Application filed July 11, 1896.

Essential features are : A perforated metallic casing open
at both ends, a fireproof inner cylinder, a wall at or near
the center of the cylinder forming two chambers therein,
openings in the chambers registering with the perforations
in the casing, and stands of wire coiled around the fire-

proof cylinder through which the current flows.

569.299. Electric Snap Switch. Charles G. Perkins,
Hartford, Conn. Application filed July 31, 1896.

A holding-plate is adapted to be firmly secured to a sup-
porting part, together with a base bearing the operating
mechanisms, yielding connections between the holding-plate
and the base,, a cover-plate outside of the holding-plate,
and a handle for moving the operating mechanisms, the
handle having a part bearing against the cover-plate.

569.300. Electric Switch, William H. Powell, Hart-
ford, Conn. Application filed February 8, 1896.

This is a single-pole switch, having a base with a plural
number of pairs of contacts, a handle-spindle held by the
base and adapted to be given an intermittent rotation, and
a plural number of insulated conducting posts connected
with and moved by the spindle, and adapted to connect the
pairs of contacts, the posts being unequally placed about
the axis of the spindle, so that different combinations of sets

of contacts are joined by the successive movements of the
posts during the rotation of the handle.

569.301. Electric Switch. William H. Powell, Hart-
ford, Conn. Application filed February 8, 1896.

One claim is given : In a single-pole switch in combina-
tion, a base bearing stationary contacts and brushes, and a
liandle-spindle adapted to be given an intermittent rotation,
atid two connecting poHts connected to and inlermittently
movable with llie spindle, the sets of contacts and brushes
being arranged iinetinaMy about the base, and the connect-
ing postb being arranged unciiually about the axis of the

. sptndlti which has more intermittent movcinentK during one
revolution than there are connecting posts.

Issued October /j, i8g6.

569,302. Electric Switch. William H. Powell, Hart-
ford, Conn. Application filed June 29, 1896.

There are a base with a plural number of contact-plates
and brushes arranged in sets, the contact-plate of each set
being electrically connected with the brush of the set next
in advance, a handle-spindle supported by the base and
adapted to be given an intermittent rotation, and a plural
number of conducting posts connected with and moved by
the turning of the spindle, and adapted to connect certain
different sets of plates and brushes at each movement of
the spindle.

569. 3o5> System of Control for Electric Motors. Elmer
A. Sparry, Cleveland, Ohio. Application February
21, 1895.

One feature claimed is the combination of a motor hav-
ing main and auxiliary field coils with contacts tor includ-
ing the auxiliary field in the trolley circuit when the motor
is not propelling the car.

569,309. Electric Snap Switch. George B. Thomas,
Hartford, Conn. Application filed May 16, 1896.

This is a switch having a base bearing contact, a rotary
spindle, an insulating block connected to and movable with
-the spindle and provided with slots and sockets, and con-
ducting-pieces formed in the shape of a hollow square with
their ends entering and resting in the sockets and the sides
opposite the ends passing through the slots.

569.331. Electric Railway. Adelos Gorton, Philadel-
phia, Pa. Application filed December 31, 1890.

The inventor describes one feature as a current-gatherer,
having brushes normally without any electric connections,
and insulated from one another,

569.332. Snap Switch. Gerald W. Hart, Hartford,
Conn. Application filed July 9, 1896^

Claim is made for the combination ot these features : A
base, contacts secured to the base, a lock on the base, a
spindle supported by the base, a latch movable about the
spindle and having a part adapted to engage the lock, a
conducting-pole carried by the latch, a part connected with
the spindle and adapted to engage and move the latch, a
pair of arms projecting from the latch, a pair of arms pro-
jecting from a part connected with the spindle, and a spring
supported by the spindle and engaging the arms.

569,338. Trolley Wire Hanger. William S. Kisinger,
Bantam, Ohio. Application filed February 8, 1S96.

There is a yoke, an- insulated member applied thereto,
and having a vertical chamber with a pair of inclined bear-
ings at its lovyer end, and a line-wire holder provided with
a pair of inclined lugs that engage over the bearings.

5*59,373- Cut-out for Electric Circuits. Louis W.
Downes, Providence, R. I. Application filed July
23, 1896.

In a safety cut-out a fuse wire is combined with an in-
closing sheath, and surrounded by a mass of finely divided
refractory material in a loose condition placed in the sheath
in such manner as to leave an air-space about the fuse wire.

NO. 569,376.

569.376. Adjustable Bracket for Transmitters. An-
drew Y. Gordon, Massillon, Ohio. Application
filed July 21, 1S96.

A plate having hinged thereto a bar is provided with disks

;

heads are pivotally connected to the bar, parallel bars are
connected to heads at their inner and outer ends, and the
bar carries the transmitter.

569385. Magneto-electric Generator, Charles H ,
North,

Cleveland, Ohio. Application filed April 14, 1896.

There is the rotary armature, and the cylinder composed
of the stamped pole-pieces, having the end projections, the
stamped plates, comprising beads tor the cylinder, and hav-
ing the perforated lugs and curved edges between the lugs,
adapted to receive the projections, and the tie-rods which
enter the lugs, and bind the pole-pieces to the end plates.

569,401. Multiple-station Telephone-circuit. John A.
Barrett, Rutland, Vt. Application filed January
27, 1896.

In a selective switcli there is claimed the combination
with an electro-iijagiiet and a lever actuated thereby, moans
for opposing the movement of the lever by forces increas-
ing progressively through successive stnfjes of travel, a
pair of contact-points adapted to be closed in its first stage
of movement, another pair adapted to be separated in its

second stage, and a third jiair adapted to be closed in its

third stage.

569,424. Electric Trolley-railway Signal. Homer A.
Parrish. Jackson, Mich. Application filed October
23, 1S95.

The normally open elastic circuit-terminals, in combina-
tion with the pivoted vertical lever, provided with the
lateral insulated projection at the upper end. and a spring
attached to the side opposite the projection and above the
point of pivoting to prevent rebounding of lever.

569,432. Electric Railway System. Barton R. Shover,
Indianapolis, Ind., and Frank P. Townsend, As-
bury Park, N.

J. Application filed September lo,

1895.

Features included are a closed conduit, a main circuit
wire located therein, contact-plates fixed within the upper
portion of the conduit and having connection with the main
wire, other contact plates in the conduit between the first-
named contact plates, a sectional working rail between the

^:^^
NO. 569.338.

track rails, one of the track rails being in the return circuit,
connections between the other contact-plates and the work-
ing rail, contact strips in the conduit and a permanent mag-
net carried by a car, and connected in^eries with the motor
on the car, for moving the strips to contact with the plates.

Electrical Distribution. Gran-
New York. N. Y. Application

569,443. System of

ville T. Woods,
filed February 5,

The method of operating and regulating the work of an
electric motor is described as consisting in maintaining one
coil of the field-magnets of the electric motor at a constant
strength, supplying its armature from a source of constant
potential, supplementing the electromotive force of the
source by electromotive force from asupplementary source,
varying the electromotive force of the supplementary
source and at the same time varying the strength of the
field-magnet of the motor.

569,470. Telephone-exchange System. Pierre E. Rave-
rot and George A. Hess, Paris, France. Applica-
tion filed July 8. 1896. Patented in France August
8, 1893, in England April 30, 1894 and in Germany
June 2, 1S95.

A system of connections for telephone-exchange switch-
boards is explained, based on the principle of arithmetical
combinations, the subscribers of the exchange being divided
up in groups a b c d e to n, each of which is represented in
the exchange 'by jack-boards, aaa, bbb, ccc. ddd, eee, with
one jack for every subscriber of the group and those jack-
boards being combined in pairs forming section switch-
boards ab, ac, ad, ae to an ; be, bd, be to bn ; cd, ce to en ; de
to dn.

569,538. Automatic Cut-out for Electrical Transform-
ers. Albert C. Booth, Cedar Rapids, Iowa.- Ap-
plication filed February 6, 1895.

The first claim is given; In an automatic cut-out for electri-
cal transformers, the combination with primary and second-
ary circuit wires, of a switch of insulating material and pro-
vided with metal contact-plates to close the primary and
secondary circuits, electro-magnets to actuate said switch
in two directions, an independent battery to energize said
magnets, a magnet in the circuit between said battery and
the secondary circuit to close the battery-circuit with one
of the switch-actuating magnets, and a magnet in series
with the secondary circuit for interrupting the circuit of
the battery with the other switch-actuating magnet.

569,551. Block-signal System. Joseph E, Donbavand,
Millville, N. J. Application filed November 23,

1894.

There is the combination, with the signal-post, of the
semaphore-arm having a knife-edge bearing thereon, a
toothed segment connected with the arm to swing it to
"danger," and electrical operating mechanism geared to
the segment.

569,556. Shade-holder for Incandescent-lamp Sockets.
Morris D. Greengard, St. Louis, Mo. Application
filed January 20, 1896.'

A shade-holder is described, comprising the ring or flange
provided with clasps extended longitudinally in the direc-
tion of the circumference of the nng, and slides for operat-
ing the clasps, such slides being movable along liotli the
ring and the clasps, whereby to operate the latter.

569,591. Method of and Means for Electric Genera-
tion. Sidney H. Short, Cleveland, Ohio. Appli-
cation filed April 9, 1896.

This is a method ot converting the potential energy of
carbon into electrical energy, and consists in subjecting the
carbon to the electro-chemic.ll action of oxygen through the
negative plate of the cell.
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ElectriCf Power Transmission from Ni-
agara Falls to Buffalo.

By Orrin E. Dunlap.

The transmission line which is to carry Niagara power
to Buffalo is well nigh completed. This line is the

property of the Niagara Falls Power company, and is

about 26 miles long. For about 18 miles of this dis-

tance it runs through private

property, the right of way
purchased by the power com-

pany being 30 feet wide. For

about five miles of the dis-

tance the line runs along the

Erie Canal. The contract for

the construction was placed

with the White-Crosby com-

pany of Baltimore, and on

August 14th work was com-

menced. So energetically has

the company and its men la-

bored that the work is now

about completed, only the fin-

ishing touches yet remaining

to be done. The superinten-

dent of the work was John

A. Wilson, and considerable

credit is due to his ability for

the rapid progress made. This

transmission line is destined

to prove another factor in

drawing in closer touch the

cities and villages between

Lake Erie and the Falls of

Niagara, for the mere thought

of transmitting force over it

lessens the distance to the

extent of making them all

seem one place.

The Niagara Falls end of

the line is at the transformer

house adjoining the Niagara

Falls Power company's gen-

erating plant, and from this

point it extends in an easterly

direction along the north side

of Adams avenue and over

the property of the power

company to a point i)4 miles

east of Sugar street. Here

it leaves the line of Adams
avenue and strikes out along

the west side of and adja-

cent to the right of way of

the Niagara Junction Rail-

way company, and continues

to a point about 500 feet

north of the Mile Line road,

when it turns at right angles

and runs nearly due east

through the power company's

property to one mile north of

La Salle. From this point it

continues along the line of

the old mile survey all the

way to Tonawanda Creek.

In doing this it • follows

closely the old line established in the closing years

of the last century and re-established by old maps,

notes and persons, and by a new map filed in the county

clerk's o£6ce in Lockport. After crossing the Tona^

wand a Creek near Division street, in the village of North

Tonawanda, the line continues in a southerly direction

over the right of way of the Buffalo, Thousand Islands

& Portland railroad and along private property to the

south line of the village of North Tonawanda. This

boundary line is followed about 1% miles in a westerly

<Jirection, where it again crosses private property in a
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northwesterly direction to the east bank of the Erie
Canal, which it reaches near the foot of Hinds street, in

the village of Tonawanda. It then follows the canal
bank to Buffalo, the pole line meeting the conduit about
300 feet north of Brace street; and from this point to the

power station of the Buffalo Street Railway company
the cables will be laid underground, the distance being

A fine section of the pole line,

A very crooked portion of the pole 1

Turning a corner.

ELECTRIC POWER TRANSMISSION FROM NIAGARA FALLS TO BUFFALO.

about 4,200 feet. In reaching Buffalo the line passes

through the city of Niagara Falls, the town of Niagara,

the town of Wheatfield. the village of North Tonawanda,

the village of Tonawanda and the city of Buffalo, about

2'2 or three miles, however, being built in the last

named place. All these places are in the counties of

Niagara and Erie, the two counties first to receive the

benefits of the Niagara development, but as the rights

along the canal bank, which is state property, are ob-

tained through the franchise granted by the state to the

Cataract General Electric company, there is no telling

to what extent the transmission is likely to be continued.
It is apparent, however, that the Niagara-Buffalo line

defines how easy it will be for many other towns and
cities to be benefited by the transmission of Niagara
power to their borders as a result of the action of the
state in granting the Cataract General Electric company
rights along the canal bank, for, as the right of way for

the line will not have to be
purchased, power can nec-

essarily be delivered at less

cost—a fact by which the

people in the end should profit.

In traveling between the

Falls and Buffalo, one catches

an occasional glimpse of the

pole line, and it is eagerly

scanned by people anxious to

know all about what is

deemed a wonder for what
it is destined to accomplish.

The poles stand from 35 to 65
feet in height, and are all in

place, about 200 men working
in six gangs having been en-

gaged in setting them under
Superintendent Wilson's sup-

ervision. All of them are of

white cedar and shaved. The
pictures in connection with

this article give an excellent

idea of the manner in which
the line is built. It will be

seen that it is very substantial

in all its parts, it having been
a constant thought to give

strength to it. The depth at

which the poles are set is

from six to eight feet. The
ground along the line of trans-

mission is for the greater part

clay, and the larger number of

the poles are just placed in

the ground and well tamped.

However, where soft soil was
met the poles were set in con-

crete. In the construction of

the present line the poles have

been set to the east side of

the center of the 30-foot strip,

the outside line being one foot

beyond the outside end of

the large cross-arms. This

was done so that another line

of similar capacity co.uld be

built on the west side of the

right of way should occasion

demand it. The poles are

set from 60 to 75 feet apart,

the distance being varied in

order to overcome any possi-

ble vibration of the spans.

All the poles are to be painted

with two coats of pure white

lead and boiled linseed oil. In

the transmission of the cur-

rent from the Falls to Buffalo

complete transposition is effected every five miles-

At each of these five points on the line two poles which

are five feet higher than those adjoining are set. In

the picture entitled ' 'A Very Crooked Portion of

the Pole Line" one of these transposition points is

shown, the first two poles appearing above the mar-

gin of the woods on the left being a set of the poles

referred to. In turning sharp angles like corners six

poles are used instead of three, and these are fitted

with double cross-arms in order to distribute the

strain of the cable on six instead of three pins. _ AU
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poles set at angles are to be guyed to the bottom of the

opposite poles by a three-fourth wire strand. All of the

poles have three cross-arms. The two upper cross-arms

are designed for power cables, and are of the same size,

12 feet long by 4^:4. by 5?4 inches, and made of yellow

pine. They are supported by solid braces made of two

by two inch angle iron. The lower cross-arms are in-

tended for telephone purposes. They are six feet long

by 3 '4 by 4^4' inches, and are supported by 1% by %
inch angle iron braces. All the cross-arras are stag-

gered, and the gains are painted before they are set.

The double cross-arms used at corners and other angles

are fastened by ?+ by 10 inch lags and a tnree-fourths

inch bolt through all parts. The upper cross-arms will

carry iron pins on which galvanized barbed fence wire

will be strung as a protection against lightning. This

wire will beat a height of iS inches and will be grounded

at frequent intervals along the line. The pin holes in the

cross-arms have a depth of four inches, and all are pro.

vided with drainage holes. All the pins are boiled in

linseed oil and their butts painted. The pins are not

nailed in position until after the double petticoated por-

celain insulators are screwed on them.

The cable to be used on the pole line is a bare copper

wire of 350,000 circular mils, and is furnished by the

American Electrical Works of Providence, R, I. As

the line is nearly 26 miles in length and three of these

cables, or one three-phase system, are strung, the total

length of cables used, in all, is about 78 miles. This

cable was shipped to the work on reels weighing about

2,Soo pounds, and containing about a half mile in

length. The stringing of these cables was an interest-

ing sight. The reels were loaded on a wagon having

five feet four inch wheels and a tread of three inches.

Heavy horses drew this load along as the cable was let

out, a simple movement of a lever bringing the cable

up taut on the poles. In connecting the ends the inner

core is removed and a half connection made, which is

soldered. As it glimmers in the bright sun, the cable is

the object of much attention, owing to the part it is to

take in transmitting Niagara's energy so many miles.

As heretofore mentioned, the transmission for the last

4,200 feet of the line will be through a conduit, which

has been constructed along the canal bank in Bufialo.

This conduit is constructed of 12 vitrified tile ducts,

each having a diameter of three inches in the clear, and

made by the H. B. Camp company of Aultman, Ohio.

They are laid in concrete with four inches as the mini-

mum protection on all sides. The conduit trench was

excavated to a depth of about 40 inches, but this was

governed by the locality. Eighteen inches is the aver-

age depth of the soil covering over the trench, and in no

place does the conduit approach the edge of the canal

bank nearer than 14 feet, the inside line holding close

to the 16-foot mark. Manholes to the number of about

16 are located along the line. They are octagonal in

form, with an interior of five feet. They are sur-

rounded by a brick wall 12 inches thick, the bottom be-

ing formed by six inches of concrete and one layer of

brick. The surplus earth in the building of the con-

duit was carried out in the river on scows and dumped.

The terminal house is to be located near the end of the

conduit, about 300 feet north of Brace street. It will

be built of brick, 22 feet high, and an interior 16 by

nine feet. A short tunnel about four feet long will lead

from the last manhole in the conduit to the terminal

house. The New York Safety Insulated Wire company

will furnish the lead cable to be laid in the conduit, and

the company guarantees it to stand a pressure of 20,000

volts. As it comes from the short tunnel this lead cable

will be carried up on a trestle inside the terminal house,

where the ends will be sealed, and from it a rubber in-

sulated cable without lead covering will be carried out

as far as the first pole, a distance of about 20 feet, where

it will be connected with the bare copper cable of the

pole line. The terminal house will be fitted with light-

ning protectors The transformer house at the Niagara

Falls end of the line stands on the opposite side of the

inlet canal to the power house of the Niagara Falls

Power company, and is now being equipped with the

necessary transformers to raise the voltage of the cur-

rent sent into it from the mammoth generators of the

power house and speed it toward Buffalo. This work is

being done under the careful supervision of W. A.

Brackenridge, who is chief engineer of the Cataract

Construction company, Mr, Brackenridge also has

charge of the pole line work on behalf of the power

company. The transformer station at the Buffalo end

of the line will be located in the rear of the power

house of the Buffalo Street Railway company. It will

e 16 by 20 feet inside, and almost entirely under-

ground. In this building the static transformers will be

placed the rotaries being on the floor of the power sta-

tion. Only three of the 12 ducts of the conduit will be

occupied by the three first cables, the power company
having made provision, both in the pple line and in the

conduit, for more cables as the demand for Niagara

power increases. The contract for the electrical equip-

ment of the line is held by the General Electric com-

pany. The power to be sent to Bufialo will be gener-

ated by the big dynamos made by the Westinghouse

of electric power transmitted. The company's efiort

stands unrivaled in its greatness, and it is possible that

despite the hopeful, confident feeling of the locality di-

rectly interested, the people do not as yet recognize its

full significance. At present the mind considers the

cause of the current at the Falls end of the transmission

line and the effect in Buffalo, which is so immense ia

its magnitude that the interests of the intervening terri-

tory are overlooked. But this should not be, for what
the electric current of the line will accomplish in Buf-
falo it will also be able to do for every foot of land along

the entire right of way, and thus nurse and bring the

farms of to-day in closer touch with the industrial world

and turn them into sites for factories which will extend

from Buffalo to the Falls, all forming one great magnifi-

cent manufacturing city which shall be an everlasting

monument to tell future generations what the Niagara
Falls Power company has done.

ELECTRIC POWER TRANSMISSION FROM NIAGARA FALLS
TO BUFFALO.—DESTINATION OF THE FIRST NIAGARA
POWER TO BE TRANSMITTED TO BUFFALO, THE
LARGE BUILDINGS AT THE LEFT BEING THE

BUFFALO STREET RAILWAY PLANT.

Electric & Manufacturing company, three of which

have been in operation at the Falls for some months.

While the transmission line is not straight in its

course, its route is perhaps as direct a.s could be ex-

pected considering its length and the many property

owners the power company had to deal with in secur-

ing the right of way. Naturally some of thera disliked

to sell a strip 30 feet wide through the center of their

farms, and this forced the line along the fences. Rail-

roads built and some lines projected had to be avoided,

and then the power company was desirou3 of securing a

right of way with which nothing would interfere

and one that it could carefully guard at all points
'"

and times. Before very long the entire woik will

be completed, and the people will witness the

Western Union Telegraph Company.
From thedetailed annual report of the Western Union

Telegraph company some interesting .figures may be
taken, including the following staterasnt for the last

fiscal year:
1896. 1895. Changes.

Netreveniie 522.612,736 522,218,olg Inc. S394.717
Expenses i6,7i4,.756 16.076,630 Inc. 638,126

Balance S 5.S97.980 S 6,141,389 Dec.S243,409
Interest and sinking fund... 933.958 933.813 Inc. 145

Balance 54,961.022 $5,207,576 060.5243,554.
Dividends 4.767.805 4,767.734 Inc. 71

Surplus £ 196,217 S 439.S42 Dec. $243,625
Previous surplus 7.4';7.47'5 7.007,633 Inc. 439,845

Total surplus S 7.643.693 S 7,447,475 Inc. £196,218.

The expenses were as follows:

1896. 1895. Changes.
Operating and general ex-

penses S12.011.653 £11,667.414 Inc. $344,239'
Renials 1,570.720 1.578,585 Dec. 7,865
Maintenance and recon-

struction 2,440.002 2, 202,378 Inc. 237.624.
Taxes 422.191 +29,362 Dec. 7,171
Equipment, offices, wires.. . 270,190 198,891 Inc. 71.299.

Totals 516,714,756 516.076,630 Inc. 5638,126.

There was no change in the outstanding capital stock,

which is $95,370,000, of which 528,850 is in the treasury

of the company. The funded debt at the close of the

year was $14. 813. 514. There were added to the system

An uncovered section of i\\•^ conduit in Buffalo.
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accomplishment of a result which not very long ago was

pronounced impossible.

When it was first definitely ascertained and an

nounced that the Niagara Falls Power company would

invest in the development of the power available from

the Niagara river, the project attracted world-wide com-

ment and the work has ever since commanded attention.

The victory scored by the power company in developing

power in greater units than was ever before attempted

has been a most notable one, and the steps to transmit

this developed power are also the initial ones in this

field, for in no place in the world is such a great amount

Lower end. of conduit, where terminal house is to be built.

End of the conduit in a manhole.

ROM NIAGARA FALLS TO BUFFALO.

during the year 204 miles of pjles, 24,278 miles of wire

and 365 offices. The company transmitted 58,760.444

messages, an increase of 453,129 as compared with the

previous year. The average toll per message was 30.9

cents, as against 30.7 cents the previous year, and the

averagecost per message was 24 cents, against 23,3 cents

the previous year. The company now operates 1S9.91S

miles of p^Ies and cables, 826,929 railea of wire, and

21,725 offices. The increase in the cost of maintenance

and reconstruction of lines was caused by an unusual

number of destructive storms, especially the cyclone at

St. Louis, and by work that could not be postponed.
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President-elect McCulloch.
Captain Robert McCulloch. the newly elected presi-

dent of the American Street Railway association, is of

Scotch lineage. His ancestors settled in Virginia in the

colonial days, the paternal side in Amherst county and
the maternal in Roanoke. The male members of both

families were soldiers of the revolution. The subject

of the sketch is a native of Rockbridge county. Vir-

ginia, and was educated at the Virginia Military Institu-

tion at Lexington, Va. He went as a cadet into the

Confederate service in April. 18G1, and followed General

Lee until his surrender in April, 1S65.

He took up his residence in St. Louis in 1S69, and in

1S71 entered the service of the Bellefontaine Railway
company of that city as superintendent. He was after-

ward made secretary, and then vice-president and gen-

eral manager of the company. He continued in that

service until 1SS9. when D. G. Hamilton and his friends

purchased the Citizens', St. Louis, Cass Avenue. North-

ern Central and Union lines, and Captain McCulloch was

made vice-president and general manager of these roads,

which position he now occupies.

At the age of 26 he married Miss Paxton of Rock-

bridge county, Virginia, and his family consists of his wife,

two daughters and a son, Richard McCulloch, who is civil

and electrical engineer of the roads in which Captain

McCulloch is interested. He has two daughters—Roberta,

the elder, a student at Vassar college, and Grace, who is

receiving instruction in the schools at St. Louis.

Cleveland Electric Club.

At its recent annual meeting the Cleveland Electric

club elected the following-named ofiScers: President.

C W. Wason; first vice-president, E. P. Roberts; second

vice-president, H. J. Davies; secretary, G. W. Cleve-

land; treasurer, E. W. Moore; board of managers, the

president, secretary and treasurer, by virtue of their

offices, Samuel Scovill and Geo. M. Hoag.

The club recently moved into convenient quarters on

the fourth floor of the Arcade, which is one of the prin-

cipal of&ce buildings in Cleveland. It has an excep-

tionally good library, and books can be obtained by the

members at any time. This club is in the exceptionally

good condition of having the income slightly larger than

the expenses; the contrary was the case last spring, and

all the members feel much gratified with the change.

Many admirable papers have been read before the or-

ganization, some of which would take rank with those

read before the national associations. Although the

club is gratified to have such papers, it is found, never-

theless, that often papers of a very informal character

have given rise to exceedingly valuable discussions.

The regular meetings of the club are on the first

Wednesday of each month, at which time anyone in-

terested in technical matters is made welcome.

American Institute of Electrical En-
gineers.

At the meeting of the Institute in New York on Octo-

ber 2ist President Duncan was in the chair and 100

members and guests were present. The meeting was

devoted to a topical discussion of "Electric Traction

Under Steam Railway Conditions."' It was opened by

Dr. Charles E. Emery. Communications were read

from Charles K. Stearns and Charles H. Davis. The

discussion was then taken up by H. Ward Leonard,

George S. Strong, A. E. Kennelly. C. F. Uebelacker,

E. E. Ries, George L. Colgate and F. W. Darlington.

At the meeting of the executive committee in the

afternoon the following-named associate members were

elected: Sol D. Benoliel, New York; Milton L. Fish,

Pasadena. Cal.; Arthur L. Rice. Brooklyn, N. Y. The
following-named associate members were transferred to

full membership: Frank E. Herdman, Winnetka, 111.; M.

H. Gerry, Jr., Chicago; W. S. Hadaway, Jr., New York.

Northwestern Electrical Association.

Thomas R. Merceiu, secretary of the Northwestern

Electrical association, says that indications point to a

successful meeting in January. Data has been received

from 146 central stations through the Northwest, in re-

ply to the circular letter which was issued by the asso-

ciation recently, and noted in the Westers Electrcian.

An excellent programme is being prepared for the Mil-

waukee meeting.
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THE CONVENTION
Of the American Street Railway Asso-

ciation at St. Louis, October
20-23, 1S96

Large attendance, a livel}' interest in the proceedings, an

imposing display of exhibits and an attractive programme
marked the fifteenth annual meeting of the American
Street Railway association at St. Louis last week.

Street railway men from every part of the country were

present, and the meeting was thoroughly representative

in every respect.

The convention was held at the Auditorium building,

beginning on October 20th and continuing four days.

President H. M. Littell of New York presided at the

opening meeting, and Secretary Penington of Chicago

sat at his right. The proceedings were opened with an
invocation of divine guidance by the Rev. P. G. Robert.

President Littell then introduced Charles Nagel, acting

mayor of St. Louis, who in an address of welcome said:

Address of Welcome.
You are thrice welcome to the city of St. Louis. You

are welcome for things negative as well as for things posi-
tive. We admire your programme for what you have
omitted as well as for what you have specified. You
will pardon me if I, as a member of the legislative branch
of the city government, express a certain relief at being

The application for entrance into St. Paul for an

electric line to run to West Superior, Wis., has again

been hung up by being referred to the committee on
streets of the Board of Aldermen.

ROBERT MCULLOCH, PRESIDENT AMERICAN STREET RAILWAY
ASSOCIATION.

assured that I am permitted to meet a body of railroad

men without being called upon to assist in cracking some
of those nuts which are usually submitted to us; at being

assured that I am not to consider the question of ulti-

mate municipal ownership of street railroads; at not be-

ing called upon to serve upon a committee to determine
the exact percentage which the city is to have of the in-

come and profits of a street railroad company; at not being

called upon to assist in determining whether or not a pio-

neer railroad that has built up a certain territory has any
implied rights against a new and greedy comer; at not be-

ing required to decide whether or not some of the streets

in the downtown districts ought to be left free to the use

of lighter vehicles. I feel sure you will appreciate that I

rejoice at being able to meet you without having to consider

any of these questions. But you are welcome in a higher

degree for that which you are here to do. In looking

over some of your old reports I find that within 12 years

you have been considering such subjects as "salt" and
"glanders," Now I must say that when I read that I

felt compelled to rub my eyes to remember what salt and
glanders could ever have had to do with a street railroad

system. It read to me like ancient history, and you will

not be surprised, for to an untrained mind such other

subjects as electric apparatus, fenders, headlights, etc.,

suggested themselves to me, and I could not but mark
the significance of the substitution of these subjects. I

could not but say to myself that this great and important

change for you and for the entire community was brought

about, not by the coercive force of the laws, but by the

native energy and forces of your enterprise and genius,

I think it is a fact that it will be well for those to bear in

mind who seem disposed at the present day to rely

upon government and law and protection for all the work

that is to be done. It is natural that we should welcome
you who are here to discuss problems, I he solution of

which may aid the advance of your business, and must

redound to the benefit of the whole community, for your

interests and ours are one. We welcome you in a

broader sense. We welcome you as our guests. The
city of St. Louis op)ens her doors to you. As a city she

can do nothing to speak of. Her power and her author-

ity are restricted: but what she is prevented from doing in

her official capacity her citizens will be the more glad to

do as individuals. You will find a ready welcome at the

hands of all. You will find that to which your are en-
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titled—the protection which is guaranteed to all citizens
in every state: but you will find more—the hearty wel-
come which host extends to guest.

The president announced the next business to be the

calling of the roll, which showed that 75 companies
were represented. The Buffalo & Niagara Falls Rail-

way company and the Butte (Montana) Consolidated
Railway company acquired membership in the associa-

tion. The list of delegates and visitors is given on
pages 216, 217 and 21S.

The minutes of the last meeting were approved as

printed.

The annual address of the president being next in

order. President Littell read the following:

President Littell's Annual Address.
I will not dwell upon the statistics of street railways

during the past year, for the reason that these are amply
supplied by the street railway press. I have, however,
thought it advantageous to lay before you some general
considerations on the present and future of street rail-

way interests in the United States, the dangers and
difficulties that beset them, the way in which these
difficulties are to be met, and the prospect and hope of
brighter conditions for the future.

Among the most serious difficulties with which we
have to contend to-day is the growing disposition of the
government, whether state or municipal, to increase our
burden of taxation. This disposition has increased of
late years, and even within the last year, to a marked
degree. The extraordinary prejudice against corpora-
tions among people otherwise intelligent causes them
to be regarded as legitimate objects of attack and spoli-

ation. Those who have once become affected with this

prejudice seem to be unable to understand that a corpo-
ration is simply a collection of persons, by means of
which individual resources, which would otherwise be
frittered away in individual enterprises, are brought
under one direction, making possible the success of
large undertakings requiring an aggregation of capital.

Of all corporations those which suffer most from this

prejudice are those which exercise a public franchise,
and the street railway franchise seems in particular to

be a favorite object of restrictive legislation. With the
arbitrary limitation of the rates of fare and the obliga-
tion of conforming the roadbed to every change in the
street through which it passes, on the one hand, and
the imposition of direct burdens of taxation in the way
of personal taxes, taxes on roadbed, license taxes, fran-
chise taxes, taxes on gross earnings and taxes on divi-

dends, on the other hand, the financial limits within
which the workings of a railroad are confined have be-
come exceedingly narrow. Sometimes it almost seems
as if the legislative agencies in our various states would
not stop until they had brought the burden of taxation
to a point where roads could no longer run.
For such a state of things it seems tome that the only

remedy is to be found in that gradual enlightenment of
the public- by which it will be induced to keep the im-
position of financial burdens within reasonable bounds,
and such a broad-minded and conciliatory management
of the roads as shall in time do away with the last ves-
tige of popular prejudice. Any successful business cor-
poration manages and controls forces far greater than
those which are at the command of a single individual,
and its very power makes it an object of jealousy and
attack. But I for one do not believe that the intelli-

gence of the American people will in the long run go
astray on this question any more than on any other. I

believe that it is beginning to recognize, and will recog-
nize still more clearly as time goes on, the necessity for

combination and co-operation in all departments of busi-
ness; and that if a proper spirit of moderation is shown
—and this I consider of the first importance—by those
in whose hands this extraordinary power is placed, the
community at large will discover that the benefits which
it derives from transportation corporations far exceed
any subject of complaint which it may have against
them, and will meet them upon the footing of a common
interest without regard to the corporate character of the
agency by which the power is exercised.

Another, and one of the severest strains to which
street railway corporations are subjected, consists in the
penalties imposed by courts for the negligence of their

employes. Recent years, and especially the last two
years, have seen a great increase in the number of neg-
ligence suits and in the size of verdicts. There is a
marked tendency at the present time, on the part of
juries, to fix a higher scale in estimating damages for

personal injuries. Cases where formerly verdicts of

$2,500 were rendered now often result in a judgment
for S5. 000, and others in like proportion. The state of

New York has recently removed the limit of $5,000 in

cases of death, so that now a verdict of $20,000 in a
death case is by no means unusual. The doctrine of
contributory negligence, which in theory, and as duly
expounded by the courts in charges to juries, would pre-

clude any recovery in cases where it is shown, seems
only to be considered by juries—if considered at all^—2S

a slight makeweight against the plaintiff in determining
the amount of damages. Probably no class of cases
exists in which it is so difficult to meet false testimony as

in these, even when its falsity is perfectly apparent,
I do not mean to suggest for a moment that street rail-

way companies are without fault in the matter of acci-

dental injuries, but 1 do say that, profoundly as we
must sympathize with the suffering and the unfortunate,
we ought not to be compelled to pay the penalties of

negligence where the negligence was due to the sufferer

himself, nor should a case be sent to a jury where this

fact is disclosed by the plaintiff's own statement. As
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was well said some lime ago by the General Term of the

Supreme Court of New York. "To leave it to a jury to

say that such acts under such circumstances do not con-

stitute negligence, would be to throw away the best un-
derstood legal standing, and substitute in its place any
whim which might chance to flit through the minds or

run in the emotions of uninstructed and unbridled ju-

rors."

Whatever may be the ultimate result of existing ten-

dencies in courts and juries, we may still hope for im-
provement in the matter of accidents, as people become
more accustomed to the high rate of speed in their

streets, which they now exact from street railways. No
community which has had the benefit of rapid street

transportation would ever be willing to go back to the

old five or six-mile-an-hour rate of horse cars. It must
learn, and it will learn, that it cannot have this benefit

without a certain element of danger, and whether it

runs the risk of this danger in traveling as passengers

on the cars or in walking or driving in the roadway, it

will come in time to take those precautions by which
the great majority of accidents could readily be avoided.

For those accidents which no ordinary precaution on
the part of the sufferer could avert, I believe there is

one remedy and only one, and that lies in the hands of

the management of street railways. That remedy is to

be found in the discipline of the force. If discipline is

slack, accidents will be frequent. If discipline is high

and well maintained, accidents will be reduced to a

minimum. As in every other great organization, the

spirit which controls at the top penetrates through all

the branches of the system, and the means by which it

penetrates is the discipline mamtained over the force by
its head. In this one element of discipline I believe

lies the secret of preventing the ruinous losses which
follow from damage suits.

The last two years have seen the introduction of an
unlooked for competitor in street, and especially in

suburban transportation, and that is the bicycle. In

some places where its use is peculiarly advantageous, it

has undoubtedly cut down earnings very heavily. I do
not believe, however, that in the long run the street

railway business is going to suffer on that account.

Anything to my mind that promotes in our American
people the habit of locomotion, particularly of rapid lo-

comotion, is beneficial to street railways. No doubt
the bicycle has come to stay, and no doubt upon some
suburban routes its competition has been serious, but it

is still to a great extent a novelty, and- when the effects

of novelty have worn off and the use of the bicycle is

limited to those who will habitually make use of it all

their lives, I think there will still be found quite enough
people who prefer street cars as a means of locomotion,

even in places where the bicycle can be used.

In spite of the disadvantages of which I have spoken,

under which street railways suffer, and in spite of the

financial difficulties which have prevailed for the last

three years, and which have told as heavily upon street

railways as upon any other interest, I believe they have
before them a bright and prosperous future. In their

prosperity every man, woman and child in our city

communities and in many rural districts is directly in-

terested. They have been of enormous benefit in

spreading out populations over a larger area, in relieving

densely populated districts in cities, and in making pos-

sible suburban homes, where the man who pursues his

business in the heart of the city can live with his family

at a distance from his office, and with them enjoy the

benefits of space, of sunlight, of fresh air, of trees and
gardens and of rural surroundings. This is especially

true of the more modern forms of rapid transportation

by which the time of transit is reduced. The luxury of

such a home as I have described, to those of moderate
means, who hitherto have been crowded into small and
unwholesome flats or tenements, is one of the many
blessings which the modern street railway has bestowed
upon the community, and those who have reaped the

benefits of it are not likely to forget it.

In conclusion, I desire to congratulate the association

upon the large number of its members who are present

here to-day, and to express the hope, in which I am
sure all of you will join me. that this meeting will be
the most harmonious as well as the most interesting that

we have ever held.

Upon motion of Mr. Green of St. Louis it was de-

cided that 1,000 copies of the address of the president

be printed separately, besides being spread upon the

minutes of the association, with the thanks of the asso-

ciation.

On behalf of the Chicago City Railway company, Mr.

Baumhoff of St. Louis presented the association a hand-

some gavel enclosed in a box made from the sill of a

street car that had done many years' service in Chicago.

President Littell accepted the gavel for the association.

Executive Committee.

In the report of the executive committee it was an-

nounced that of the 173 members in October, 1895,

three had been lost by reason of consolidation, one had

withdrawn and 13 had been suspended for non-payment

of dues. Eight new companies had been added to the

list of members, namely: St. Louis & Suburban Rail-

way company, St, Louis, Mo.; Omaha & Council Bluffs

Railway & Bridge company, Council Bluffs; Union

Traction company of Philadelphia; Findlay, Ohio,

Street Railway company; Houston, Texas, Electric

Street Railway company; Meriden Electric Railroad

company of New Haven, Conn.; Schuylkill Traction

company of Girardville, Pa., and Richmond, Va.,

Traction company. This put the membership at 164,

or nine below that of the previous year. Concerning

the financial affairs of the organization, the report

says:

At the beginning of the year we found the association

about fi6,ooo in debt. Through the generosity of the

members in subscribing to cancel this, and with rigid

economy in the administration of the affairs of the asso-

ciation during the last year, we are now virtually out of

debt (a few small disputed bills remaining unpaid), and
have the sum of $1,765 94 to turn over to our succes-

sors.

In this connection we take pleasure in calling the at-

tention of the members of the association to the efficient

and economical administration of the secretary's office

during the year.

The committee is pleased to announce that, with the

amount received from the exhibit at St. Louis and the

annual dues for the year 1S96-97, the incoming execu-

tive committee will have at its disposal about JfG, 500,

after paying all expenses at St. Louis. It is believed

that with this amount it will be possible, without any
amendment to the constitution and by-laws, for the sec-

retary to enlarge the scope of the work of the associa-

tion; and it is contemplated that a monthly bulletin

shall be issued, containing information of value to the

members.
We have to thank the local committee at St. Louis for

its hard work in relieving us of all local matters, and its

splendid efforts in furnishing the association with a

place of meeting and hall for exhibits, and in arranging

company, on "Track and Track Joints, Construction,

Maintenance and Bonding."

Wednesday's Session.

President Littell called the meeting to order, and an-

nounced the first business to be the reading of the paper

on "Trucks," which had been contributed by John N.

Akarman, superintendent of the Worcester Consolidated

Street Railway company, Worcester, Mass., who was.

unable to be present. Secretary Penington read the-

paper.

Vice-president Robert McCuUoch took the chair.

The paper on "The Modern Power House" was then'

read by Richard McCulloch, civil and electrical en-

gineer of the Citizens', Cass Avenue, and St. Louis rail-

ways, St. Louis, Mo, The discussion which ensued

was very interesting. Information was solicited on the

subject of storage batteries, and B. J. Arnold of Chicago,

was invited to speak on this part of the subject. His

remarks were listened to attentively and many points

raised by the members were explained. Other speakers.

were Messrs. Baumhoff, Rossiter, Harrington and

McCulloch,

The secretary read a communication from the En-

gineers' club of St. Louis, inviting the members to at-

tend a meeting of that organization, which was.

accepted with a formal vote of thanks.

The rules were suspended, and the privileges of the-

AMERICAN STREET RAILWAY ASSOCIATION.— GENERAL VI.

an elaborate programme for our entertainment during
the meeting in its city.

The report of the executive committee was received,

approved and ordered published, and it was further de-

cided that the recommendations be concurred in. The
association expressed its appreciation of the able manner

in which its affairs had been conducted during the year,

and its thanks were extended to the officers for their

very efficient services in its behalf.

The report of the secretary and treasurer was next

read and approved. It showed that the receipts during

the year, including the deficit fund, amounted to $12,-

044,80. The report concluded with the following para-

graph: "The secretary desires to thank the street rail-

way and electrical press for their courtesy in publishing

all notices sent out by him, and furnishing the secre-

tary's office with copies of their journals for the year."

The secretary read letters of regret from H. H. Vree-

land, president Metropolitan Traction company, New
York; John N. Akarman, general manager Worcester

Consolidated Street Railway company, Worcester,

Mass., and Benjamin Willard, general superintendent

New Orleans City &. Lake Railroad company, New Or-

leans, La,, because of their inability to attend the

meeting.

This concluded the routine work for the day, and the

members then turned their attention to the special

features of the programme. President Littell an-

nounced that the first paper on the list was that by M,
K. Bowen. superintendent of the Chicago City Railway

EW OF EXHIBITION HALL AT THE ST, LOUIS CONVENTION.

floor granted to S. Mine, electrical engineer to the

Japanese government, who was introduced by H. H.
Litte'l.

"How Can the Revenue of Street Railways be In-

creased, Taking into Consideration the Collection of

Fares, Method of Registry, Transfers, Use of Tickets

or Cash Fares and Attractions Along the Line of the

Road?" was the title of a paper by C. D. Wyman,
general manager of the Milwaukee Street Railway com-
pany, Milwaukee, Wis.

There was very little discussion upon this paper, and
the convention proceeded to consideration of the sub-

ject of officers for the ensuing year and selecting the

place of meeting. The president appointed the follow-

ing-named gentlemen a committee to which this matter

was referred: C. D. Wyman of Milwaukee, D. G. Ham-
ilton of St. Louis, C. G. Goodrich of Minneapolis, B.

Van Horn of Buffalo, E. G. Connette of Nashville,

A. E. Long of Toledo and M. K. Bowen of Chicago,

after which the meeting adjourned until 10 o'clock

Thursday morning.

Thursday's Session.

When President Littell called the meeting to order at

10:40 A. M. Thursday, the secretary announced that the

following companies had joined the association: Street

Railway company of the Federal District of the City

of Mexico, Atchison Railway, Light & Power com-
pany, Atchison, Kansas.

H. H. Littell addressed the convention as follows:

I feel safe in saying that the exhibit made by the
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manufacturers and dealers in railway supplies at this

meeting is the largest, finest and most complete that has
ever been shown at any meeting of this, association.' I

do not know of any better way to show our apprecia-
tion and to encourage the efforts put forth by our
friends in the trade than to take a recess for the pur-
pose of examining in a body their goods and wares. I

move that before proceeding with any other business
we take a recess until 12 o'clock to inspect the dis-

play of street railway supplies.

The meeting accordingly adjourned.

The delegates reassembled at 12 o'clock, when the

president announced that at two o'clock cars would be

in waiting at the Southern Hotel to take the attendants

to the Anheuser-Busch brewery, and that the annual

banquet would take place at 8:30 o'clock in the evening.

The first order of business was the reading of the

paper on "Modern Overhead Electric Construction,"

contributed by B. Willard, general superintendent of

the New Orleans City & Lake Railroad company, New
Orleans, La. Mr. Blake read the paper, as Mr. Wil-

lard was unable to attend the meeting.

The report of the nominating committee was pre-

sented by Mr. Wyman:
Your committee on nominations by its chairman sub-

mits the following report; For president, Robert Mc-
CuUoch, vice-president and general manager Cass Ave-
nue & Fair Grounds railway, St. Louis, Mo.; first vice-

president, Charles S. Sergeant, general manager West
End Street Railway company, Boston, Mass.; second
vice-president, D. B. Dyer, president Augusta Railway
company, Augusta, Ga, ; third vice-president, C. F.
Holmes, general manager Metropolitan Street Railway
company, Kansas City, Mo.; for executive committee,
H. M. Littell, vice-president and general manager Met-
ropolitan Street Railway company. New York; H. P.
Bradford, general manager Cincinnati Inclined Plane
Railway company, Cincinnati, Ohio; Charles PI. Smith,
superintendent Troy City Railway company, Troy,
N. Y.; Harry Scullin, vice-president and general man-
ager Union Depot Railway company, St. Louis, Mo.;
George B. Hippee, general manager Des Moines City
Railway company, Des Moines, Iowa; for secretary and
treasurer, Thomas C. Penington, treasurer Chicago
City Railway company, Chicago, 111.

The report was accepted and the secretary was in-

structed to cast the ballot of the association for the gen-

tlemen nominated.

In response to numerous calls, Captain McCuUoch
said:

T cannot make a speech, and I will only say that if I

had constituted the entire nominating committee, or been
the returning board, or if I had carried the electoral vote

in my pocket, you would have had a different standard
bearer for the ensuing year, but for fear you may think

I am not appreciative, I will not criticize your action.

I thank you for the personal compliment you have paid

me, and the courtesy you have extended to the city of

St. Louis; and all I promise you is that while I sit on
the executive throne of the association your banner
shall not be trailed in the mire.

The nominating committee also reported that after

due consideration they have named as the expression of

their best judgment for the next place of meeting Niag-

ara Falls.

Mr. Lang made the following statement:

I would like to add a word to the report, because of

the criticism that I have heard since it has become
known that Niagara Falls was the place recommended
by the committee for the next meeting. Some of the

material men have said that they thought there might
be a lack of facilities for getting their heavy machinery
and cars in and out, and, discussing this matter this

morning with Mr. Van Horn of Niagara Falls, he as-

sures me that it will be most convenient to get cars and
the machinery in and out, owing to connections they

propose to make, not only with the street railways,

but also with the steam railroads, so that we can assure

the builders of cars and other supplies that they will

have no difficulty in handling their material.

The recommendation of the committee was adopted,

and Niagara Falls named as the next place of meeting.

Mr Seely offered the following resolution, which was

adopted:

Whereas, Suggestions and propositions have been
made looking to the consolidation in one body of the

American Street Railway association and the National

Electric Light association;

Resoli-rd, That in the opinion of the American Street

Railway association such union is not called for.

The secretary read a cablegram from W. J. Caruthers-

Wain of London. England, who expressed much regret that

he could not attend the meeting, and added: "Best

wishes for overwhelming success."

The secretary next read a letter from General Super-

intendent McCormack of the Brooklyn Heights Rail-

road company, asking "that a committee of five be ap-

pointed to consider the propriety of this association

adopting a standard code of rules and regulations for

the government of employes, something similar to the

practice of steam roads."

Frid.w's Session.

The last day's meeting was begun by the reading of

W. F. Kelly' paper on "The Selection and Management
of Employes." The paper was listened to attentively

and discussed by several members. Mr. Scullin, Cap-

tain McCuUoch, H. H. Littell, Mr. Mahoney and Mr.

Long took a prominent part. It was decided to have

the paper published in the proceedings and furnished to

the newspapers, although this was not the original in-

tention.

The association then turned its attention to clearing

up the business that had been left over. Resolutions of

thanks were extended to all who had assisted in making

the convention successful and to the local committees

for entertainment.

The president appointed as committee on rules for

conductors and motormen W. F. Kelly, Columbus, O.;

M. K. Bowen, Chicago, 111.; E. C. Foster, Lynn, Mass.;

Ira A. McCormick, Brooklyn. N. Y.; H. H. Vreeland,

New York.

Mr. Lang and Mr. Bean were named a committee of

two to escort the newly elected president to the chair.

President McCuUoch was welcomed by the retiring

chairman and in accepting the office and assuming its

duties asked the encouragement and co-operation of the

members.

The following resolution was referred to the executive

committee:

That the secretary be instructed to obtain from the

Convention Notes.
A. L. Webb, Topeka, Kan., general western agent

for the Solar Carbon & Manufacturing company of
Pittsburg, Pa., mingled with the boys.

The well-liked St. Louis agent of the Babcock &
Wilcox company, Thomas Ashburner, was seen on
the floor of the exhibition hall during the conven-
tion.

James M. Palmer, the well-known expert on
steam and street car ventilation, was on hand. Mr.
Palmer is an enthusiast in his line, with excellent
ideas that deserve the attention of street railway
men.

Of course. W. R. Mason of the Mason Electric
Equipment company was on hand. Mr. Mason is

an old "bird" at electrical conventions, and natu-
ally feels mdstly at home with the street rail-

way people.

Mr. Christensen appeared as the representative
of the Seamless Structural company of No. 71S
Hanover street, Milwaukee. Mr. Christensen did
good work in extolling the merits of his self-regu-

lating axle bar for the Christensen air brakes.

r.w.^o, V.11WW511 its repre-
atriiudLivc, J. vj. jjucuici, made an interesting ex-
hibit of electric railway supplies, among which were

The Columbia Machine Works, through
sentative, J. G. Buehler, made an intere

jL lie concern makes a
and refilling commuta-

hibit 01 electric railway supplies, ai

its drop forged copper bars. The
specialty of manufacturing ^^<^ ^'

tors.

Washburn & Moen Manufacturing company was
represented by Charles H. May, backed by a hand-
some exhibit. This display was made in conncc-
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AMERICAN STREET RAILWAY ASSOCIATION,—EXHIBIT OF COMMERCIAL ELECTRICAL SUPPLY COMPANY OF ST. LOUIS.

members of the association information and copies of

municipal legislation relating to the imposition by their

cities or municipalities of taxes or license fees upon the

companies' property, franchises or receipts.

The convention then adjourned.

The Banquet.

At the annual banquet on Thursday night 300 persons

were present. The floral decorations were all that

could be desired, a superb orchestra discoursed music

during the service of the dinner, and in some of the

more familiar selections the company joined in singing.

About 50 ladies graced the occasion. The speeches

were exceedingly good, of which the following is a list:

City of St. Louis Hon. Charles Nagel

Welcome to our Guests F.N. Judson

The Street Railway in the Courts Smith P. Gait

The Street Railway as a Social Factor. F, W. Lehmann
The Press W. M. Reedy

The Technical Press E. E. Higgins

J. H. Stedman of Rochester, N. Y., acted as toast-

master. ^_^^^_^^__^^^_

Blessings of Municipal Lighting.

[From the Marquette, Mich., MiningJourHal\

A user of the electric light was heard to remark last

evening that there ought to be two electric light boards;

one to explain why the city was not able to give better

light, and the other to attend to the work of furnishing

the light.

tion with the Central Union Brass company of St.

Louis. Lead covered cables were shown, No. 8

trolley wire, etc.

The National Water Tube Boiler company. New
Brunswick, N. J., exhibited a model boiler and Pond
separator, and also a Watertown engine. The ex-

hibit was made under the auspices of the Pond
Machinery company of St. Louis. An ingenious
rocking grate was also exhibited.

Manager W. T. Van Dorn, of the Fitzgerald-Van
Dorn company, Monadnock block, Chicago, created

a sensation in the convention hall among souvenir

givers, by presenting to the chosen few his very in-

genious bread toaster. This souvenir was decidedly

unique and was much sought after.

The Hyatt Roller Bearing company, in the per-

son of Secretary F. V. M. Hudson, showed a full

size model of Hyatt patent elastic roller bearings.

Each roller in this bearing is formed of what might

be called a steel spiral. These devices can only be

appreciated by a personal inspection.

The Akron Insulator & Marble company's ex-

hibit was incorporated in that of PL B. Camp &
Co., as is shown in the illustration of this latter

company's display. In charge of the hustling repre-

sentative of the Camp company, A. L. Daniels, the

Akron Insulator & Marble company was well cared

for.

Sears B. Condit was "everywhere," and he and

J. M. Atkinson kept things lively for their re-

spective specialties. Mr. Condit is now pushing
Mr. Atkinson's horseshoe rail bond in the East, and
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is also agent for the Forest City Electric company's
commutator bars, besides being manager for L. A.

Chase & Co. of Boston.

Engineer William H. Bryan is a very busy man
usually, hut he found time to make a careful study

of the fine exhibits presented at the hall. Mr.
Bryan is one of St. Louis' most successful electrical

engineers, and is a thoroughly good fellow as well.

The strangers who fell into his hands will have no
reason to doubt the hospitality of good old St.

Louis.

Of course, J. M. Atkinson & Co. were in evi-

dence, and their handsome blue card with its gold
bond advertisement was to be seen everywhere.

Mr. Atkinson's exhibit was to the left, adjoining

that of the Standard Air Brake company. Mr. At-

kinson was pleased with the impression created by
his bond, and, it is rumored, secured a number of

handsome orders for it.

Were you ever at an electric convention of any
sort where j^ou did not run across George S. Sear-

ing? Well, Mr. Searing was one of the first to bob
up this time. Every time with somethins" new

Jewell Belting company, did the honors with Mr.
Newton.

President and Manager H. L. Parker of the
Emerson Electric Manufacturing company of St.

Louis stole a few moments from his busy hours
to take a look at the exhibits, and have a chat
with his many friends. The Emerson Electric com-
pany has recently moved to a handsome establish-
ment at No. 718 St. Charles street, St. Louis, the
change being made necessary by their rapidly grow-
ing business.

Coe's universal gilding wheel was a very ingenious
yet simple little novelty that attracted much atten-

tion. This device carries a roll of paper ribbon,
upon which there is a coating of gilt. To gild a
long line it is only necessary to apply the tool and
roll it along. It is worth investigation by painters
of electric machinery of any sort. This exhibit
was in charge of W. H. Coe. The office of this

company is in Providence, R. I.

J. O. Crane, the genial representative of Holmes,
Booth & Haydens. was in St. Louis throughout
the Street Railway convention. Mr. Crane was at

large board covered with blue cloth, at the head of

the convention hall, carried 3. most complete line

of such specialties as bronze and brass car trim-

mings, headlights, center lamps, electroliers, and
supplies for electric motor cars, etc. This concern
is the sole manufacturer of the St. Louis revolving

headlight.

Secretary and Treasurer Louis Konig of the

Electric Insulator company. No. 2920 Market street,

St. Louis, was one of the most energetic and ag-
gressive workers in the convention hall. Mr. Honig
realizes that he has a "good thing," and that all it

needs is presentation in its best light to the electric

trade, to insure success. With Mr, Honig's hus-
tling proclivities and convincing manners, backed
up by such a high-class specialty, his success seems
to be assured.

The Chicago Insulated Wire company's exhibit

consisted of a display of weatherproof wires and
cables, an attractive feature being a pyramid 12 feet

in height. The company showed line and feeder
wires from the smallest sizes to cables of 500,000
circular mils. It also exhibited some handsome

I , Lesclien-Macoiiiber-Whyte company.
Iflectric Insulating company.

5.', H. B. Camp company.
Akron Insulator & Marble company.

9. John A. Roebling's Sons company.

2. JohnT. McRoy.
6. Walker company.

10. Western Telephone Construction company.
Mississippi Glass company.

Missouri Telephone company.
General Electric company.
Standard Underground Cable company,
Phoenix Carbon Manufacturing company.

."^daEns & Westlake company,
K. McLennan & company.
Creaghead Engineering company.
Jewell Belting company.
New York Belting i.'^ Packing company.

though, and this convention was no exception. Mr.
Searing is now presenting to the trade a new Hart
switch; but it has to be seen to be appreciated, and
the trade will soon hear further relative to it,

A, L. Daniels, representing the H. B. Camp com-
pany of Aultman, Ohio, was pushing the "Camp"
patent system of vitrified clay conduit, and, as is

aptly expressed in the circular that was presented
at the exhibition, "We have no hope of a resur-

rection for our conduit. We know that once prop-
erly buried, it remains there forever." It is said to

be adapted for all underground wires and cables.

The Morrcll Electric Works was represented in

the person of the proprietor, A. W. Morrcll, and
made a striking exhibit. This concern makes a
specialty of winding coils that may be slipped upon
any armature, constructed, of course, for the recep-
tion of rewound coils, Mr. Morrcll is a genial

gentleman, and one evidently thoroughly posted
and experienced in the details of this special busi-

ness.

Of course the popular and genial secretary of the

Jewell Belting company, Chas, E. Newton, turned
up. "Only a floater this time," said Mr. Newton,
but it was noticed tliat the Jewell Belting company's
signs and handsome samples turned up right among
the most prominent exhibits, A. E. Silk and
\V. Ci. V/heeler, the western representative of the

AMERICAN STREET RAILWAY ASSOCIATION.

the exhibition most of the time, and made a display
for his company in connection with that of the
Commercial Electric Supply company. Through
Mr. Crane's extensive acquaintance and popularity
with the general trade, and the prominence of his

well-known house, he was kept busy shaking hands.

It was a matter of regret that Western Manager
F. P. Luther of the American Electric Heating
corporation, could not bring with him samples of
some of his company's latest specialties. Mr.
Luther has only recently taken charge of this cor-
poration's now rapidly growing business through-
out the \yest, with offices at No. 644 Monadnock
Block, Chicago, and the rush of business prevented
his making an exhibit as he was so anxious to do.

John T. McRoy, the well-known and popular
Chicago champion of terra cotta conduit, did most
excellent work in advertising his goods. Mr. Mc-
Roy is an energetic an<I pushing man, and tiie Mc-
Roy terra coUa conduit is coming to the front in

a manner that should make him very much en-
couraged. His exhibit had about it a crowd of in-

terested seekers for knowledge on underground
work, upon which Mr," McRoy is said to be an
expert.

The Kraushaar Lamp & Reflector company,
through its representative, Al. Myndcrs, pre-
sented a most unique display of its specialties, A

reels of magnet wire, William M. Smith, secretary
and treasurer, represented the company and dis-
tributed neat souvenirs in the form of small spools
of fine silk magnet wire.

Popular George D. Rosenthal, the St. Louis agent
for the General Electric company, was everywhere,
and in his kindly and courteous manner, assisted
by his handsome wife, did much to impress visiting
strangers with St. Louis hospitality. Mr. Rosen-
thal is one of the best liked men in the electrical
trade in St. Louis, and any of the strangers who
ran across him during the convention time will be
likely not to forget either St. Louis or the kindness
of its whole-souled representative.

The John A. Roebling's Sons company made
no attempt at an extensive exhibit. Chicago Man-
ager George C. Bailey, however, ran down to spend
a few days during convention time. William G.
Doyle came on from Trenton, N. J., to make a
special exhibit of the Roebling rail bond, which
has been creating such a sensation, Mr, Doyle did
good work for his company, and although the ex-
hibit was of necessity small, it left a strong impres-
sion upon all those hunting for the best bond.

A. W. Paige of the Paige Iron Works, Chicago,
made an exhibit of special work that created con-
siderable interest. Mr. Paige was accompanied by
the engineer of the works, E. S. Nethcrcut The
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exhibit consisted of switches, brakes and crossings
of girders and T-rails, also a very ingenious derail-

ing device to be employed on approaches to bridges
and crossings. The device has a number of im-
portant safety features that make it practically im-
possible to have an accident where it is employed.

As an instance of the keen eye for a business ad-
vantage possessed by the management of the Com-
mercial Electrical Supply company of St. Louis, a
free telephone was located in its booth. This move
gave the Commercial company quite a strategic ad-
vantage, as all of the many users among the street
railway people were, of course, attracted as if by a
magnet to this concern's exhibit. The Commercial
company is recognized as one of the largest com-
panies in its line in the United States, and has
traveling men that cover 26 states.

O. M. Hubbard of the Bradford Belting com-
pany was present, and told some interesting stories
relative to the virtues of Monarch insulating paint.

Mr. Hubbard's little boxes of bottled "quinine" did
no little toward impressing the name of "Monarch"
well into the minds of those present. It was as-
tonishing the number of malarial uatients that

tion to make quick shipments when necessary, be-

sides possessing many advantages in shipping facili-

ties.

Col. Ed. Meier and Russell Walker dispensed the
hospitality, and took care of the exhibit of the
Heine Safety Boiler company. This display con-
sisted of a boiler and model that occupied a promi-
nent position in the corner of exhibition hall. The
Heine Boiler company has met with great success
during the last year or two, and some of the testi-

monials that have been received relative to the
merits of the Heine boiler have been simply remark-
able; so much so that the company has devoted a
large amount of money to advertising these

opinions.

A fine display of electric heaters was made by the

H. W. Johns Manufacturing company, No. 240
Randolph street, Chicago. G. H. MacLennan was
in charge of this display. An illustration on this

page shows the general appearance of this ex-

hibit. The H. W. Johns Manufacturing company
is making quite a stride in this line, and those in-

terested in electric heaters might do well to cor-

respond with his company. It is getting out some

the Shelton rheostat, tor which the company is

the agent. This rheostat is manufactured by T. W.
Shelton of St. Louis, who was on hand to e:".plain

its merits. One point to be noted is that it is

claimed this rheostat can be submerged in water
without any effect whatever, it being therefore most
serviceable for street car work; it can be used on
any motor or dynamo, with any type of controller
manufactured. The Southern Electric Railway
company of St. Louis is offered as reference.

Was the Standard Paint company represented?
Did you ever see a convention without "P. & B."
to the front? And this time it was Western Man-
ager J. C. Shainwald that came to the front. Mr.
Shainwald is one of those salesmen that buyers are
glad to meet, and backed as he is, by specialties so
popular and well known, it was hardly necessary
for him to make a very extensive exhibit. How-
e\er, as is the company's custom on all such occa-
sions, their samples and advertising matter were
generously distributed. It was a matter of regret
that Frank S. De Ronde, who usually attends con-
ventions, could not unite with Mr. Shainwald in

doing the honors, but it is safe to say that "P. & B."

Jewell BeltinK company. New York Belt-

ing & Packing company. Mica Insula-

tion company.
Forest City Electric company. Ohio Brass
company.

H. W. Johns Manufacturing company.

Shultz Belting company.
Hyatt Roller Bearing company.
Heine Boiler company.
Bowers Brothers. Washburn & Moen
Manufacturing company.

Crane company.
AMERICAN STREET RAILWAY ASSOCIATION.

R. D. Nuttall company.
Munson Electric Conduit company,
Westinghouse Electric & Manufacturing
company.

Paitridge Carbon company.

National Carbon company.
Standard Air Brake company.
Central Electric company.
J. G. Brill company.

called upon Mr. Hubbard to learn something of the

nature of his "insulating paint." Mr. Hubbard is

a hustler, and he and Elmer P. Morris made things

lively for the benefit of Monarch insulating paint.-

The J. G. Brill company of Philadelphia made
an elaborate and comprehensive exhibit of its

well-known cars and trucks, and one which came

in for its full share of attention from the delegates.

Besides its exhibits outside and inside the Audi-

torium building, the parlor at the Southern was

filled with a number of very handsome models of

the various styles of trucks built by this company.

President John Brill, with an able staff of assist-

ants was in attendance, and took pains in explain-

ing the many advantages of their line to all in-

terested.

Among the reminders of the St. Louis gathering

that will be taken home and used by the delegates

and visitors, was one in the form of a handsome
black leather card case of the conventional type, dis-

tributed by the Griffin Wheel company. On the

inside of the flap was printed in neat gold letters.

very unobtrusively, the name of the company and

the words Chicago, Detroit, Denver, St. Paul.

This was sufficient to remind street railway men in

the territory covered by the Griffin company that

that concern was making car wheels of every de-

scription, and that by reason of its having four large

foundries at the points mentioned it was in posi-

interesting heating specialties, and evidently pro-

poses to push this branch of its business most
earnestly.

E. H. Abadie, the courteous and hospitable repre-

sentative of the Wagner Electric Manufacturing
company of St. Louis, made many friends by his

liberal dispensation of that hospitality for which St.

Louis is noted far and wide. Mr. Abadie was al-

ways around, looking after not only his friends, but

strangers as well, as was also President Herbert
Wagner of the Wagner company. This concern

made no attempt at an extensive exhibit, but one of

its large transformers was on exhibition in the booth
of the Commercial Electric Supply company, which

is its agent.

Chas. D. Shain. well known as the former dis-

trict manager of the General Electric company, and

now the New York electrical engineer and manu-
facturers' agent, ran out to St. Louis during the

street railway convention. Mr. Shain, as is well

known in business circles, is doing business in the

East for the Siemens & Halske company, the

Weston Instrument company and the Cutter Elec-

tric Manufacturing company of Philadelphia. He
also handles the Sunbeam lamps in the East._ Mr.

Shain was welcomed by many old western friends,

who now so rarely have a chance to see him.

Among the high-class specialties shown in the

Commercial Electric Supply company's display was

was right to the front, for Mr. Shainwald was de-

cidedly ubiquitous. Mrs. Shainwald was along and
enjoyed herself.

Lcschen-Macomber-Whyte company was repre-

sented in the persons of Treasurer F, B. Macomber
and Secretary George S. Whyte. This concern
made a very handsome and attractive exhibit

of Hercules iron and steel wire rope in addition

to a fine line of coiled spring overhead line ma-
terial, electric specialties, cordage, wire rope,

blocks, etc. This company is the sole maker of

patent flattened strand wire rope. Mr. Whyte is a
well-known attendant at electric conventions, and
he and Mr. Macomber were "everywhere," and did
much to advance the interests of their prosperous
enterprise.

The Adams & Westlake company of Chicago was
on hand, and it is said that there are now very few
street railway men who are not familiar with this

concern's new car curtain; also its arc lamp. The
concern's energetic, hustling representative, Will-
iam S. Bartholomew, it seemed, was never absent
from his exhibit a moment during the entire time of
the convention. Mr. Bartholomew makes friends

everywhere he goes, and this characteristic will with-

out doubt revert to the interests of his company.
The exhibit was small, but owing to the novel fea-

tures of the lamp and curtain attracted considerable
attention.

[CofiWnued on fage 3ij,'\
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Tkansmissio.n of electricity from Niagara Falls to

Buffalo will soon be an accomplished fact. The details

of the work that is being done on the pole line and con-

duit between those points are presented in Mr. Dunlap's

interesting article on another page this week. Some of

the difficulties in construction which have been met

in this undertaking are graphically represented.

As ANTicii'ATKn last week in the Western Elec-

trician, the members of the American Street Railway

association did not look with favor upon the proposition

to consolidate with the National Electric Light associa-

tion, and, as will be seen by reference to the report of

the St. Louis convention, the overtures of President

Nicholls were not encouraged. In view of the prevail-

ing feeling in the ranks of the street railway organization,

it is just as well that negotiations were dropped without

wasting further time. Both organizations will probably

feel better for this early decision and will now go ahead,

each performing the work in its own particular line as

heretofore.

The newly-elected president of the American Street

Railway association, Captain McCulloch, is one of

the best-known street railway men in the country and

one of the most highly-respected citizens of St. Louis.

He brings to the office ability, energy, experience and

judgment. The selection was an admirable one, and

this journal extends its congratulations to the organiza-

tion and its worthy executive.

Many changes have been wrought in the ranks of the

street railway men since the American Street Railway

association was formed, and this was shown in a most

striking manner 9t the St. Louis convention. Reference

had been made to the original Boston meeting at which

the association was organized, and Mr. Bean of St.

Joseph, Mich., requested all who had taken part in that

conference to stand. In all that large gathering it was

found that Messrs. Green of St. Louis, Smith of Troy,

H. H. Littell of Buffalo, Rugg-of Pittsburg and Bean of

St. Joseph, Mich., were the only members present who
had participated in the formation of the organisation.

The incident invites reflection and prompts many sug-

gestions. It is merely typical, however, of other and

greater changes in street railway enterprises in the same

time.

Chicago's first elevated railroad, the Alley "L," is

experiencing the same disastrous effects from the com-

petition of surface lines operated by electricity that

marked the history of the Brooklyn elevated. A com-

parison of the average daily traffic in 1896, 1S95 and

1S94 shows a considerable falling off since June, which

is attributed to the more effective competition of the

surface electric lines of the Chicago City Railway com-

pany and the extension of the transfer system. The
most important of the new competing lines is the Clark

street and Wentworth avenue electric road, which af-

fords quick transit to the principal business district

from the region upon which the Alley "L" relies for a

large proportion of its traffic. The Alley "L" has ex-

ceedingly poor terminal facilities, which may account in

part for this condition of affairs.

So INTENSE is the interest manifested in the outcome

of the election throughout the country that the telegraph

and telephone companies have found it necessary to

make special provision for collecting, arranging and dis-

tributing news of the returns on election night. Both

the Postal and Western Union companies have been

overwhelmed with orders for special service in all large

cities, including bulletins, etc. In Chicago, for in-

stance, theaters, hotels, restaurants and clubs, as well

as political headquarters and newspapers, are arrang-

ing for special service. One political organization has

rented the Auditorium Theater in Chicago and arranged

to entertain its members and friends by displaying elec-

tion returns on a canvas stretched across the stage.

Telegraph managers in Chicago and New York say that

special wires have been ordered for many private

houses, and that election return parties will be held on

the night of November 3d, thus enabling those who do

not care to visit public resorts to learn the vote in differ-

ent parts of the country without leaving their homes.

The telephone interests, not to be behind the times,

have determined to give special verbal reports on Tues-

day night to patrons who desire special information.

The particulars of these arrangements are described in

an article on another page.

The St. Louis meeting of the American Street Rail-

way association fully met the expectations of those who
participated in the convention and exhibition. There

was a very large attendance, and the arrangements for

the accommodation and entertainment of visitors were

complete and satisfactory. The exhibition was attract-

ive, instructive and comprehensive, forming an object

lesson in street railway building, equipment, operation

and management. It furnished an excellent illustration

of the principles advocated and the methods discussed

in the meetings of the association. From the viewpoint

of the practical street railway man the St. Louis gather-

ing was an ideal meeting, and in the opinion of manu-

facturers and dealers in supplies the opportunities af-

forded for displaying apparatus, by reason of the loca-

tion of the convention hall in the exposition building

and the facilities at hand for demonstrating special fea-

tures in operation, gave additional importance to the

convention. In providing for the visitors' comfort and

entertainment, St. Louis fully justified all the good

opinions that had been expressed of her hospitality. As

a social event and business gathering, the fifteenth con-

vention of the American Street Railway association was

eminently satisfactory.

Restrictive legislation and damage suits against

street railway corporations, the evils and injustice of both,

and the best means of anticipating and guarding against

attacks upon the rights, privileges and property in-

volved, formed the leading feature of the annual address

of the president of the American Street Railway associ-

ation at the St. Louis convention last week. Mr. Littell

believed that ultimately the American people would

realize the injustice that was being done the street rail-

way corporations by reason of the oppressive legislation

enacted by state and municipal bodies and heavy taxes

imposed. Their sense of fairness, he predicted, would

lead them to make amends just as soon as they could be

brought 1:0 look at the subject in its true light. Disci-

pline among employers was, in his judgment, the only

measure that could ensure a company against damage

suits. Further discussion of this point would have been

interesting, owing to Mr. Littell's Brooklyn experience.

Incidentally the effect of the bicycle upon the street rail-

way business was alluded to. It was regarded as a

temporary evil, a fad; and its effects would not be last-

ing. In time the railway companies might not only

regain what they had lost through this "craze," but they

might eventually be benefited, as it promoted a desire

for quick transit, and with the present methods of trans-

portation the street railway companies bad no need to

fear such competition.

As ANNOUNCED last week, the decision of the Supreme
Court in the Lake Street Elevated railway case effect-

ually disposes of the questions of law involved in the

building of the Union loop for the Chicago elevated

railroads, and has a direct bearing upon the question of

surface road extensions and changes in motive power.

The court says that no good reason has been or can be

"offered for making a distinction in this regard between

elevated and surface roads." Concisely stated, the decis-

ion says that a property owner cannot proceed by injunc-

tion to prevent the construction of a railway along a street

the use of which has been granted by the city for that

purpose. If property is damaged, the owner's remedy is

by a suit at law after the work is completed to procure

payment for his loss by the injury to his property. The
principle is laid down that the city owns the streets in

trust for the public, that it has exclusive control and

supervision of the streets to protect them for public use

and to direct the manner in which they shall be devoted

to that purpose. Attention is directed to the fact that

it has been decided repeatedly that to place a railway in

a street does not subject it to an unlawful use. On the

contrary, a passenger railway in a street promotes its

use by the public. Thousands ride in the street cars

where single individuals only would have used the street

for foot travel or for teams.

Probably the most important'point determined by this

decision is the result of seizing and occupying a street

under an invalid ordinance. In the case against the

Lake Street company it was alleged that the city or-

dinance granting the use of the street was passed with-

out the legal consent of a majority of frontage owners

and was therefore void. The court holds that if the

streets are unlawfully occupied under a void ordinance

or without even the color of an ordinance, it is the duty

of the city or the law officers of the state to proceed

against the intruder. It is a public official duty, not a

private duty, to save the streets for lawful public use.

Under this decision street railway companies, having

once procured' consent from the city, may proceed to

make such changes and extensions of existing systems

as they may deem necessary without fear of interrup-

tion or molestation from individual property owners.

This would apply to the controversy between the Chi-

cago City Railway company and the Indiana avenue

property owners, and several other cases now pending

in this city. As a result of the decision it is not un-

likely that there will be marked increase in electric

railway construction in Chicago^next year.



October 31, 1896 WESTERN ELECTRICIAN. 213

Convention Notes.
[Cond'uucd from pitg-e 211 ]

A convention without J. R. Wiley and the Stand-
ard Underground Cable company, in some shape or
other, wouldhavebeen Yotedbythemajorit}' notasuc-
cess. But this convention was a success, and not only
was Mr. Wiley in attendance, but likewise was F. C.
Cosby, who comes to St. Louis to establish a branch
office under Mr. Wiley for the company. Mr. Wiley
and Mr. Cosby made no attempt at a striking dis-

play, yet offered a complete line of samples that is

illustrated elsewhere. Go where you would, al-

though you might not aKvays see the samples, you
were sure to run across Mr. Wiley or Mr. Cosby.
At the exhibit a cute little souvenir was pre-
sented in the shape of "A Reminder of Ohm's Law,
and the Standard Cable; Two Unchanging Stand-
ards."

As usual the Shultz Belting company came to
the front in handsome style, and its exhibits of belts

attracted much attention, located as it was in a most
prominent part of the hall. The most noticeable
feature of the display was a 72-inch "sable" rawhide
belt. Three duplicates of this belt are now in serv-
ice in the St. Louis & Suburban Railway plant. It

should be mentioned, too, that Shultz belts are driv-
ing all the generators used by the above men-
tioned railway company. Mr. Shultz. Jr., was in
attendance at the display, off and on during the con-
vention, while his father did the honors elsewhere
dispensing St. Lcuis hospitality.

Jas. C. Hobart of the Triumph Electric com-
pany of Cincinnati looked after the interests of his
company during the convention. Mr. Hobart has
been most successful in his management of the
Triumph Electric company, and while in St. Louis
managed to close a good order. Lie stated to a
representative of the Western Electrician that
during last week, and with the usual dull times pre-
ceding an election, he had been fortunate enough
to place as many as half a dozen orders, part in Cin-
cinnati and part in Pittsburg. The Triumph Elec-
tric company's factory in Cincinnati is one of the
most completely equipped in this country.

Electrical Engineer B. J. Arnold reached St. Louis
Monday morning, and his time was fully occupied
after his arrival. Mr. Arnold is well known in St.

Louis, having been for a number of years the Gen-
eral Electric company's agent at that point. He
is a thoroughly energetic and successful business
man, and it is fair to assume that Mr. Arnold's
stay among his old friends was a pleasant one. Out-
side of St. Louis, too. Mr. Arnold has a large circle

of influential friends in the street railway line, and
his very prominent work in this direction and as
consulting engineer for the intramural railway at
the World's Fair, marks him as one of the West's
most successful men.

The Electric Railway Equipment company of
Cincinnati was unable to make its intended ex-
hibit, owing to sickness in the family of S. J. Wick.
The company, however, was worthily represented by
E. P. Morris, New York agent, and by W. R.
Mason of the Mason Electric Equipment company,
Chicago agent. This company is making a spe-
cialty of electric railway supplies, and its manufac-
turing facilities are such that it is enabled to fur-
nish everything used either for the equipment or
maintenance of such roads. The most careful and
exhaustive tests for strength and insulation are
made, and as a result the company is enabled to
guarantee all material.

It is needless to say that W. B. Cleveland turned
up early and stayed late, for the Forest City com-
mutator bars and protected rail bonds are now
used in so many street railways that Mr. Cleveland
proposes to "win" through next year "by a de-
cidedly large majority." Unlike his namesake, he
has not the slightest idea of "retiring," and his

partiality for the "other side" was most strikingly
demonstrated by his exhibition of a large and hand-
somely executed embossed card, showing Mr. Mc-
Kinley's face in gold. The Forest City Electric com-
pany's exhibit was also looked after by its New
York agent, John C. Dolph. Mr. Cleveland re-

turned home the last of the week.

J. v. E. Titus of the Garton-Daniels Electric

company of Keokuk, Iowa, ran in to join the dele-

gates. Mr. Titus is well known as the general
manager of his company, and the Garton-Daniels
lightning arrester, through his energetic efforts, has
become one of the best known safety devices in

both the electric street railway and lighting field.

The company has recently developed a new and
simple lightning arrester that is efficient, and is

presented at a moderate cost. Mr. Titus is a thor-

ough hustler, and together with W. R. Garton..

the inventor of the original Garton lightning ar-

rester, who is now with the Central Electric com-
pany of Chicago, kept the "ball rolling."

Elsewhere is shown the exhibit of mica made by
Bowers Brothers. 121 Lake street. Chicago. This

display was in the charge of E. S. Bowers, who,
through his courtesy and convincing manner, made
many friends for the product of his house. The
picture shows that there were presented solid sheet

mica rings, India mica, amber mica, and solid sheet

mica washers. There was also in this exhibit an
interesting curiosity in the shape of a very large

piece of New Hampshire mica, mined as early as

1S32. In connection with Bowers Brothers' ex-
hibit, Billings & Spencer also made a display of

drop forged copper segments. W. B. Post was in

charge of the Billings & Spencer exhibit.

The Electric Insulating company, a new St. Louis
concern, was decidedly in evidence in the person of

Secretary and Treasurer Louis Honig. This com-
pany made a very interesting exhibit of its high
grade compound, known as Peerless armature com-
pound. This compound can be used anywhere that

insulation is needed, particularly in the winding of

armatures and fields. It is claimed that in the wind-
ing of armatures it is not as expensive as other com-
pounds, as it is said one can use with it a piece of

common cheesecloth instead of fine linen and mica.

In order to introduce these goods to the public.

the Electric Insulating company will express pre-

paid a small amount to anyone in the electrical busi-

ness, feeling as it does the utmost confidence in the

merits of the article.

The Munson electric conduit system was exhibited
in one of the most prominent corners of the hall.

W. F. Roberts and John H. Munson were in con-
stant attendance, and emploj-ed their time showing
the details of the construction of this conduit, which
attracted much attention among many street railway

men. who realized that in certain sections under-
ground electric conduit must eventually be put in.

This concern makes a specialty of the construction
of conduits suitable for suburban and country steam
railroad construction. It is so designed as to be
applicable to an ordinary roadbed. Those interested

in such work may do well to correspond with the

Munson electric conduit system, the Rookery, Chi-
cago, where circulars describing the details may be
had on application.

The Creagheacl Engineering company of Cincin-

nati showed a very complete line of overhead line

material, including the well-known flexible bracket

for high speed suburban and interurban lines.

These brackets were shown in many designs, both
plain and ornamental, and for wood and iron poles;

also a full line of malleable iron cross-arms
and pole fittings. This company also made a very
attractive display of the well-known Manhattan
150-hour arc lamp, showing five burning in series

on the street railway circuit, one burning singly

on the iio-volt direct current circuit and the new
alternating lamp burning on a loo-volt circuit.

The display was in charge of G. R. Scrugham. It

IS said that the company's "long burning" Ken-
tucky souvenir was in great demand.

As is well known. St. Louis is the home of one
of the most complete modern plants in the manu-
facture of carbon specialties in the United States, for

the Phcenix Carbon company, through the energetic

efforts of its superintendent, S. G. Booker, has for

years been at the front in its line. On this occasion,

however, Mr. Booker made no attempt at a dis-

play, but was decidedly in evidence throughout the

entire gathering. It is figured that the Phoenix
Carbon company has now a daily capacity of 5.000

motor brushes, besides its other specialties.

Colonel Booker is one of those all-round business

men that may one day be found in the factory en-

gaged in the manufacture of his goods, and the next

in some far-distant city as one of "the boys" selling

the same. It is said that Col. Booker is simply
irresistible, and the orders he manages to secure

when trade is thought to be "dry," keep his many
competitors both "thinking" and hustling.

The exhibit of the Walker company of Cleveland

was what might be termed a very solid one. In the

photographic view of this company's exhibit, which
is shown elsewhere in this issue, it will be seen

that it exhibited an Soo kilowatt armature, which
had been built for the machines for the Chicago
City Railway company. These machines are to be

rope driven and the armature was one of 15 that

the Chicago City Railway company is to employ.

A Walker trolley was shown full size, in connection

with a trolley wire, also 75, 50, 35 and 25 horse

power motors and controllers. A Peckham truck

was also shown, equipped with two 25 horse power
motors. The exhibit occupied one of the most
prominent positions in the hall, and was in charge

of Western Agent J. Holt Gates and Engineer W. J.

Davidson. It was a matter of regret that H. McL.
Harding was prevented from being in attendance.

One firm in particular that found the street

railway convention interesting was Krotz. Al-

len & Kelly of Springfield, Ohio. This con-

cern is now exploiting the K. A. K. conduit

system. While they did not consider that it was
possible to present a model that would adequately

show the workings of their system, they neverthe-

less managed to distribute throughout the conven-
tion hall and the hotels of St. Louis their unique
little souvenir, consisting of four miniature photo-

graphic views, tied tastefully with a bit of red rib-

bon, showing in a most convincing manner the ap-

pearance and operation of the K. A. K. conduit
system during the last winter's snowstorms in

Springfield, Ohio. The K. A. K. system has stood

som.e very thorough and practical tests, and those

interested in underground conduits in connection

with street and suburban railways will find that a

postage stamp will bring some interesting facts for
their perusal.

Elmer P. Morris, the popular manufacturers'
agent of 36 Dey street. New York, was constantly
in evidence. Mr. Morris has been for so many
years in contact with the electric railway and elec-
tric lighting interests of the United States, that
conventions are more or less of an "old story" to
him. He was one of the busiest men to be found
anywhere. As is now pretty generally known, he
is representing the Electric Railway Equipment
company of Cincinnati, the Simple.x Interior Tele-
phone company of Cincinnati, the Automatic Cir-
cuit Breaker company of Newaygo, Mich., and is

also now hard at work pushing that fine specialty,
Monarch insulating paint. Mr. Morris also handles
an extensive variety of overhead line material, as
well as construction tools. He has recently also
taken the eastern agency for the Nowotny Electric
company of Cincinnati. It is safe to say that Mr.
Morris was one of the most popular of the supply
men present.

Manager Tucker and Thos. G. Grier of the sup-
ply department of the Western Electric company,
Chicago, were in St. Louis during the convention
and spent a great deal of their time at the exhibi-

tion. The Western Electric company made no es-

pecial effort to have a booth, but many of the
company's specialties were incorporated in the

handsome and very comprehensive exhibit of the

Commercial Electrical Supply company of St.

Louis. The supply department of the Western
Electric company is now being pushed as never
before. The energetic and aggressive efforts of

Mr. Tucker are making this department of the com-
pany's immense establishment one of much impor-
tance, and the success which these efforts are
meeting indicates that he is the right man in the

right place. Mr. Grier is a recent addition to the

supply department staff, and his long technical and
lousiness experience with the electrical supply trade
of the West renders his services most valuable.

General Manager M. J. Isaacs of K. McLennan
& Co.. Marquette building, Chicago, was one of the
hardest and most successful workers at the conven-
tion. Mr. Isaacs brought with him one specialty
only, viz., Gale's commutator compound, that al-

ready has a most excellent reputation, and which,
under Mr. Isaacs' management, is being pushed as
never before. The Gale commutator compound is

said to be the only article that will prevent spark-
ing, and will keep the commutator in good condi-
tion and prevent cutting, and that will not gum the
brushes. Mr. Isaacs did good work among the
visitors, especially the street railway engineers.
Those who have not seen the "state warrant" ad-
vertising this commutator compound, would re-
ceive an interesting letter by sending a card to K.
McLennan & Co., Marquette building. Chicago.
Mr. Isaacs means business, and backed by such
energy as his, it is fair to prophesy that this com-
mutator compound will be sold much more largely
than ever before.

The Ohio Brass company of Mansfield. Ohio,
made a very handsome exhibit in a corner of the
hall, which was plainly seen from almost every part
of the building. A large line of this company's
specialties was displayed, arranged on a dark blue
background, which set them off to a decided ad-
vantage. There were exhibited hanger bodies of
almost all designs, specialties of the company's own
manufacture, as well as standard styles. Ten dif-

ferent styles of clamps and ears, a complete line
of materials for suspending figure "8" trolley vdre.
This last mentioned material has been supplied al-

ready to the extent of 152 miles of road. A variety
of strain insulators and bell metal bearings was also
presented, together with adjustable track brush
holders and track brush flexible pole brackets in the
different styles. Secretary C. K. King did the
honors in conjunction with A. L. Wilkinson, special
agent. F. M. Bernardin of Kansas City was at the
convention for a short time, and J. H. McGill of
Chicago was expected but did not come.

Edwin H. Oswald, the well-known and thor-
oughly popular representative of the Benedict &
Burnham Manufacturing company of New York,
was among the first to arrive in the city to attend
the convention. Mr. Oswald is one of the most
experienced travelers in the electric line and it is

hard to find a town of any prominence with the
trade of which Mr. Oswald is not familiar; in

fact it is hard to tell where one will not run across
Mr. Oswald. His company is now manufactur-
ing feeder, trolley and magnet wire; it is also
the exclusive maker of solid one-piece rail bonds.
Mr. Oswald, as might have been expected, was
busy explaining the many merits of this bond,
which has been tried, and proven to be thoroughly
"high grade'* by many of the traction companies
of this country. It is said to be a fact that these bonds
never work loose under the most trying conditions.
They are made in any length to accommodate any
size fishplate, and can be quickly inserted inside
or outside the rail. Mr. Oswald was accompanied
by his wife.

One of the most attractive and interesting ex-
hibits at the convention was that of the Mica In-
sulator company. New York. Chicago and London,
which consisted of a large variety of the variotis
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form of "micanite." The booth, occupying 100

square feet of space, and lighted by an arc lamp,

was handsomely decorated, under the personal su-

pervision of the St. Louis representative, Arthur S.

Partridge. Some of the most prominent forms of

insulation which attracted the attention of railway

managers, electricians and superintendents of motor
equipments, were the following: Commutator seg-

ments and rings for all the standard railway motors
and many of the standard makes of power generators,

micanite plates, field spools, armature slot troughs,

armature disks, washers, tubes, "Micanite" and
"Empire" insulating cloths and papers, etc., etc.

The large W. P. 50 armature, which was insulated

throughout with micanite, fooled a good many; it

being made of wood, and very closely resembled

the genuine. The company was represented by
Henry C. Onick of the Chicago house, who ex-

pounded the values of micanite as an insulator.

The National Carbon company of Cleveland,

Ohio, exhibited samples of the many carbons manu-
factured by it. The line of brushes for motors

and generators, planed to exact dimensions and
nicely mounted on display boards, interested the

^•isiting delegates the most. Many special brushes

•were shown and the brushes with the big carbons

Jor smelting, telephone transmitter carbons, resist-

ance carbons, filter carbons, battery carbons and

carbons for arc lighting, plain, copper-coated and

the Hazeltine carbons made by this company, made
.an exhibit that attracted and interested all visitors.

The National Carbon company was represented by

Hichard O'Connor, well known through his skillful

handling of a great deal of the correspondence of

this immense organization, and M. M. Hayden.
This latter gentleman is one of the old stand-bys,

and his experience in the battery and carbon busi-

ness eminently fits him for his present responsible

position with his company. Mr. Hayden is now
looking after a great deal of his company's specialty

work in carbon, and his department has grown
rapidly under his experienced and skillful manage-
ment.

G. A. Hurd, the ubiquitous representative of the

Crane company of Chicago, turned up at the

'Street railway gathering, and as usual had charge

of one of the most striking exhibits, mechanically

speaking. J. H. Berryman of the Crane company
also ran down from Chicago for a day or so, and

did the honors with Mr. Hurd. The Crane com-
pany has for a year or so been paying special atten-

tion to large high-class, high-pressure steam work
for electric light and street railway power houses.

Mr. Hurd is not only a skillful salesman, but has

also had a thorough mechanical and electrical ex-

perience, which fits him eminently to close large

deals, for which he is fast gaining an enviable

reputation. Mr. Hurd has just closed with the

Akron Street Railway & Illuminating company a

$7,000 or $8,000 deal and was naturally feeling

"good." He was accompanied by Consulting Engi-

neer C. A. Chapman of the Akron Street Railway &
Illuminating company. The exhibit made by
Messrs. Berryman and' Hurd consisted particularly

of what the Crane company claims is the largest

high-pressure steam valve ever built. This valve

has a pipe opening of 24 inches, and is of the watch-

gate pattern, outside screw and yoke, with by-pass

for working steam pressure of 25 pounds per square

inch.

The exhibit of Eugene Munsell & Co., miners and

importers of mica of New York and Chicago, with

agencies in the principal cities, consisted of India

and amber mica in a variety of forfns. Large clear

sheets untrimmed, direct from the mines, mica seg-

ments for all the standard railway motors, mica

washers, carefully selected India and amber mica cut

to size for electrical insulation, rheostat mica, etc.,

etc. The exhibit of drop forge commutator seg-

ments, for which the company is general selling

agent, attracted considerable attention on account

of the excellent quality of drop forgings exhibited.

The blotters which were distributed on the writing

desks in all of the hotels, and at the places of regis-

tration in the convention hall, did effective work,

as they conveyed to the visiting delegates the fact

that the exhibit was one of special interest, and
that the mica was received direct from the mines,

irhe little mica souvenir which was given away was
well received, and no doubt was taken home by a

large number of the visiting delegates. Many were

seen wearing them in their coat lapels. The ex-

hibit was displayed in connection with that of the

Mica Insulator company, and the company was
represented by Henry C. Onick of the Chicago
liouse. The firm's representative in St. Louis is

Arthur S. Partridge, Bank of Commerce building.

Secretary and Treasurcr^J. S. Spccr of the Par-

tridge Carbon company. Sandusky, Ohio, was one

oi the first to appear in .St. Louis, and brought with

liim what was pronounced to be one of the neatest

and most striking exhibits shown at the hall, al-

though he was of necessity confined to but one line

•of goods. The Partridge Carbon company is now
making a specialty of such a variety of motor
Ijrushes, that to anyone not posted the exhibit was
<i surprise. A glance at the illustration presented

•elsewhere will show that Mr. Spccr is something of

an artist, as well as a thorough si)ortsnian and busi-

ness man, due to his taste displayed in producing
such an attractive display out of practically nothing

but a variety of carbon brushes. It was a matter of

regret that Mr. Partridge, of the concern, was unable
to be present, but with a man so energetic and busi-

ness-like as Mr. Speer, and one calculated to make
friends wherever he goes, it is safe to say that the

Partridge Carbon company added many friends to

its already large number. The Partridge company
believes in strictly "good goods," and through the

efforts of its St. Louis agent, Arthur Partridge, it

has made a remarkable number of solid friends, par-

ticularly among the railways of St. Louis. Mr.
Speer received compliments on every hand on the
merits of the Partridge self-lubricating motor brush.

For a telephone company to go to the expense
and trouble of exhibiting its goods at a street rail-

way convention is decidedly indicative of that push
and enterprise so characteristic of the management
of the Western Telephone Construction company
of No. 254 South Clinton street, Chicago. It is

safe to say that no better representative could have
been chosen to keep the company's interests to the

front than Charles B. Piatt, who never left his

exhibit while there was the slighest chance of an in-

quiry. Mr. Piatt is a man calculated to make
friends for his company and the display he managed
to make of the few pieces of apparatus hurriedly
forwarded him, was decidedly a good one, and
attracted more than usual attention. A view of this

very neat booth is presented elsewhere. Mr. Piatt

left no stone unturned, and it is safe to say that

there was not a street railway man at the conven-
tion who does not now appreciate the useful and
novel features, as well as the high-class workman-
ship of the goods put out by the Western Telephone
Construction company. The exhibit consisted of a

new type 100 drop switchboard and also the new
type of power generator, with flexible shaft, also

several different types of e-xchange telephones.

The main points brought out at this display were
the novel features and superior material and work-
manship employed in the construction of this com-
pany's apparatus.

The exhibit of the Westinghouse Electric &
Manufacturing company was in a very central loca-

tion; in fact in the middle of the hall, where this

company had a display of motors, switchboard ap-

paratus and literature describing the features shown.
Among the motors the No. 12 A and 38 B mounted
on Peckham trucks and on a Brill company snow
sweeper, attracted general Mtention of those rail-

way men who were not familiar with their con-

struction and mechanical design. The particular

novelty, however, of the Westinghouse exhibit, and
from an electrical point of view, the most interest-

ing part, it might be said, of the entire exhibition,

was the display of switches and circuit breakers.

These appliances are of recent design and embody
some very novel features of improvement, which
strongly appealed to the practical men who man-
age the power house, and who are engaged in the

operation and attendance of the generators and
switchboards. The chief characteristics of the

switches, which were especially commented upon,
were their enormous carrying capacity, ease of

operation as compared with older types. The com-
pany manufactures these appliances up to 3,000

amperes capacity. The circuit breakers are of

equally easy operation. They have copper carbon
shunts, preventing all possibility of burning at main
contact points; it has a releasing device without

the use of the solenoid. Means of adjustment are

sliding weights over scale arm. These instruments

were shown on a two-panel switchboard, one being

a 2,000 ampere generator panel and the other a 1,200

feeder panel. In addition to these instruments the

exhibit also contained samples of the well-known
Wurts non-arcing lightning arresters, tank ar-

resters, as well as pyramidal arrester for high poten-

tial transmission circuits. The coinpany was repre-

sented by G. H. Lewars, Albert Schmid. W. F.

Zimmerman. C. E. Bragg. A. J. Wurts, H. P.

Davis, A. Hartwell. J. A. Rutherford, C. E. Skin-

ner, T. A. Cleland, H. C. Ebert, M. Coster, W. R.

Brown. A. F. Gordon, N. W. Storer and E. H.
Heinrichs.

Central Electric company of Chicago was well

represented. W. R. Garton was in charge, assisted

by C. B. White, C. W. Cobb and E. F. De Witt.

C. E. Sharp and M. McNeil of the Southern Elec-

tric Supply company, the St. Louis branch, were
also on hand. In the display the company ex-

hibited the Billings & Spencer products, colophite

insulation and drop forged commutator bars, a full

line of mica products, including segments and com-
mutator rings, cut and uncut sheet. Changeable
electric headlights, illustrating the advantages over

stationary headlights, were shown, together with

means by which the light circuit of the car and
headlights is controlled without additional switches.

Central Electric overhead material for No. 8 and all

sizes of round trolley were exhibited. The new
Central Electric 500-volt waterproof lamp socket,

which is a radical departure, was another feature.

The Bound Brook Graphite Lubricating company's
full line of trolley bushings, bearings and collars,

which are carried in stock at Chicago and St. Louis,

was displayed, and interior conduit, both iron and
brass armored, manufactured by the Interior Con-
duit & Insulation company. New York, for which
the Central Electric company is western agent. A
complete line of Okonite wires and cables and Candec

weatherproof wires, was another feature. Garton
lightning arresters were connected in circuit, illus-

trating fully the well-known merits of this device.

The handsome board of Partridge carbon
brushes brought to the mind of the railway man-
ager the fact of the Central Electric company's
ability to furnish satisfactory materials. Hill

switches were in evidence. The company's space
was brilliantly illuminated by Sawyer-Man lamps of

all designs, colors and shapes. These lamps can be
shipped from stock. The Hart 500-volt railway
switch was shown in operation most successfully.

Nelsoncrossoversandsection insulators were promi-
nent specialties. E. F. DeWitt proved a valuable as-

sistant to the corps of the Central Electric company.
The company's booth was handsomely decorated
with bunting of national colors, and Billings &
Spencer link ball strains, coupled with frog attach-
ments and turn-buckles, added to the pleasing ap-
pearance.

To go into details of the remarkably handsome
and striking exhibit of the Commercial Electric
Supply company, 1007-9 Market street, St. Louis,
would not be possible, in view of the comprehen-
sive and varied exhibit that was made. It was
plainly evident that the Commercial company pro-
posed to eclipse all competitors, and the accom-
panying view of this concern's exhibit will show
clearly how prominent the exhibit was made.
Strung throughout with rows of incandescent lamps
and gracefully arranged bunting, a color effect was
secured that it is impossible to reproduce in a
photograph. It may be truthfully said that the
Commercial Electric company's exhibit had to be
seen to be appreciated. President Joseph Franklin,
Jr., and his "right-hand man," Paul D. Cable, so
well and favorably known in St. Louis and through-
out the West, were continually in evidence. The
company's popular salesmen, James B. O'Brien
and V. E. Raggio, also Fred Churchill and R. B.
Brown, were constantly on hand. Taken all in all

the Commercial Electric Supply company, in the
opinion of its friends, simply outdid itself, and
many were the complimentary remarks made by the
street railway men and others relative to the hus-
tling, energeticm and business-like spirit that per-
^ades this new and successful St. Louis enterprise.

This firm, although only in existence a few years,
has taken a prominent position in the supply busi-
ness of the West, and it now. occupies one of the
finest electrical supply house buildings in the west-
ern country, containing a floor space of more than
14,000 square feet. It has made an entire innova-
tion in the arrangement of its building, as hereto-
fore carried on by other supply houses in the coun-
try, and in this way using the entire first floor as a
showroom—having it fitted up with showcases, in

which are exhibited electrical supplies of all sorts
and descriptions. In these showcases can be found
samples of the latest improvements in street railway,
lighting, telephone and telegraph goods. It is said
to carry the largest stock of goods west of the
Mississippi river, and, as one prominent street rail-

way man of St. Louis was heard to remark one
day, "If the Commercial Electric Supply company-
did not have the goods you wanted to-day. it would
be sure to have them in stock to-morrow."

The Missouri Telephone Manufacturing com-
pany of St. Louis had one of the neatest exhibits of
telephones ever displayed by any telephone manu-
facturer at a convention or exposition in the last

year or two. in the Llnited States. A picture of its

exhibit shows the plan followed. This company is

manufacturing a very high-class line of telephones
and switchboards. Its lightning arrester is a very
neat and simple arrangement for protecting switch-
boards, and it claims that it will positively protect
against lightning and high tension currents. The
company makes 13 different styles of telephones.
Most of them are equipped with the '"Kusel"
transmitter, which has made a big success for the
company. One of the neatest things exhibited was
the telephone for street railway car service. It is

a ver}' simple arrangement. The size of the tele-

phone is about 10 square inches. The complete
apparatus is mounted in a walnut case box; there
are two brass hooks at the top of the bo.x, and when-
ever communication is wished from a moving car,

the car is stopped opposite a post, which has a
little plug-hole on the pole from the main telephone
line, connecting with headquarters. This little

telephone apparatus is hung up on two screws on
the hooks of brass. There is a roll of flexible

wire cord coming out of the top of the telephone
bo.x. which unwinds by the aid of a little ratchet-

wheel. By the aid of this the motorman or con-
ductor can step off of a moving car to the post
and by inserting this plug in the plug socket on the
post the car can communicate with headquarters.
This company had a great many callers during the
convention of the electric street railway men.
The company is composed of energetic men, who
have pushed the business to success in the last year
and a half. I. J. Kusel is secretary and treasurer
of the company and in his travels in the interest of

his company has made friends all over the United
States. The factory is in charge of E. L. French.
His numerous inventions in the telephonic line

have been illustrated from time to time in the
Western Electrician. This company makes its

own woodwork, receivers, induction coils; has its

own brass foundry, and makes its own castings;
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does its own nickel plating; and has one of the neat-
est factories and the latest equipped machinery that
money can buy.

The General Electric company made, as befitted

its position in the electrical railway field, what was,
from the electrical point of view, perhaps the most
comprehensive exhibit of apparatus in the audi-
torium. It included almost every device used on
electric railroads, with the exception of the gen-
erators. The most prominent feature was one of
the motor trucks which is to be operated on the
Brooklyn bridge structure at New York. This
truck is of McGuire manufacture, and carries two
"G E 50" motors—a special motor designed to
meet the peculiar conditions of the bridge service.

.One of the controllers used to operate this bridge
car equipment was also shown. To the right of
this equipment was a Peckham truck with complete
electrical equipment of two "G E 1000" motors,
and electric brakes, controlled by a B-3 series

parallel controller. This was shown in operation
and was the center of attraction for many electric

railwa}^ men interested in the operation of the elec-

"™SSH;

•METROPOLITAN PNEUMATIC OIL FILTER.—READY FOR USE.

trie brake and the "G E looo's." Favorable com-
ment was made on the positive action of this brake,

and the startling suddenness with which the motion
of the wheels was brought to a stop. Directly op-
posite this equipment, on the other side of the space,

was a Diamond trailer car truck, fitted with an elec-

tric brake, for use with trailer cars. The center

of the space was occupied by one of the Nantasket
Beach air compressor equipments—motor, pump,
tank and automatic switch. To this was fitted one
of the chime whistles used on that road, and the

shrill musical note served as a means of attract-

ing large crowds to the space of the General Electric

company. This equipment was described in a re-

cent issue of this journal. A handsome switch-

board of the well-known panel type, made up of

generator and feeder panels, with full equipment
of standard instruments, w-as set up at the rear of the

space. One of the panels was a station panel, carry-

ing a type G recording wattmeter measuring and
recording the total watt output of the station. The
motor department was represented by handsomely
finished examples of the "G E 800," "G E 1000,"

"G E 1200" and "2000" types of motors. An un-

finished "G E 800" armature was used to bring home
to the delegates the method of manufacture em-
ployed in turning out the General Electric railway

motor armatures. Two four-faced pyramid stands

carried samples of the switches, cut-outs, and nickel-

plated overhead line supplies, while on a-table were
shown the latest styles of frogs, turnbuckles, strain

insulators and other improved devices of the Gen-
eral Electric overhead railway equipment. Two
styles of trolley, the United States standard trolley.

and the other, known as the U. S. S. trolley, for low
bridge work, were shown, and the method of shipping
commutators for motor armatures was exemplified

by three full sets of commutator segments, bound
solid for shipment from the works, devised to sim-

plify the task of repairing injured motor armatures.

The work of the General Electric company in the

steam railroad field was emphasized by a large

photograph of the 96-ton locomotive, coupled with
a Royal Blue express train on the Baltimore &
Ohio railroad, and by a sample length of the over-

head conduit with the contact shoe used for the

operation of the locomotive. A length of the third

rail over which regular trains are now being
operated between East Weymouth and Nantasket
Junction, on the main line of the Old Colony divi-

sion of the New York. New Haven & Hartford
railroad, served to illustrate another electrical sys-

tem for steam railroad work. The magnetic blow-
out principle applied to General Electric controllers,

circuit breakers, lightning arresters, etc., was ex-
plained by two arc-making devices exactly similar

in construction so far as the breaking mechanisms
went. One only was fitted with the blow-out de-

vice. Movement of a handle broke the circuit in

each alternately. In that fitted with the blow-out

the arc was immediately extinguished; from the
other the bright green flame of burning copper was
startling in its volume and intensity. The object
lesson was not overlooked by the delegates. The
space was illuminated by a large script sign, and by
the well-known "G. E." monogram in vari-colored
miniature incandescents. Around the space, and
under the gallery, was a series of 10 Thomson arc
lamps for use on railway circuits. The new ap-
paratus shown outside of the brake comprised the
"M" automatic circuit breaker for car and other
work, a modified form of the "K" automatic cir-

cuit breaker for station and work of that character,
railway and arc lightning arresters and other minor
devices. A full supply of the literature of the com-
pany, covering railway matters, was spread upon the
table around a handsome bust of Thomas A. Edison,
and the company issued for the occasion a beauti-
fully printed guide-book of St. Louis, containing
illustrations of almost every point of interest in

that city, and especially of the fine stations equipped
with its apparatus. To its special friends the Gen-
eral Electric company presented a photograph in

bas-relief of the "'G E 1000" motor. The head-
quarters of the company were located in the main
parlor of the Southern hotel. This parlor was cour-
teously tendered to the association by the com-
pany for the reception on Tuesday evening. The
parlor was handsomely decorated with ferns, and a

delegation from the company was always present to
receive the visiting delegates. One of the small
parlors adjoining was pressed into service for the
serving of refreshments to visitors. One of the
features of the convention was the informal recep-
tion held by the ladies every evening in the smaller
parlor of the headquarters. Here, at about 10
o'clock at night, were gathered everybody of promi-
nence in the street railway field present in St. Louis,
together with their wives; and for almost four hours
the feast of reason and flow of soul ran evenly on
its course. Mr. Clark is to be congratulated upon
the success which met his efforts to uphold the
reputation of the General Electric company in every
particular at this convention. The interests of the
General Electric company were taken care of by
the following named gentlemen: William J. Clark.
B. E. Sunny. F. M. Kimball, T. Beran. Ralph Beach,
C. C. Pierce, H. J. Crowley, F. H. Strieby. F. M.
Boyer, Theo. P. Bailey, G. K. Wheeler. H. C. Wirt,
L. H. Parker, E. M. Hulett. George D. Rosenthal.
W. B. Potter and John McGhie.

Metropolitan Pneumatic Oil Filter.

In most oil filters heretofore e.vploited an attempt

has been made to cleanse the oil by a process of perco-

lation, depending upon gravity, through a spongy ma-

terial, such as felt, waste or the like, and then by pass-

ing the oil through or over water, in the belief that the

differences in specific gravity will cause the oil to rise

and the grit, small particles of metal and other foreign

substances, which are heavier than water, to fall below

the oil and be deposited in the water.

The object to be attained in filtering lubricating oil

is to remove the microscopic particles of metal, grit

and the like, so that the oil may be restored to its origi-

•nal condition, with unimpaired lubricating properties,

and be used again for the purpose of lubrication.

Large foreign objects, such as nails, screws, turnings,

shavings, etc., may be removed by the use of an ordinary

sieve. It is not the larger foreign bodies that are trouble-

some or which render lubricating oil valueless after hav-

ing been once used for lubrication, but it is the small

imperceptible substances that will work into the boxes of

journals of a bearing and act as so many cutting tools,

producing friction and causing the bearings to run hot.

That these small particles cannot be removed by

passing the oil containing them in any manner through

or over 'water, may be readily understood by a slight

knowledge of well-known physical laws.

Oil is lighter than water, and it has very little affinity

for water and will rise and float on water when they are

contained together in the same vessel. Iron and all

other metals have a greater specific gravity than either

water or oil, and will of themselves sink to the bottom of

a vessel containing these liquids. A spike, nail or

screw, for instance, will immediately fall to the bottom,

but a cambric needle, which has the same specific grav-

ity as the spike, nail or screw, will after first being placed

in oil float on the surface of the water like a cork This

may be explained by the fact that the adhesive affinity

between the needle and the oil is so great that a suffi-

cient quantity of oil adheres to the-needle, which effects to

so increase the bulk of the oil and needle jointly as to de-

crease the specific gravity when considered together and

causing the needle to float. The quantity of oil that will

adhere to the spike, nail or screw is not of sufficient

relative bulk to materially affect the specific gravity, and,

therefore the spike, nail or screw will sink while the

needle will float and be carried through the water and

remain with the oil by the superior adhesive attraction

between the oil and needle. The smaller the particles of

metal are themore pronounced the effect which has oeen

described, until it is found to be impossible to separate

them from the oil unless the oil has been made to pass

by pressure through a porous material of a nature that

will admit of the passage of liquids, but in which the pores

are so close as to prevent the passage of any solid parti-

cles. This is the method of filtration used in all germ-

proof filters. In the oil filter it is equally or even more
successfully applied.

It will be found that oil that has been once used for

lubricating purposes contains innumerable small parti-

cles of metal worn from the bearings, which are sus-

pended therein. Passing the oil through any filtering

medium which does not break up the drops, which by

natural cohesion surround the small particles of metal

or grit, as before stated, will not serve to remove them, for

they will be held enclosed within the oil during its pas-

sage through water or while trickling through a coarse

sponge medium.

It requires some considerable pressure to force the oil

through a porous diaphragm which is permeable only

when the drops are broken 'Up, the pores of the dia-

phragm being not sufficiently large to allow the smallest

particles of solid matter to pass.

In the filter illustrated a diaphragm of a structurally

continuous form is employed. Ordinary blotting paper is

found to answer the purpose admirably, while it can be

had at a minimum cost. A single disk about six inches

in diameter is used; the oil is forced by pressure through

the paper. After the filtering operation has been con-

tinued for some time the surface of the blotting paper,

when examined under a magnifying glass or microscope,

displays myriads of finely divided particles of metal,

grit, etc., which have been removed from the oil.

The efficacy of the filter does not require argument;

its practicability and operation are self-evident.

The manufacturer guarantees to remove every trace

of foreign and objectionable matter from lubricating il

and to improve new oil by filtering it through this re-

markable device.

The filter is so neat in operation that it might be used

and cleaned in a drawing-room without soiling any-

thing.

One disk of blotting paper will filter about one-half

barrel of ordinary dynamo oil. All that is necessary to

METROPOLITAN PNEUMATIC OIL FILTER.—SHOWING PARTS.

c'ean it is to put in a new disk of blotting paper, which
is about six inches in diameter and which may be done
neatly in five minutes. The filter is manufactured and
controlled by the Metropolitan Electric company of

Chicago.

"Advance Information."

[From the Pacific Electrician.']

The Electrical Reviexu says "An electric road will be
built from San Francisco to San Jose." Our contem-
porary places no time limit on the enterprise, and in
that it is wise. The road is coming some time; at least,

we hope so.

Edison's Electric Illuminating company of New York
earned for September 5163.993. an increase of S15.6SS.
and net $7^.592, an increase of 58,505. From January
1st gross earnings were fti, 581,806, an increase of $147,-
585, and net S747.775. an increase of $80,410.
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Delegates and Visitors.

A large number of member-companies were repre-

sented, as will be seen by the appended lists of the

official stenographer:

Akron, O.—W. D. Cbapman, general manager, and C. A. Chap-
man. Akron Street Railwaj' company.

Atlanta. Ga.—E. Woodruff, vice-president and general mana-
ger, and Thomas Elliott, Atlanta Consolidated Street
Railway compan.v.

Augusta. Ga.—D. B. Dyer, president, and E. J. McCarty. gen-
eral manager. Augusta Railway company.

Baltimore, Jld.—J. T. Hay ward, general manager; S. B.

Thompson, master mechanic, City & Suburban Rail-
way company.

T. E. Tobe, master mechanic, Baltimore City Passenger
Railway company.

Bay City. Jlich.—W. B. Jlorrison, assistant general manager,
and A. S. Ashe, superintendent. Bay Cities Consolidated
Railway company.

Boston, Mass.—C. S. Sargeant, general manager, and J. E.
Rugg, general superintendent. West End Street Railway
company.

Bridgeport. Conn.—Andrew Radel, president, Bridgeport Trac-
tion company.

Brockton, Mass.—Charles S. Clark, director, and A. A, Glasur,
clerk, Brockton Street Railway company.

Brooklyn. N. Y.—John L. Beins, superintendent Brooklyn
City & Newtown Railroad company.

C. L. Rossiter, president, and J. A. McCormaek. general
superintendent, Brooklyn Heights Railroad company.

Buffalo, X. Y.—H. H. Littell. vice-president; Robert E. Fryer,
director, and Robert Dunning, electrical engineer, Buf-
falo Railway company.
Burt Van Horn, general manager, Buffalo A. Niagara

Falls Electric Railway company.
Camden. N. J.—J. Willard Morgan, president; Thomas P. Car-

ley, secretary; J. Naramore, superintendent, and Henry
J.' Wesh, director, Camden, Gloucester A Woodbury
Railway company.
William S. Scull, president, and W. E. Harrington,

general manager, Camden Horse Railway company.
Chicago, 111.—H. Jl. Sloan, general manager, Calumet Electric

Street Railway company.
F. R. Greene, secretary; T. C. Peninston. treasurer;

M. K. Bowen, suj^erintendent: G. W. Knox, electrical
engineer; J. E , Moore, master mechanic; G. \V. Price,
A. C. Keidelbarg, track foreman; Robert Stewart, R. L.
Garth and D. Hooton. Chicago City Railway company.

J. B. AVesley. secretary and treasurer. West Chicago
Street Railway company.

Cincinnati, O.—H. P. Bradford, general manager, and B, J.

Arnold, consulting engineer, Cincinnati Inclined Plane
Railway company.

B. L. Kily, electrical engineer, Patrick Low. master
mechanic, and John Harris, superintendent, Cincinnati
Street Railway company.

Cleveland, O.—M. S. Robison. director, Cleveland Street Rail-
way company.

Columbus. O.—W. F. Kelly, general manager, Columbus Street
Railway company.

Council Bluffs, Iowa—X. W. Weils, president, and W. S.

Dumwick. general superintendent, Omaha & Coaneil
Bluff's Railway A Bridge company.

Dallas, Texas.—W. H. Sinclair, Dallas Street Railway company.
ijavenport, Iowa.—James F. Lardner, secretary and treasurer

Tri-City Railway company.
Derby, Conn.—W. B. Potter, engineer, Derby Street Railway

company.
Des Moines. Iowa.—George B. Hippee, general manager, J. S.

Goodell and W. G. Owings, Des Moines City Railway
company.

Detroit, Mich.-Thomas Farmer, mechanical engineer, and
Charles RomeUns, Detroit Citizens' Street Railway com-
pany.

Evansville, Ind.—R. L. Stockton, electrician, Evansville Street
Railway company.

Fall River, Mass.—Robert S. Goff, president and general man-
ager. Globe Street Railway company.

Findlay. O.—C. D. Kinney, treasurer; Jacob Strader, secre-
tary; J. A. Pope, vice-president, and Charles Smith,
superintendent Findlay Street Railway company.

Galveston, Texas.—Paul P. Young, general manager, Gaiyeston
City Railway company.

Gerardvlile. Pa.— U. W. Ash, Schuylkill Traction company.
Hamilton, Ont.—J. B. Griffith, manager, Hamilton Street Rail-

way company.
Harrisburg. Pa.— F. B. Musser, superintendent, Harrisburg

Traction company.
Hartford. Conn.— E. S. Goodrich, president. William Grauten,

general manager. Hartford Street Railway company.
Hazleton, Pa.— H. Marlile, general manager, and G. W. L'homp-

son, superintendent. Lehigh Traction company.
Houston, Texas,—A. H. Hayward, Houston City Railway com-

pany.
Johnstown, Pa.—H. C. Evans, Johnstown Passenger Railway

comitany.
Kansas City, Mo.—C. F. Holmes, manager; Jlartin H. Holmes,

vice-president: A. E. Siebert, master mechanic, Metro-
politan Street Railway company.

Lawrence. Mass.—W. P.Clark. Lowell, Lawrence & Haver-
hill Street Railway compan.y.

Lexington. Ky.—G. H. Sioll, president, and R. T, Gunn, super-
intendent. Belt Electric Line company.

Lock Haven. Pa.—John A. Seely and H. H. Harrison, Lo:k,
Haven Electric Railway company.

London. Ont.—C. E. A. Carr, general manager and treasurer,
London Street Railway company.

Long Island City, X. Y.—George Chambers, general manager,
Steinway Railway company.

Louisville. Ky.—J. O. Maddox, superintendent, T. J. Minary
and W. T. Cook, Louisville Railway company.

Lynn, Mass.—Col. J, N. Cunningham, Lynn A. Boston Rail-
road company.

Memphis, Tenn.— F. G. Jones and Frank Smith, Citizens'
Street Railway conijiany.

Merlden, Conn.—N. H. Heft, presl'ent. and William J. Stark,
Merlden Street Railway company.

Milwaulcee, Wis.—C. D. Wyman, general manager, Milwaukee
Street Railway eom)jany.

Minneapolis, Minn.—C. 0. Goodrich, vice-president, Twin
City Kapld Transit company. Minneapolis division.

Mobile, Ala.—J. F. McAvlnery. electrician, Mobile Street Rail-
way company.

Nashville. Tenn.— E. G. Connettc. George Swint and H. C.
Burrough. Nashville Street Railway company.

Newark, X. J.—Andrew Radel, .superintendent, Newark &
South Orange Horse Railroad com|iany.

New Hedford. .Mass.— E, I'.;, Potter, general manager, and
Charles F. SJiaw, treasurer, L'nlon Street Railway com-
panv-

New Brunswick. N. J.—Andrew Radel, director, Brunswick
Traction com.)any.

Newbiirvport. Mass.—Charles Odell. president, James F.

•Shaw. dirt;cior, and II. Fisher Eldridge, Haverhill A
AmeHbury Street Railway company.
James K. Sliaw. director, and H, Fisher Kldridge, di-

rector, Ncwburyport a AmeHbury Uorsc Rallroafl com-
pany.

New Haven, Conn.—G. A, \V. DDdge, general manager, New
Haven Street Hallway company.

New Orleans, La,— Frank It. Ford, engineer, and Ralph L,
Criimj*. anslHiant engineer, Canal A (.'lalborne Rail-
road company.

New York. N. Y,~E, T, Landon, wecretary. Dry Rock, lOast

Broadway A Battery Railroad company.
H. M. LIttcII. vlcc-preHident. and 'Ihoma'* Mlllen, gcn-

cnil moHter mechanic. .Meirojiolitan Street iiallway com-
pany. <
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Norwich, Conn.-—William S. Silver, director, Norwich Street
Railway company.

Omaha, Neb.— W. A. "Smith, general manager, and P. A.
Tucker, superintendent, Omaha Street Railway com-
pany.

Philadelphia. Pa.— A. Langstaff Johnston, consulting engi-
neer, Nestonville, Mantua A Fairmount Passenger
Railroad company.

Philadelphia. Pa.—J. A. Brill. Manayunk A Roxborough In-
clined Plane Railway company.

Pittsburg, Pa.—J. M. Tate. Jr., general manager, Federal
Street A Pleasant Valley Passenger Railway company.
Henry Hubbard, mechanical enKineerand general sup-

erintendent, and E. L. Rodes, Pittsburg, Allegheny A
Manchester Traction company.
Jobn Murphy, superintendent Second Avenue Pass-

enger Railway company.
Portland, Me.—W. R. Wood, president, W. A. Wheeler, direc-

tor, E. A. Newman, general manager, and Frank M.
Blaisdell, civil engineer. Portland Railway company.

Quincy. 111.—E. H. Stone, Jr., secretary, and J. F. Mare, night
foreman, Quincy Horse Railway A Carrying company.

Racine. Wis.—T. E. Myers, representing general manager.
Belle City Street Railway compan.v.

Reading. Pa.—M. C. Autenbach, treasurer, and S. E. Rigg,
superintendent. Reading Traction company.

Rochester. N. Y.—F. O. Rusting and J. H. Stedman, Rochester
Railway company.

Rockland. Me—John F. Hill, president, O. O. Gray, vice-
president, and Thomas Ha\vkin, superintendent, Rock-
land. Thomastown A Camden Street Railway company.

Salt Lake City, Utah.—W. P. Read, superintendent. Salt Lake
City Raili'oad company.

Springfield, 111.—C- K. Minary, manager, Springfield Consoli-
dated Railway company.

Sprinsfieid, Ohio.—S. L. Nelson, general manager, Springfield
Railway company.

Springfield, Mass —William S. Loomis, president Springfield
Railway company.

St. Joseph. Mich.—W. Worth Bean, president, St. Joseph and
Benton Harbor Electric Railway A Light company.

St. Louis. Mo.—D. G. Hamilton, president; Robert McCulloch,
yice-|)resident and general manager; C. N. Duffy, secre-
tary and treasurer: and Richard McCuUoch, electrical
engineer and consutling engineer, Cass Avenue and Fair
Grounds Railway company.

J. S. Walsh, D. G. Hamilton, president; Robert Mc-
Culloch, vice-president and general manager; C. N.
Duffy, secretary and treasurer; Richard McCulloch, con-
sulting engineer and electrical engineer. Citizens Rail-
way company.
Edwards Whitaker, president. George W, Baumhoff.

superintendent, and James Adkins, treasurer, Lindell
Railway company.

P. C. Maffitt. president, Missouri Railway company.
John Mahony, vice-president and general manager,

and Charles Green, president. People's Railway com-
pany.
Joe S. Minary, manager, and John C. Allen, superin-

tendent. Southern Electric Railroad company.
R. Lehmann, secretaryand treasurer, St. Louis A Sub-

urban railroad.
D. G. Hamilton, president ; Christian Peper, vice-presi-

dent: R. B. Jennings, secretary and treasurer; Robert
McCulloch, general manager: Richard McCulloch, con-
sulting engineer and electrical engineer, St. Louis
Railroad company.
John ScuUin. president; Harry SculUn, vice-president

and general manager; Thomas W. Murphy, general sup-
erintendent; Charles 11. Pierson, master mechanic, and
John P. Gilbert, Union Depot Railroad company.

St. Paul, Minn.—C. G. Goodrich, vice-president, Twin City
Rapid Transit company. St. Paul division.

Syracuse. X. Y.—Matthew Murphy, auditor, Syracuse Street
Railroad company.

Taunton, Mass.—George F. Siebel, superintendent, Taunton
Street Railroad company.

Toledo, Ohio.— .A.lbion E. Lang, president; E. J. Buchtel,
superintendent power plant, and C. X'. Hart, superintend-
ent construction. Toleio Traction compan5^

Trenton, N. J.—Charles Y. Flanders and R. H. Beach, Trenton
Passenger Railway company (consolidated).

Troy, N. Y.—C. H. Smith, superintendent, and J, H. Jones,
Troy City Railway company.

Washington, D. C.—James B. Adams, secretary and treasurer,
Columbia Railway company.

Wheeling. W. A'a.—Michael Loftus, superintendent. Wheeling
Railway company.

Wilkesbarre. Pa.—J. C. Friexill, Wilkesbarre A Wyoming
Valley Traction company.

Williamsport, Pa.—Earnest H. Davis, general manager, J. W.
Cochran, assistant manager, Williamsport Passenger
Railway company.

Youngs town, Ohio.—A. A. Anderson, general manager^
Mahoning Valley Electric Railway company.

Among the manufacturers, supply men and other inter-

ested visitors were the following:

Abadie, E. H. H., Wagner Electric Manufacturing
company St. Louis

Ackerman, P. C, American Electric Worlis New York
Adkins. Ben C. water commissioner St. Louis
Adreea, E. L., Jr., Sargent company Chicago
Aitken, J. Winfred, Carbondaie Traction company

Carbondaie. Pa.
Alexander, E., American Car company St. Louis
Allen, J. B,, The Edward P. All is company Milwaukee
Allen, Fred E
Allen, W» B., Brownell Car comjiany St. Louis
Allison, Giles I.. St. Louis Register company St. Louis
Alvord, B. C. SchuUx Belting company St. Louis
Alvord, Harry J., Schultz Belting company St. Louis
Anthony, Willis H., New Haven Car Register com-

pany New Haven, Conn.
Ash burner. Thomas, Babcock A Wilcox company
Atkinson, J. M., J. M. Atkinson A Co Chicago
Atkinson, F. W., J. M. Atkinson A Co St Louis
Atturbury, Allen W.. Detroit Steel A Spring company
Auberg, J. H., St. Louis Globe-Democrat

Baier, F. A. , Brownell Car com]iany
Bailey, George C. John A. Roebllng's Sons Chicago
Bailey, Theodore P., General Electric company Chicago
Baker, Walter II.. Xational Lead company
Barr, B. M.. Walker company Cleveland
Barrett. C. ]•: , Hale A Kllburn Alanufacturing company
Bartholomew. W. S.. Adams A Westlake company
Baus. 11. L.. Missouri Malleable Iron company
Beach, R. H.. General lOlectrIc company
Beadle, Edward New York
Bellamy, Robert J., Bellamy, Vestlette Manufactur-

ing company
Benesch, A. B., I. Haas Publishing A Engraving company.
Benjamin. John B.. Crane comjiany Chicago
liennett, George, Sfrt'H Ruilivaii Jniiniiil Chicago
Bennett, John B., HtriHt J,'(iiliri(ij Journal Chicago
Bernard in, F. M.. Bowers company
IJenzel, Arthur, National Lead coinpany St. Louis
Bieclow. II. T,. Hale A Kllburn Manufacturing company.
Blatterman. J. B., Murphy \'arnlsh comiiany
jllcwltt. Scott II., MlKsnurl (;ar A Foundry company
Blake. Henrv W., sir, -I Uaihrin/ Joitmal
Bogle, E. S,, Duseiibiiry A Bond
Bonner. William '1'., Babcock A Wilcox company. ..Cincinnati
Bouslog. A. H., Peru l-Ilcctrlc Manufacturing comimny
Booker, S. O., Pliomlx Carbon Manufacturing com-

pany St. Louis
Bowers, E. S., Bowers Bros Chicago
Boyant, F. L., Central Missouri Brass company St. Louis
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Boyd, F. C, vice-president New Haven Car Register
com pany

Boyer. F. N., General Electric company . . ..!.... "[.Chicago'
Bragg, C. A., Westinghouse comjiahy
Broderick, J. J., Broderlck A Bascom East St. Louis
Brookmiere, James, Jr., Curtis A Co St. Loul&
Brown, R. S., Westinghouse company Boston'
Brown, Harold P New York
Brownell, F. B., Brownell Car company St. Louis-
Brownell, W. C, Boston A Xew York Railway Supply

company
Buchanan, A. S Memphis, Teiin.
Buchanan, E. S.. Central Electric company
Burr, L. G., St. Louis National Lead company
Burthler. J. G
Bush, J. E., Chicago Varnish company

Cable, Paul S., Commercial Electric Supply company
„ ^ St, Louis
Cabot. J Cincinnati, O.
Calhoun. W. S.. Brussels Tapestry company New York
Campbell, J. Vernon. Campbell A Zell company
Candee, wniard S., The Okonite company New York
Case, Frank R.. Hoopes A Townsend
Castle. Charles C, Hlldreth Varnish company
Carpenter, Edwin, S., Westinghouse Electric A Manu-

facturing company
Carry. E. F., Jr.. The Wells A French company...... .......'.
Cavagua. Charles A., R. D. Nuttall company
Chin. Walter, American Railway Supply company
Christy, Will, Cleveland Construction company Akron O
Christensen, W. A., Seamless Structural company

Milwaukee
Church, J. V. S., Electrical World Chicago
Churchill. Frederick J., Commercial Electric Supply

company st. Louis
Clark, William J., General Electric company New York
Cleland, F. A., Westinghouse Electric A Manufac-

turing company
Cleary, J. W., National Electric Headlight company
Cleveland, W. B., The Forest City Electric company
Cobb, C. W., Central Electric company ,

Cochran. J. M., M. M. Buch Manuiacturing company
Cooke. W. J..McGuire :\Ianutacturing company Chicago
Coe, W. H., W. H. Coe Manufacturing com])any
Cole, R, H., Lindell Railway company
Colbert. Frank E , Terre Haute Car A Manufacturing

company
Colcord, W. R.. Bethlehem Iron company ...........
Collins, L. B., secretary Stem Rail Joint company
Collins. W. Forman, Western Electrician Chicago-
Collins, G. Frederick, Valentine A Co New vork City
Collins, G. F., McGuire Manufacturing company

Chicago, 111.
Comb. L. M .° .....

.

Condi t, S. B., Jr., Chase company Boston-
Conover, A. B., Roebling company Chicago
Connolly, .James, Yan, C. A F. company
Cook, A be, Laclede Car company
Cooke, W. E., Peckham Truck company
Corby, Frank E., St. Louis Car company
Cosby. Frank Clark, Standard Underground Cable company.
Cosper, W. P., Consolidated Car Heating company
Coster. Maurice. Westinghouse Electric A Manu-

facturing company
Counger, Cliff R., Edison Illuminating company St. Louis^
Crane, J. O., Holmes, Booth A Haydens
Cravath, J. R., Strett EaUiruij Bei'iew Chicago-
Critten, Lewis, Washburn A Moen Manufacturing

compan.v
Grossman, T. R., official stenographer Brooklyn, N. Y.
Crowley, H. J.. General Electric company
Curran, Sam M.. J. G. Brill comiiany
Curtis, E. A., Chicago Truck company ."..'

Daggett, J. Hill, Lombard Hydraulic Brake company. .Bostoni
Daggett, George E., Weber Railway Joint Manu-

facturing company
Damsbe. J. R. J
Dana. Lesbe, Charter Oak Stove A Range company '.

Daniels. James, secretary Shickle, Harrison A How-
ard Iron company

Daniels, A. L , H. B. Camp company Aultman. O..
Daniels. F. H., Washburn A Moen Manufacturing company'....
Davis, E. M., SLoXorth Third street St. Louis-
Davis, H. P., Westinghouse Electric A Manufactur-

ing company
Dean. D. B., Terre Haute Car Manufacturing com-

pany Chicago-
De Land, Fred, Electrical Engineering Chicago-
Delworth. Dewitt, Pittsburg Car A Wheel company
DeWitt, E. F,, E, F. DeWitt company Lansingburg N^ Y
Dexter. H. S
Dodd, S. T., The Walker company Cleveland'
Dolph, John, Forest City Electric company
Donohoe. Francis E.. American Electrical Works Chicago
Donovan.W. T.,M. M. Buck Manufacturing company. St. Louis-
Dotz. R. W. W., W. W. Dot/. A Company New Voik
Dowell, A. R., Arthurs. Partridge
Doyle, William L., Roebling Sons A Co
Dickinson, Thomas H., New York Belting A Pack-

ing company
Draffea, E. D., Safety Insulated AVire A Cable company,
Druinston. J. M., St, Louis Car company
Duckman. O. W., Jr
Duncan. James, Alton Railway A Illumtnatingcompany.. ...'."."

Dutre, John M., St. Louis Car Wheel company. .St. Louis, Mo..

Ebert, H. C, Westinghouse Electric A Manufactur-
ing company Pittsburg

Elbing, T. J., Kraushaar L. A R. company
Elliot, H.. Jr., Elliot Frog A Switch company... .East St, Louis
Elliot, W. H., Elliot Frog A Switch company.. ..East St. Louis
Elliot, H., Elliot Frog A Switch company East St. Louis
Englund, A. H., Mayer AEnglund Philadelphia, Pa.
Estep. F. A., R. D. Nuttall company Pittsburg, Pa.
Ettinger. Charles D., Murphy Varnish company

'

Evans, H. C, The Johnson company N^ew York
Evans, O. C, The Johnson company .Cincinnati, O:

Fawcett. William. St. Louis Car Wheel company
Fay, William, The C A C Electric company New York
Ferguson, J. A., Schultz Belting company
Ferguson, W. A., Morrell Electric Works ,.^
Ferguson, W. L., General Electric company , Chica^'o-
Ferguson. C. W., National Lead company St. Louis, m'o
Field, Arthur W., Peckraan Truck company
Flesh, John M. V.. Murphy Varnish company St. Louis
Fletcher, Theodore, Fletcher A Stone st. Louis-
Flower, Waiter L St. Louis
Flynn. C. C, Walker company Chicago III
Ford, D. R
Forsee, J. E St. Louis
Francis, A. G., New York Belting Carding company.. St. Louis
Frederick, E. P.. Broderlck A Bascom Rope company .

Frederick, C. R.. J. G. Brill
Fry. Edmund, H. R. G. G. Co

*"*

Fuller, W. A., plastic rail bond

Gallagher, Thomas ^I., Shickle, Harrison A Howard. .St. Louis
Garneau. Perre A., National Conduit Manufacturing company
Garton. W, R., Central Electric company Chicago
Gates, .1. Holt, Walker company Chicago
Gerleman. J. F., International Electric company °
Gesh, Guy M ;'"'

Glenn, O., .Ir., Central Electric comjiany Chicago
Goddard, Stephen H.. Electrical Ifeoiew .New York
Gold, Egbert II., Gold Street Heating company
Gorden, .1. R., Westinghouse Electric A Manufactur-

ing company
Griuiyn, J. A.. New York Car Wheel company ['/"

Gray, L. A., The Adams A Westlake company
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Greene, Oliver H., National Lead company
Greene, li. E.. Xe/v York- Journal New York
Greenhalgb, George P.. Arthur S. Partridge
Grier, Thomas G.. Western Electric company Chicago
Grier, H. 51., Clarance Whitman ^t Co New York
Gunn, P. P 2

Hadgruan, M., J. G. Brill company
Hall, George S.. J. A. Bradley Philadelphia. Pa.
Ham, R. H Troy, N. Y.
Hammond, S. F., Pennsylvania Railway Supply company
Hand, William, General Electric company ..St. Louis
Hanna. J. A., Peckham Motor Truck A Wheel com-

pany Chicago
Handlan, E. W.. M. iM. Hiich Manufacturing company. St. Louis
Handlan, A. H., M. M. Buch Manufacturing company

St. Louis
Harris, H. F.. .Jr., President Champaign Electric

Street Railway company

Lindley, Ezra H. St. Louis, Mo.
Liltlefield, A. S., Johnson company
Lloyd, Herbert, The Electric Storage Battery com-

pany Philadelphia
Lodwick, J. A., Mississippi Glass company
Lombard. S. W., Lombard Hydraulic Brake company
Loper, A. N.. New Haven Car Register company. . .New Haven
Lucas, H. P., Graphite Rheostat company Ctticago
Luther. T. P., American Electric Heating corporation.Chicago
Lyle, Robert B., Illinois Steel company

Macy, E. T., Ready Rock Asphalt Rooting company
Macleman, J. H., H. W. Johns Manufacturing com-

pany New York
Maeomber, T. B., Lesehen, Macomber Whyte company
Macdutlie, R. L., Taunton Locomotive Manufactur-

ing company
Major, Joseph, St. Louis Mica company
Many, F. B., The Mehling Manufacturing company
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Morton, S. D., St. Louis Chronicle
Mown, L. C., Valentine & Co
Moyle, L.. M. M. Buck Manufacturing company
Mueller, E. A.. National Lead company St. Louis. Mo.
Munson. John H., Munson Electric Conduit company. Chicago
Myers, L. E., Electric Installation company Chicago
Myers, Garson, Standard Railway Supply company Chicago
Mynders, Al.. Kraushaw L. & B. company .".

Mysenbuty, E. A., The Johnson company ,

Nethercut. E. S. , Paige Iron Works Chicago
Newbert, A. P., Decatur Car Wheel & Manufacturing

company
Newton. Charles E.. Jewell Belting company. Hartford, Conn.
Nichols, S. F., J. H. McEwen Manufacturing com-

pany Ctiicago
Nute, John W., St. Louis Car Wheel company

O'Brien, J. B., Commercial Electrical Supply company
O'Connor, Richard. National Carbon company Cleveland
Olshausen. George R.. William Wharton, Jr.. Philadelphia, Pa.
Orick, Henry C. Mica Insulation company
Os'vald, Edwin H., Benedict & Burnham Manufactur-

ing company New York

Page, H. L., Pho3nix Carbon Manufacturing company
Paige, A. W., Paige Iron Works Chicago
Parker, H. L.. Emerson Electrical Manufacturing company. ..

Parker, George T.. Scarritt Furniture company
Parker, Charles M., Charles Scottcompany
Parker. Lee H., General Electric company.. Schneectady, N. Y.
Parkham, E. C, The Steel Motor companj'^ .Johnstown, Pa.
Parsons, J. N., A. Mertes Manufacturing company

Allesheny, Pa.
Partridge, Amos S., Arthur S. Partridge
Patterson, W., J. G. Brill company
Pautnliary, G., Westinghouse Manufacturing company
Pearson, George F., National Jack company " .Boston
Peckham, E
I'eirce, Charles C.
Percival, George J., Electric Storage Battery com-

pany...* Philadelphia, Pa.
Pepper, H. J
Perry. Frank L., Westekn Electkician Chicago
Peters, William Cincinnati, Ohio
Piatt, 0. P., Western Telephone Construction company
Porter. H. P. J.. Bethlehem Iron company Chicago
Porter, H. B., E. T. Burrowes comjiany
Post, M. B., The Billings & Spencer company
Poud, Frank H.. Poud Machinery company
Powers, E. L., American Electrician Chicago
Pratt, G. E.. Hunt Air Brake company
Pratt, Mason D., The Pennsylvania Steel company
Prather, Henry L., Falk Manufacturing company. .Milwaukee
Price, Charles W., Electrical Beview New York
Prouty.E., Delvin Street Car Brake company
Pugh, D. W., John Stephenson Company, Limited ..New York
Pullman, William C., Bushnell Manufacturing com-

pany Easton, Pa.
Pullman, O. S., American Steel Foundry company Chicago

Quincy, C. F., C. P. Quincy A Co
Quinn, G. H., Detroit Steel & Spring company

Harrison, John M., Shlckle. Harrison A Ho.vard Iron
company

Hartman, Harry A Philadelphia, Pa.
Hartwell, Arthur, Westinghouse Electric company
Haskell, G. M.. Brill Construction company New Haven
Hatch, E. B., H. W. Johns Manufacturing company
Hayden, M. M Cleveland. O.
Heigh. John M New York
Heinrichs, E. H., Westinghouse Electric & Manu-

facturing company Pittdburg
Heivey, George H. , Hoover company
Hendricks, W. T., George P. Jones A Co
Henry, George W Johnstown, Pa.
Hewlett, E. Jl., General Electric company.. Schenectady, N. Y.
Higgins, Edward E., Street Eailimy Journal New Y'ork
Higgins. George A., George P. Jones A Co St. Louis
Hobart. J. C. The Triumph Electric company
Hodgklns, Edward W., TUe Q A C company Chicago
Hoerr, L. A.. Brownell Car company
Holbrook, Percey, Weber Railway Joint Manufactur-

ing company
Hoiz, George H., Consolidated Car Fender company
Honig. Louis
Hooper, W. H., Safely Car Heating A Lighting company
Hoover, J. C, I3oover company
Hoppin, Albert, The Edward P. Allis company
Howard, George E., Scarritt Furniture company St. Liouis
Howard, Clarence H., Safety Car HeatingA Light-

ing company New York
Howell, F -P.. vice-president William Wharton A Co
Hubbard, M. G., McGuire Manufacturing company
Hubbard, O. M.. The Bradford Belting company
HubbeU, Harry JL, Beckwith-Chandler company New Y'ork
Hudson. F. W.. Hyatt Roller Bearing company
Hume, S. W., Power Chicago
Hunt, H. E., Pittsburg Air Brake company
Hunter, L., The Hunter "Auto" Fender company
Hurd, G. A., Crane company *. Chicago
Hutchinson, A. H., Prick company Waynesboro, Pa.

Isaacs. M. .J., K. McLennan A Co Chicago
Ives, William M,, Ives A McClermau Baltimore, Md.

Jackson, Newton, Electric Mutual Casualty associ-
ation Scranton, Pa.

James, C. D., The Standard Paint company
January, Joseph A. , Jr. , January A Steiumetz
Jenkins, W. H., S. A. Bradley
Jens, W., Johnson company Johnstown, Pa.
Johnson, Harry. Charles Scott Spring company
Johnston, Mr. and Mrs. W. J.. Electrical World New York
Jokf, John. National Air Brake company
Jones, P. B., The Adams A Westlake company
Jones. George F
Joslin, C- N. , Brownell Car company St. Louis

Kammeyer. C, Street Railwaij Jouraal Chicago
Keeler. H. E.. Adams A Westlake company Chicago
Kimball, Fred M., General Electric company Boston
King. C. K., Ohio Brass company Manstield, O.
Kingsland, George, Central Union Brass company. ...St. Louis
Kingston, Wm. W., The Johnson company
Kinn, Clarence. R. Bliss Manufacturing company
Kippenberger, George L., American Car company
Kissam. Geo., Geo. Kissam A Co New York
Kittle. E. B., Interior Conduit A Insulation com-

pany
Knapp. M. W.. Graphite Kheostat company Chicago
Knickerbocker, C. K., Griffin Wheel company Chicago
Knight, P. H., Westinghouse Electric A Manufactur-

ing company
Kraushaw. C. F., Kraushaw Street Railway company
Kuhlman, G. C, G. C. Kuhlman company
Kunnelly, J. jr., Cleveland

Lawless, L. J. , American Car company
Lawrence, F. D., Standard Electric Works
Leldenger, P., Dayton Manufacturing company ...Dayton. O-
Leidmyer. Jos., Dayton Manufacturing company. ..Dayton,O.
Lewis. Alex. H., The .\ultman A Taylor Machinery

company Chicago
Lewis, Henry C, Souihern Hotel St. Louis
Lewars, Geo. H., Westinghouse Electric A Manufact-

uring company
Linderman. William F New Y^ork

Mark, C. E. , The Mark Railway company
Marshall, W. P., M. M. Buck A Co
Mason, W. R., Mason Electric Equipment company. . .Chicago
Mattox. W. A., New Y'ork Belting A Pacliing company
Mays, AV. B., Hoover, Owens A Reutcbler
May, C. H., Washburn, A Moen Manufacturing com-

pany Worcester, Mass.
McCallum. Alexander, Glasgow Herald Glasgow. Scotland
McCoy, Frank, railway supplies Brooklyn and New York
McClemens. R. H. M.. Ives A McClemens Baltimore, Md.
McCrandall, J. R., Lanburg, Sickle A Company
McEwen, R. L., Murphy Varnish company
McGhie. J., General Electriccompany New Y'ork
McGovern. Frank, Rossiler A McGovern New Y'ork
McGraw, James H., Street Bailway Journal
McKay, W. J., Detroit Stove Works
McNeill, M., Jr , Central Electric company Chicago
McRoy. John T ..Chicago
McQuade, James P., National Underground Cable company . .

.

Raggio, V. E. , Commercial Electrical Supply company
Randall, F. C, J. G. Brill company Philadelphia, Pa.
Ransom. H. N., Consolidated Car Heating company..
Redick, R. J., Standard Paint company New Y'ork
Reinoehl, G. W., Pennsylvania Steel company Shelton, Pa.
Reynolds, A. T., Taylor Electric Truck company Troy, N.Y.
Reynolds, John M., Bailroail Gazette New Y'ork
Rhodes, J. D., Pittsburg Car Wheel companv
Rimell, F. D., Rochester Car Wheel Works
Ripley, John D., S. B. A J. D. Ripley ."

R\-ve\., A.. R., Globe-Democrat St. Louis
Roberts, William P.,Munson Electric Conduit company Chicago
Robinson, E. I., Laclede Car company
Rodgers, J. R.,
Rosenthal, L. H., General Electric company
Ross, E. L., Chapman Y'alve company
Russell, H. H., The E. S. Burrowes company Portland, Me.
Rutherford, J. N.. Westinghouse Electric A Manu-

facturing eompanj'

a 'm
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Meaker, J. W., Meaker Manufacturing company Chicago
Meaker Guy L., Meaker Manufacturing company Chicago
Meek J. E., H. W. Johns Manufacturing company. .New Y'ork

Mehling, John \.. The Mehling Manufacturing company
Meier. Adolphus, Heine Safety Boiler company.. St, Louis. Mo.
Meinholtz, H. C, Heine Safety Boiler company
Meier A. J., National Lead comjiany
Mercur, Robert J., New York Car Wheel
Merriman, Harry P., The Standard Air Brake company
MillGn,T. C
Miller, S. P., Hildreth Varnish company
Miller O. W., Westliche Post
Miller, J. G., Dilworth-Porter company Pittsburg

Mine, Seirjo, electrical engineer Japanese government. .Tokyo
Mohan, John E., 1. Heasse A Co
Moor-' M. M.. Gatlord A Moore Railway Jack company
Morreil A. W.. Morrell Electrical Works
Morrell. P. A., Brooklyn A New York Railway Supply company
Morris Elmer P., Monarch insulating paint
Morrison, A., Dflworth, Porter A Co

Sachs, Gus., Western Electric Supply company
Sanders, B. H
Scarritt, Charles H., Scarritt Furniture company
Scarritt, Sanford, Scarritt Furniture company St. Louis
Schleze, R. R
Schlyel, Robert A., Robert A. Schlvel Brothers St. Louis
Schmid, Albert, Westinghouse Electric A Manu-

facturing company Pittsburg
Shultz, John R., Shultz Belting company St. Louis
Shultz, J. H. J.. Shultz Belting company
Shultz, Edward B., Shultz Belting company
Scrugham, G. R., Creaghead Engineering com-

pany Cincinnati, O.
Searing, George S., Hart A Hegeman Manufacturing

company Chicago
Shainwald, J. G.. The Standard Paint company
Shain, Charles D., Electricity New York
Sharp. Charles E., Southern Electric Supply company
Sharp, Edward P., R, D. Nuttall company
Shaw, A. C, Electrical Engineer '. New York
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Shearns. Melville H..presicleut and manager Murphy
Varnisb cotnjjan.v

Sherman, E. W., Broderick A Bascom Rope company. St. Louis
Shields, D. P., Shields Fender company
Siegrist, J. H., Jr.. St. Louis agent A. L. Ide A Son
Silk. A. E.. Jewell Belting company Hartford
SQver, William S., William Silver & Co New York
Singer, A. J Chicago
Skinner, 0. E., Westingbouse Electric company
Skinner, H. E., Charles Munson Belting company .Chicago
Slee, A. W., William Wharton, Jr Philadelphia
Sloat, F. J. J.. Cleveland Construction company
Sluppy, H. L., John A. Roebling Sons company
Speer, J. S. , Partridge Carbon company
Spencer, E. X, Satety Insulated Wire A Cable com-

pany St. Louis
Steedman, George T., Curtis County Manufacturing

eompanv St. Louis
Stein, Samuel J., The Electric Insulating company
Stephenson, J. A., St. Louis Register company
Stever, George, Stever Rail Joint company .(.

Stieringer. Luther New York
Stinbv, F. H., General Electric company
St. John. William, Safety company New York
Smith, Clements C. Falk Manufacturing company
Snow. F. W., Valentine A Co
Stone, Frederick W., Fletcher & Stone St. Louis
Storer. N. W., Westinghouse Electric & Manufactur-

ing eompanv Pittsburg
Sukel, W G.. Trolley wagon
Sullivan, J. J., Hamilton Corliss Engine
Sullivan, M. A., Charles A. Scbieren & Co New York
Sullivan, W. P.. Electrical Engineer Chicago
Sunny, B. E., General Electric company ...Chicago
Sutton, William. American Car company St. Louis
Sweet, D. C
Swetland, H., Power New York

Taylor, T. H., Washburn, Moen Manufacturing company
Taylor, W. H., Street Eailway Journal
Taylor, John. Taylor Electric Truck company New York
Ten Broeck, W. H., Diamond Truck A Car Gear com-

pany Kingston. N. Y.
Terry, George N
Thielsen, J. E., Portland Railway company Portland, Ore.
Tisdell, P. A., General Electric company Chicago
Titus. J. V. E.. Garton-Daniels Electric company ,

Trimble, James A., Brooklyn & New York Railway
Supply company
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Krotz Water-tube Boiler.

Considerable interest has been manifested recently in

a new boiler, views of which are given herewith. It is

claimed that this boiler will meet the requirements of

durability, economy and severe service with all kinds of

coal, water and hard work. In view of the simplicity

and low first cost, in combination with the merits of

operation, the new apparatus is expected to meet with

much favor among steara users.

By referring to the cuts, it will be seen that the boiler

is built up of three separate banks, which are supported

by the upper drums resting on T-irons. The banks

hang vertically between vertical separating walls.

There is a space between the bottom or mud drums and

the separating walls, so as to prevent the accumulation

of soot and ashes, but allowing this refuse to fall below

the mud drums, where it can be removed from time to

time.

The tubes forming the end row, or the last tubes on

both ends of the drums, are down-current or circulating

tubes and are protected from the heat by being located

within a recess on the inside of the side walls. On the

inside of the upper or steam drums, the circulating tubes

are separated from the generating tubes by a low parti-

tion wall. Above the generating tubes there are located

deflecting plates placed at an angle and leaving a water

space above and below the plates.

' The feed-water enters at both ends of the steam drum
farthest from the furnace, the feed connections being made

FIG. 3. VITRIFIED CLAY CONDUITS FOR ELECTRICAL WORK.—WORKS OF THE CAMP COMPANV.

L., Western Electric company between the low partition wall and the end of the drum.Tucker
Tultle, J. S

Urliug, George A., The Duff Manufacturing com-
pany Allegheny. Pa.

Utes, Frank, J. G. Brill company Philadelphia. Pa.

Feed or equalizer connections are likewise made be-

tween all the steam drums, connecting the spaces be-

tween the partition walls and ends of the steam drums

Van aeave^?.7u ^^ °^^y- ^^^^^ equalizing connections are made between
Van Cleave. Giles B., The Michigan Stove company the steam drums by tubes, as shown in the cuts No
Van Doen. \V. E., Fitzgerald-Van Doen company
Vosburgh, A. C. The New Process Rawhide company..' connections are made between the mud drums, hence
Vossler. Edward M., Leschon-Macomber VVhyte company.

^^e banks can expand and contract freely and separately.
Walker, George, Chicago
Walker, Russell, Heine Safety Boiler company
Waples, W. L. ,

Ward, D. O.. Weber Railway Joint Manufacturing compan
Wattles, James F., Rand-Avery Supply company
Weatberly. Robert H.. Scarritt Furniture company.. .St. Loul
Weber, George A., Weber Railway Joint Manufactur-

ingcompany ,. ..

Wells, RoUa, Missouri Railroad company
Wendell. Jacob. Jr.. Taunton Locomotive Manu-

facturing company
Wererbach. William, Kinzer <t Jones Manufacturing

company
Wessels, Edward J., The Standard Air Brake com-

pany New York
Westlake, C. T,, American Steel A Foundry company
Wheeler, G. K. General Electric company Chicago
White, T, C, Central Union Brass company
White. C. B., Central Electric company Chicago
Whltmore, C. E., Con. Electric Purifier company
Whyte, George S,, secretary Leschen-Macomber-

Whyte com[»any
Wick ham. E. I''.. St. Louis Register company St. Louis
Wiley, J. R.. Standard Underground Cable company... Chicago
Wilkinsln. T. A.. Campbell A /Cell company
Wilkinson, W. H., Diamond Truck J: Car Gear com-

i'any
Williams. John R., Electric Storage Battery comjtany
Wirt, H. C, General Electric company
Wise, curt Chicago

as the tubes and mud drums are not in contact with the

brickwork. It will not be necessary to give further de-

tail of construction, as the cuts will make it clear.

The operation of the boiler will likewise be easily un-
derstood. The generating tubes being exposed to heat,

the up currents of water and steam strike the deflecting

plates and are thrown toward the ends of the drums, the

steam passing into the steam space and the water down
the circulating tubes. The defiecting plates maintain

a much higher water level at the ends of the drums and
over the circulating tubes than in the center of the drum
or over the generating tubes. This aids circulation and
prevents the water spray so common in water-tube boil-

ers. It will be seen that each bank has independent cir-

culation. There can be no circulation between the

banks, which is scientifically the correct principle.

Entering the farthest, or No. 3 steam drum, and into

the space drained by the circulating tubes, the feed-
WlHtcr, E. A. W., secretary and treasurer Falk „4,„, . ,;n u -„„ « r . u .

Manufacturing eompanv. water will, by reason of its colder temperature, flow

down with the water in circulation and aid the operation,
Wood, Arthur J., Jtailroad UuzctU New York
Wood worth, A. C. Jr., ConHolldatcd Car Fender company
Wright, T. L., James A. Wright i"k Sons the water continuing to circujate in the bank as already
WurtH. A, J., WestlnghouHe Electric A Manufactur- :„,i:„„.„^ t7., *:„.„ ,u _, ., , ,

I ng company Pittsburg

Ycrkes, Charles E., Siemens Sc Ualskc Electric com-
pany Chicago

^cll, A. F., Ezra If. Llnlcy

Initial work has been begun for an electric street car
line at Ft. Dodge, Iowa.

indicated, Every time the water passes through the mud
drum (which is the only quiet place in the bank) precip-

itation of sediment will take place, and by reason of the

vertical position of the tubes and the rapid circulation,

accumulation of scale cannot take place in any other

part of the bank.

Now as the water is evaporated in the first and second
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banks (the banks being numbered respectively beginning

wiih the one nearest the furnace) coming from the body
of water in circulation, water will flow from the third

bank into the space drained by the circulating tubes of

the second bank; likewise water will feed from the sec-

ond bank to the first bank. It will be seen that a healthy

circulation will be kept up in each bank separately. The
bank with the lowest temperature and subjected to the

greatest change is nearest the chimney. The cleanest

water is in the tubes nearest the furnace. All accumu-
lation of soot and ashes will be below [the mud drums.
The banks, as stated, are so supported that there is no

FIG. 2. VITRIFIED CLAY CONDUITS FOR ELECTRICAL WORK.

necessity of a supporting frame; the weight is directly

on the vertical walls.

The advantages of the boiler are apparent, as each
bank can expand separately without affecting the setting,

There is no place for the accumulation of soot or scale,

and every inch of tube-heating surface is utilized. Thus
it is claimed the elements that reduce the durability and
efficiency of a boiler are eliminated, A. S, Krotz of

Springfield, Ohio, is the inventor, and he has associated

with him E. C. Gwin,a manufacturer of the same place,

with a view of placing the new boiler on the market.

Vitrified Ciay Conduits for Electrical
Work.

Among the recent styles of conduit placed upon the

market, none has attracted more attention or come more
quickly into widespread use than the vitrified clay con-

duit invented by H. B. Camp of Aultman, O. On ac-

count of its being vitrified it possesses high insulating

qualities and is rendered impervious to the attacks of

acids and gases, as well as.being thoroughly water-proof.

In laying the conduit it is placed like brick in mortar or

cement, thus forming one continuous solid cemented
mass, and in such a way as to break joints in the middle

of each length, which makes it capable of sustaining

FIG. I.
•
VITRIFIED CLAV CONDUITS FOR ELECTRICAL WORK.

great weight and strains in cases where undermined for
any reason. It is manufactured large enough in diam-
eter to always insure a -EuU three-inch duct as a stand-
ard size, and any other sizes can be furnished if re-

quired. If so desired it can be laid without concrete,
which is only used to protect the conduit from accidental
injury from future e.\cavating, and in no way as a sup-
port for the conduit. It is made in lengths suitable for

handling rapidly and which fit together accurately, thus
being very economical and simple in construction,

The conduit is laid under a system patented by H. B.
Camp, which comprises a mandrel 30 inches long with a
rubber gasket on the end a little larger than the diam-
eter of the duct. This is drawn through each duct as
llie work progresses. The use of this mandrel is to pre-
vent a possibility of shoulders, while the gaskets wipe
out any dirt or cement that might get into the hole
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This conduit is manufactured by the H. B. Camp com-
pany of Aultman, O., and nothing but the very best

clay is used in its construction, thoroughly well glazed;

and it will last for years underground, under any condi-

tions. During the last few years there has been a large

amount of this conduit laid in all parts of the country,

with much satisfaction to those using it.

In Fig. I is shown a nine-duct section of conduit ex-

hibited at the St. Louis convention. Of course the

material can be made fir any desired number of ducts.

The picture shows the conduit ready for laying in a

trench, although the outside cement is not necessary;

that was put on so that the exhibit might more readily

withstand shipping. Fig. 2

represents various forms of

conduit, while Fig. 3 presents

an excellent view of the ex-

tensive works of the Camp
company, which manufactures

sewer pipe, fireproofing and

other clay products, as well as

electrical conduit.
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above the boiler level, whence the drop leg makes the

return. Where several separators are used the loops

may be thus connected, or each loop may rise independ-
ently and connect with the others at the elevated hori-

zontal portion.

In Fig. 2 one separator dries the steam as it passes

from the large main to the smaller one, feeding several

engines. In this case only one loop is necessary. It

will be seen dropping from the separator and running
through the side wall, where it rises to the horizontal

and then drops to the boiler.

The steam loop is owned and applied exclusively by
Westinghouse. Church, Kerr & Co., engineers, who

219

Bowen Electric Heaters.
Attention is directed to some of the special points of

interest in the Bowen electric heaters which are manu-
factured by the Detroit Electric Heating company.
The devices which the company is exploiting include a car
heater, which is shown in Fig. i with the cover removed,
a coach heater and house radiator. Fig. 2. and a por-

table stove with cover removed. Fig. 3. all shown on page
220. ^The company makes special claims for the following

features: The winding-of the heating wire upon thin me-
tallic tubes, thus presenting a large heating surface for

transmitting heat rapidly into the currents of air passing

through and around the tubes and coils; the perpendicu-

Application of Steam
Loops.

No one questions the desir-

ability of dry steam; the only

problem is how to get it.

Those who are familiar with

the operation of the steam loop

understand the advantages of

this device for draining- a live

steam system back to the boiler

against differences of level and

pressure with a powerful cir-

culation that sweeps every-

thing before it, leaving pipes

clean and dry even hundreds

of feet distant.

Perhaps the most forcible

illustration of the loop action

is realized when an engineer

starts an engine a thousand

feet or more from the boilers,

the steam having stood in the

pipe up to the throttle over

night and on starting, with-

out "bleeding" the pipe, he

finds the steam dry and the

pipe free from condensation.

In some cases it would be im-

possible to start and danger-

ous to run an engine, especi-

ally a high-class engine with

small clearance, on long steam

pipes without the aid of the

steam loop, except by the

makeshift method of "bleed-

ing" to waste large quantities

of hot water and steam.

The steam loop is gradually

coming into such common use

that it bids fair to become as

necessary an auxiliary to a

steam pipe as a safety valve is

to a boiler. It lends itself

readily to all situations, and
when once properly erected is

as permanent as the piping

itself, with no moving parts

to get out of order. The
steam loop itself is not easy

to illustrate, being made of

pipe. The separator to which
it is usually attached is a more
or less conspicuous object in

he engine room, except with
Corliss engines, where it is commonly placed under
the floor, where photographs cannot be readily secured.

In the illustrations herewith given are shown two meth-
ods of applying loops and separators. Both pictures

represent stations of the Reading terminal in Philadel-

phia. Fig. I shows three Westinghouse compound
automatic -engines driving an equal number of 1,000

light incandescent dynamos, while Fig. 2 represents

similar engines driving alternators and exciters.

In Fig. I a separator is placed in the pipe leading to

each throttle, the loop leading down to the right-hand

side, the several loops then connecting together and ris-

ing to the horizontal portion, not shown, considerably

Fig. I. Westinghouse Compound Engines and i.ooo Light Incandescent Machines.

Fig. 2. Westinghouse Enginps and Alternators.

APPLICATION OF STEAM LOOPS.

have given much attention to the various methods of

application to best suit the practical requirements of all

forms of steam plants.

Sealed proposals are being invited until November
gth'for installing an electric light and power plant in

the United States court-house and postoffice building in

New York, N. Y. Proposals will be received as follows:

First, for wiring the building; second, for dynamos and
engines; third, for boilers and connections; fourth, for

the plant complete; fifth, for the purchase and removal
of eight boilers now in the building. Prospective bid-

ders desiring specifications and other information should
apply to W. E. Curtis, acting secretary of the treasury.

Washington. D. C.

lar tubes and coils, and arrangement of chambers and

casing to cause a rapid natural upward draft, heating the

air currents, and constantly creating a circulation of

warm air in the room or car; the multiplication of tubes

which sub-divide the air currents into many small parts,

passing them over a large surface of heated metal, which

does not require a very thick wire or much current; the

entire absence of masses of porcelain or other similar

material that must be heated through before the full

power of the heater can be realized, a rapid transmission

of heat from the coils into the air being very prominent

in this heater, admitting of small, compact coils, and a

a dozen other good features; thoroughly supported coils
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that will not sag by expansion when heated,causing short-

circuits and numerous other troubles; the division of the

heating wire into coils of short lengths, and coupled by

improved, heat-proof, quick-acting connectors, doing

away with the necessity of throwing aside all the wire in

a healer in caseof accidental breakage or burnoQts; great

durability, seldom requiring repairs; low cost of repairs

when needed; reliable and efficient.

No porcelain plates, composition cement or other, ma-

terial liable to be cracked and broken by heat and jarring

is used in the construction of this heater. The coils are

wound upon light and compact insulated round tubes.

They can be sent by mail, or easily carried for immedi-

ate use, and a broken coil can be quickly and cheaply

replaced by a new one without removing the heater from

its position, the loosening and tightening of two or three

screws being all that is necessary. The tubes are se-

curely held by a simple device.

Protection for IVIotor Circuits.

Electricians have felt the need of something which

would operate on electrical circuits as a safety valve does

upon a boiler. The need for this has long been appar-

ent, but there are so many objections and difficulties to

be overcome that it is only within the last year that

such devices have been made commercially successful.

In Chicago alone there are thousands of motors in con-

stant operation, and the desirability of the best possible

protection against fluctuation of current is self-evident.

There has recently been placed upon the market by

the Cutter Electrical & Manufacturing company of

Philadelphia a magnetic circuit breaker, or electric

safety valve, designed to automatically open an electric

circuit when the current exceeds a predetermined limit,

and also to open the circuit in case of an underload or

a break between motor and service supply. It protects

motor and building against overloads and fires resulting

therefrom- It also protects the generator and cables

against sudden overloads. The underload feature pro-

tects motor and building in case the current is momen-
tarily cut off at the generator end, and is again started

without notice. The two forces employed in this device,

namely, gravity and magnetism, make it impossible for

the conditions to change after the device has once been

adjusted, no springs or other disturbing elements being

employed. It is non-arcing, having a long, clean break

of five inches, and can be instantly, and without special

effort, reset. Another important feature is the fact that

this circuit breaker cannot be reset if the same excess of

current or trouble still exists on the wires that caused it

to open.

The importance of this device will be readily appre-

ciated. It is interesting to know that almost loo circuit

breakers of various designs are used in the plant of the

public printer, at Washington, where electricity has en-

tirely superseded the use of steam as a motive power.

Circuit breakers have also been specified for the

American Lithographic building, now almost completed

on Fourth avenue, New York, and it seems safe to pre-

dict that many who have heretofore objected to the use

of electricity on account of the dangers attending its use,

will be glad to find these objections overcome by the

use of this simple contrivance. It is hardly necessary to

say that it has received the highest indorsement from

the underwriters throughout the country. The cut

represents the circuit breaker closed. In the event of

trouble the large handle falls about six inches and in-

stantaneously opens the circuit.

Gas Check Plug for Arc Lamps.

The question has often been asked why does one en-

closed arc lamp burn longer than another, especially

when the lamp that burns longer uses less carbon than

the other? The answer put forth by the owner of the

"Pioneer" lamp is that the lamp which gives the longest

life for the amount of carbon consumed is one which

employs a secondary gas chamber, or gas check plug as

it is called. This plug, shown herewith, is a special

feature of all "Pioneer" enclosed arc lamps, and by its

use the life of the carbons is said to be greatly pro-

longed, and the light efficiency of the lamp increased.

The gas check plug of the "Pioneer" lamp consists of

two parts which form a "dead-air" chamber to which

the gases produced by the action of the arc have access.

This secondary chamber retards the access of oxygen to

the enclosing bulb, thereby prolonging the life of the

carbons and increasing the maximum voltage at which

the commercial enclosed arc can be operated.
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By the use of this gas check plug in the "Poineer"

lamp, it is possible to use carbons quite small in

diameter, thereby increasing the light efficiency for
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the task than the Edison Decorative -and Miniature

Lamp Department of the General Electric company,

under the personal direction of Professor Elihu Thom-

Fi^. 3. Portable slove, coven removed.

BOWEN ELECTRIC HEATERS.
Fig. I. Thompson Inductori

PROTECTION FOR MOTOR CIRCUITS.
j,

small currents. The effect produced by this gas check-

ing device in the "Pioneer" lamp can be noticed as soon

as the enclosing bulb fills with carbon gas; the entire

bulb appears luminous, and gives a fine light. The
"dead-air" chamber thus formed by the plug in the

"Pioneer" lamp is a wall against fluctuations in gas or

air currents, thus producing the steady light for which
the "Pioneer" is so well known.

Thomson's Improved X-ray Apparatus.
Remarkable progress has been made in perfecting and

standardizing the apparatus needed to produce the

GAS CHECK PLUG KOR ARC LAMPS.

X-rays in the few months that have elapsed since Pro-

fessor Ktintgen's discovery became generally known.
Many have engaged in this work, but none brought

greater skill or a better preparation and equipment to

Fifi. 3. Thomson Double-focus Tube.

Thomson's improved x-ray apparatus.

son. Some of the apparatus thus produced and sub-

mitted for general favor is herewith illustrated.

The induction coil, or Thomson inductorium, as it is

called, is shown in Fig. i, enclosed in a box, the lid of
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which is raised. The box is to be filled with oil. The
medium size will give a constant stream of working

sparks six inches in length. The coil is carefully wound
and insulated in itself in addition to the oil. The termi-

nals of the primary coil are brought to two binding

posts on the outside of the box. The connections with

the secondary wires are made upon the outside of the

box by means of two sockets into whizh the standards

containing the discharge terminals are inserted. The
condenser and contact breaker are entirely separate

from the inductoriura box. The condenser is contained

in a substantial, well-finished box with two binding

posts. The contact breaker is a rotary one, operated

by a small motor, and forms part of the equipment of

the coil. This motor may be one to operate either upon-

a few cells of battery or upon an electric light circuit.

The current for the induction coil can be supplied by

is useless for the production of X-rays, and, in order to
obtain further use from it, it has been necessary to have
it re-exhausted. With the adjustable vacuum feature
that we attach to our tubes, this re-exhaustion is un-
necessary, as, by the simple application of a little heat
to the small auxiliary tube, vapor is discharged from the
chemical substance therein, which, flowing into the large
tube, brings down the vacuum again to the point of use-

ele';tric r.ailw.av headlight.

primary or secondary batteries, or from an alternating

or direct current lighting circuit.

In Fig. 2 is shown a Rontgen ray static machine. It

is of the Holtz-Toepler type, with modifications and im-

provements. The stationary and revolving plates of

these machines are made of hard rubber of the best

quality, no glass being used in their construction. All

parts of the machine are substantially built, and the

plates are enclosed in a handsome wooden case. These

machines are constructed to be driven by hand or by a

small motor.

Several types of vacuum tubes are made by the Edi-

son Lamp Department, but the one especially recom-

msadid is Prof^iaDr TaanuDa's uaiv.3r ial double-

focus tube represented in Fig. 3. As will be seen, this

tube has three electrodes, two of which are concave, and

made of aluminum. The other electrode is a wedge-

shaped piece of platinum. In practice it is intended

that the concave cups shall be cathode electrodes. The
cathodic rays are therefore focused upon the platinum

wedge-shaped anode and the X-rays produced thereby.

It is claimed that exceptionally sharp definition in the

sciagraph is obtained by the use of this tube. Its effi-

ciency has led to its adoption in Europe. One interest-

ing feature of the tube is thus set forth:

When the efficiency o£ a tube is considered as a whole,
we claim that the tubes manufactured by us are more
eflficient than any other tube in the market, for the

AJAX ARC LAMP.

fulness, and the X-rays will be continuously produced
as before. The life of an adjustable vacuum tube is

therefore prolonged indefinitely.

In addition to the appliances illustrated, the company
makes a complete line of the other varied devices used

in X-ray work, such as diaphragms, fluoroscopes, etc.

Heavy Insulator and Pin for Railway
Work.

Two new specimens of that excellent line mate-

rial which has made well known to electrical men

FIGS. I AND ; HEAVY INSULATOR AND PIN FOR RAILWAY WORK.

reason that on all our focusing tubes we attach a small
auxiliary tube containing a chemical substance by means
of which the proper degree of vacuum can be main-
tained by very simple means. It is well known by all

who have experimented with the production of X-rays
that the vacuum in ?I1 tubes will gradually rise with con-
tinued use until the air in the tube has become so rare-

fied that the electrical discharge cannot be passed
hrough it. When the tube arrives at this condition it

the name of Fred M. Locke of Victor, N. Y., are here-

with illustrated. Fig. 1 shows {full size) a porcelain in-

sulator designed for heavy line work. It is made from

the highest grade of hard porcelain and is very strong

and durable. The three petticoats on this insulator

present a like insulating surface to that which has

proven so efficient in Mr. Locke's large triple petticoat

porcelain insulators for high voltage power transmission^.
which are in use all over the world. In Fig. 2 is repr^
sented (two-thirds size) the new heavy steel pin for
street railway line work. This pin has been designed
for heavy work in combination with the insulator shown.
It is said to be much stronger than any pin ever put on th&
market for this work, and will undoubtedly give satisfac-

tion. There is need for such an article, and its availa-
bility will be appreciated by railway men.

Ajax Arc Lamp.
Two views of a new enclosed arc lamp that has al-

ready given a good account of itself are shown by the
cuts. This is the Ajax, manufactured by Pomeroy.
Woltmann & Co., 43 Cortlandt street. New York, and
which, it is claimed, will find favor with users of long-
life lamps.

Among the especial features commending the Ajax
lamp is the arc-enclosing globe, which rests upon an
air-tight ground joint base, and for its cap has a series

of three chambers, each successive one a little smaller
and farther removed from the arc, thereby greatly im-
peding the entrance of oxygen into the inner globe and

"

causing a very steady light and but little combustion at
the carbon points. The lamp consumes 4.7 amperes of

current and carries an So volt arc, A rack-rod with a
simple and positive escapement is used in preference to

the clutch mode of feeding, and all steel parts of the
movement are nickel-plated to prevent rusting. The
outer globe-holder is also a very simple and neat device,
allowing the globe to swing entirely free from the lamp-
frame, and on this account and because the arc-enclos-

ing globe rests upon a ground joint base it is said to be
the easiest lamp on the market to trim. Then, too, the
shape of the inner globe is such that while the neck i&

large enough to admit of easy cleaning, the conforma-
tion is such as to insure an even distribution of the rays
of light.

For large interiors it is claimed that the light of the
Ajax enclosed arcs is second to none, it being a beau ti-

ful soft white light of unequaled steadiness.

Electric Railway Headlight.
In these days of consolidation of street railway lines

and systems, as well as of cross-country roads, new
problems are to be solved by street railway managers.
In the former, where numerous lines run through the

same sections of larger cities, patrons find difficulty,

especially after dark, in quickly determining which cars

run over the route desired; and in cross-country work,

where higher speeds are usual, additional safety requires

the most approved appliances in the way of better con-

trol, illumination of the roadway ahead, etc. Many
supply dealers are doing good service for street railway

companies by meeting these requirements; and among
them is the Wheeler Reflector company of Boston,

which has introduced in its various styles of headlights

some especially intended to meet the requirements,

above mentioned.

One headlight embodies the sign feature, showing:

the car route, so arranged as to display only the destlna-

• tion immediately ahead, and reversed for the opposite-

direction by simply turning the semi-circular disk on-

the face. The same feature is embodied in the electric

headlight, These are greatly appreciated by patrons of

roads now equipped with them. For smaller cities^

suburban and cross-country use, where high speed is

usual, the dash light shown by the cut is rapidly findings

favor. The headlight fits the curved front of the dash-

without cutting into it, making it equally applicable to-

vestibule as well as other cars. It projects but 4^
inches, and is, therefore, amply protected by the-

bunter. It is made of malleable iron, has a mathemat-
ically perfect parabolic reflector 10//2 inches in diame-

ler, insuring the best possible illuminating results. Its

entire weight is less than 10 pounds. It is thoroughly-

ventilated, yet is substantially proof against dust andi

water. Catalogues and full description are gladly fur-

nished by the company, which has a long list of cus-

tomers to whom it gladly refers.

Practical Talks on Electrical Subjects.

Under the auspices of the Chicago School of Electricity

a series of practical talks by practical men is being given

to those interested in electricity. The first talk was

given on October 15th and the series will be continued,

on the first and third Thursday evenings of each month

throughout the winter, with occasional extra sessions.

These addresses, which are free to all, are given by men
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thoroughly conversant with their subjects; they are well

attended, and usually elicit interesting discussion.

On Monday, October 26th, J.
F. Cosgrove, chief in-

structor of the Chicago School of Electricity, spoke upon

"Diseases of Dynamos; Their Causes and Remedies."

Reclassified the diseases of dynamos as being: First,

their refusal to generate; second, excessive sparking at

the brushes; third, excessive heating at some part of the

machine; fourth, unusual noises; fifth, speed either too

high or too low; sixth, failure to start, stops or reverses.

He then explained the causes which led to these condi-

tions and how to apply the remedy. The talk through-

out was of a plain and practical character, and was at-

tentively listened to by a large audience, composed of

stationary engineers and working electrical men.

It is the desire of the Chicago School of Electricity

that those interested in the application of electricity shall

consider themselves free to attend this series of "talks"

without waiting for a formal invitation. The meetings

are held in the lecture room of the school at 335 Dear-

born street, and commence at S p. m. The following-

named subjects and speakers for future dates will give an

idea of the character of the course: "The Practical Ap-

plication of the Storage Brttery," by B. J.
Arnold; "Un-

derground Cables," by Locke Etheridge; "The Theory

of Wiring Tables," by Thomas G. Grier; "Heating by

Electricity," by George Cutter; "Transmission of Elec-

trical Energy," by J.
GlenWray; "Switches," by C. O.

ADJUSTABLE HOLDER FOR INCANDESCENT LAMPS.

Baker; "Electric Elevators." by Frank B. Rae; "The

Manufacture of Insulated Wire." by Jas. Wolff; "Elec-

trical Supplies," by H. G. Osburn.

Adjustable Holder for Incandescent
Lamps.

The O. C. White company of Worcester, Mass., has

placed on the market several devices to secure the most

convenient and economical use of the incandescent

lamp in the shape of a variety of styles and sizes of ad-

justable holders adapted to every requirement from

library to workshop. The incandescent lamp in the

factory or machine shop, considered as a light simply,

is certainly a grand improvement over old methods.

There have been difficulties attendant upon its use,

however, which have frequently kept manufacturers

from installing an incandescent system. Swinging from

a long cord it is awkward, and its range of use is limited,

as all users know. Owing to lack of adjustability a

separate lamp must be hung for each separate spot to be

illuminated. Again, an incandescent -lamp may easily

become broken, and swinging at the end of a long con-

ducting cord it certainly invites destruction.

The O. C. White company has done away with all

these objections. By means of its holders perfect ad-

justability through an extreme range is obtainable. The

I amp may be brought at once into just the position de-

sired, turned so that the shade cuts off the glare from

he workman's eyes, and there securely held without the

least attention having been given to the fastening means.

The conducting cord is well protected by being strung

through the arms of the holder. It has been claimed on

good grounds that the average machine shop or factory

may be lighted to better satisfaction by two-thirds as

many lamps as ordinarily when these holders are used.

When not in use the lamp may be instantly pushed up

out of the way, thus reducing danger from breakage to a

minimum. The cut shows one of the latest holders for

ceiling attachment. This device permits of great ad-

justability, and it is especially designed for shops and

factories. The holders of the O. C. White company are

in use in many of the leading manufacturing establish-

ments of the country with great success.

CORRESPONDENCE.

Handling Election Returns.

Through the officials of the Postal Telegraph-cable

company, by the means of cordial invitations to

their patrons of the commercial world, to high school

teachers, pupils and others, a large proportion of the

people of Chicago has been put in possession of the in-

side working of a large telegraph office. But few of

those persons who view the returns from different states

and cities, as they appear on the transparencies of the

large newspaper offices, at each important election, have

a faint idea how these returns are so quickly made up

and placed on the lantern slide.

Entering the operating department, a busy scene is

disclosed. Every seat is filled; the aisles are alive with

check clerks and division chiefs, all intent on the duties

of the hour. A few facts regarding the collection and

distribution, with marvelous speed, over the whole

country, of the information sought outside by the "mad-

ing crowd." make the work interesting to an out-

sider.

In each state there is a general collecting office for

news, generally the capital of the state; each of the

"way" offices on a telegraph line collects the necessary

information from its own and adjacent towns, and trans-

mits it to the central office of that particular state.

Here the returns are put to a boiling down process, and

in as few words as possible transmitted to the Chicago

office, where, on its reception by the operator, it is

handed to a check clerk, who hurries it to the editor,

who scans it and hands it to his assistant. This assist-

ant has a large sheet in front of him filled with columns

of figures. The message is compared with the previous

figures from the same originating point, and it is here

decided whether to file or transmit it. If the latter, it

is handed to an operator, sitting at an adjoining table,

who immediately transmits it to five operators at the

same table, by means of a series of sets of telegraph

instruments; each operator, using the usual manifolding

process, writes 12 or 15 copies at the same time. As

soon as the sheets are finished, several boys stand ready

to snatch these manifold copies and distribute each to

its proper table, where the waiting opferator sends it to

all the stations on his own circuit.

On one particular circuit all the newspaper offices are

placed, and as the operator receives these returns at

each newspaper office, they are handed to the lantern

artist, who transfers them to the lantern slide with pen

and India ink. All this is done in less time than it takes

to tell it.

It must be remembered that all the while there is go-

ing on between large cities an interchange of returns.

The East sends to the West, and vice versa, and in the

case of a presidential election, this continues until four

or five o'clock in the morning. Usually the returns in

by or before 2 a. m. decide the election.

In the distribution of the election news this year it is

purposed by the Chicago Telephone company to supple-

ment the full and detailed reports furnished by the tele-

graph companies by transmitting from time to time dur-

ing the evening brief verbal bulletins, giving a resume

of the situation at the moment the bulletin is made up.

These will be transmitted to clubs, hotels and other

points where bulletins of this character are desired, and

will, it is believed, augment the telegraphic service in a

desirable manner. The telephone bulletins will be

transmitted as usual, being written out in manifold at

each exchange and passed to the telephone operators

directly at the switchboard, who in turn will call up the

various subscribers by whom the bulletins are to be re-

ceived.

New York Notes.

New York, October 24.—The tragic death of Ham-
lin J. Andrus of Yonkers, on Wednesday, has attracted

great attention in this city and in the surrounding com-

munity. The dead man was either murdered in his

office by the explosion of a bomb by electricity or else he

accidentally killed himself while experimenting with the

implements of destruction which caused the fearful work.

In either event ihe circumstances are most unusual and

distressing:. I can only briefly refer to them.

The body was found blown to pieces in the wreck of

Mr, Andrus' office at the factory of the Arlington Chem-
ical company, of which the dead man was secretary,

shortly after eight o'clock on Wednesday morning-. Mr.

Andrus was alone in his office at the time of the explo-

sion, which caused a terrific report. He must have been

killed instantly. It was at first thought that the death

was due to accident as pieces of gas-pipe were found,

and it was reported that Mr. Andrus had been experi-

menting with explosives in an attempt to protect the safe

from burglars. But later discoveries seemed to indicate that

mu-der had been deliberately planned with perverted in-

gt;nuity. In the basement the coroner with the aid of

detectives, found an electrical contrivance that seemed

expressly designed to exp'ode a bomb in the office at any

time desired. The apparatus is thus described by a

nev/spaper writer

:

The searchers found a wire leading from the office

down into the basement through the hole through which
the steam pipe passed behind the safe. This wire led

along the side of the foundation to the wall of the main
building, retraciig its progress from there to a point
directly under the desk at which Mr. Andrus was prob-

ably standing when he met his death. From the battery

another wire joined the first, and both of them ran

irregularly over a partition to a poin: over and behind
tne furnace. Here both wires passed over a nail. Only
a foot or so lower the connection was broken and the

ends of both wiies were looped one within another. The
insulation on each wire was then scraped back so as to

leave the wires bare at the lowest part of the loops.

Were these bare places to meet the connection would be
completed, and the wires grounded in the bomb would
explode the powder there.

But this would defeat the object of the assassin. The
bomb must not explode until the victim was ready. To
prevent the connection from being prematurely made the

loops were suspended from a nail S) that the uninsu-
lated spots did not come in contact. To the wires thus

suspended was attached a weight in the form of a small

section of gas-pipe weighing possib'y two pounds. This
weight was also hung from the nail by a hook of wire

strong enough to sustain the weight, but frail enough to

yield to a strong pull. A piece of hemp cord was tied to

the end of the weight and ran from there through a small
fan-light that opened into the yard behind the office. It

was a pull from this cord, the authorities believe, that

released the weight which in turn pulled after it the
wire loops. The loops thus released met at their uninsu-

lated points, closed the circuit and exploded tlie bomb.
All the experts who examined the wires, the batteries

and the mechanism employed to explode the bomb
agreed that the man who p anned the scheme was not an
expert in handling electricity, although he must have
had a fair knowledge of the habits of the fluid. This
idea is based upon the fact that the wires were put up
very loosely. They were not fastened in the usual way,
but were wound around the pipes and ran over the joist

braces near the rafters. The loops were constructed, too,

in a clumsy and bungling manner, and apparently noth-
ing in the whole arrangement had b^en done with tools.

There was nothing done that could not have been ac-

complished with a strong man's bare hands. This may
be a proof of inexperience on the part of the assassin, as

the coroner thinks it was, or it might have been the re-

sult of a determination to leave as slight clews as pos-

sible.

There were four cells of Mesco dry battery used for

the circuit. This battery is made by tbe Manhattan

Electrical Supply company of this city. A hardware

merchant has been found on Broadway, New York, who
sold Mesco batteries to Mr. Andrus' sou, but this man
says that young Andrus returned the batteries three or

four weeks before the tragedy. The case is very myste-

rious, and no clew has as yet been obtained. The inquest

will be held on Monday. M. S.

The Central & South American Telegraph company
of 27 Wall street. New York, has subscribed $t,ooo to-

ward a fund for the relief of the sufferers from the re-

cent conflagration in Guyaquil, Ecuador.

PERSONAL
A. L. Daniels, who represents the H. B. Camp com-

pany of Aultman, Ohio, stopped in Chicago on his way
home from the St. Louis convention.

M. E. Bates of Chicago, for many years an engineer
of the old Edison Manufacturing company, has gone to

Verde, Ariz., to take charge of a lighting plant in that

place.

Prince Hilkoff on his visit to Niagara Falls last week
was taken for a ride over the "Great Gorge route"

which he is reported to have pronounced the greatest

treat of his trip.

"Jim" Curamings, the Armorite man, made his cheery
presence known to his Chicago friends on Monday. He
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says that the success of his conduit and tubing has been
most encouraging.

Thomas J. Fay, for a number of years the New York
representative and lately general manager of the C& C
Electric company, has severed his connection with that

company and is about to join the ranks of consulting
electrical engineers.

H. E. Collins, senior member of H. E. Collins & Co.,

iron and steel brokers of Pittsburg, died after a long ill-

ness on October r4th, at his late residence in Pittsburg,

at the age of 53 years. Mr. Collins, who was one of the

best known iron merchants of Pittsburg, was born at

East Bloomfield, N. Y., in 1S43. At an early age he
went to St. Louis, where he became prominently identi-

fied with iron ore interests. While there he effected

deals which at the time had an important bearing on the

iron ore trade. In 1877 he located in Pittsburg and en-

gaged in iron and tt;el broking business as the head
of the firm of H. E. Collins & Co. He was a member
of the American Institute of Mining Engineers for years.

Mr. Collins leaves a wife and five sons, one of whom,
H. L. Collins, is a cadet of the Naval Academy at An-
napolis, Md.

James Henry Greathead, the famous engineer who
planned the tunnel for the City & South London under-

ground electric railway and other great works, died at

Streatham, England, on October 21st. He was born in

England, and began his work as an engineerin the office

of Brunei, the builder of the Thames tunnel, of the first

broad-gauge railway—the London & Great Western

—

and of the steamship Great Eastern. After some years

of work in England, Greathead was compered by failing

health to spend some years in India and Australia,

where he continued the practice of his profession. On
his return to England he resumed his special work in

improving and developing tunnel construction, under
what is known as the Greathead system. The Central

London tunnel, now building, is the beginning of a sys-

tem that is lo extend over 20 miles. The Greathead
system consists in forcing an iron or steel cylinder or

shield underground, which forms the body of the tunnel.

In sand and water formations the tunnel is made water-

tight by "grouting ' the outside by forcing cement under
great pressure from the inside to form a jacket around
the outside of the cylinder. Mr. Greathead's "water
shovel" is also an important addition to engineering de-

vices, consisting of a stream of water under pressure to

loosen soil, with a pump to carry off the semi-liquid ma-
terial resulting, operated from within an advancing
shield. Mr, Greathead has been consulting engineer in

the Hudson river tunnel schemes.

TRADE NEWS.
The St. Louis Iron & Machine Works build the

"heavy-duty"' St. Louis Corliss engine, and claim for it

great strength, constant regulation under wide range of

load, economy of operation and the ability to operate

under excessive overload. The engine is substantially

constructed, with massive frame of novel design, and the

material and workmanship are said to be of the best.

On the question of economy this claim is made: "We
have our simple high-pressure engines running upon 25

and 26 pounds of water per horse power per hour on
variable loads. Under favoratjle conditions, we have
with our compound condensing engines, using surface

condenser and with double ported valves, developed an

economy of 14 2 pounds of water per horse power per

hour."

The National Electric Car Lighting company of 30

Broad street. New York, in a recent folder on train

lighting, shows how electric light may be advantageously

generated from the car axle. The Moskowitz system is

recommended. There is a small dynamo on the car

truck driven from the axle by belting and the interposi-

tion of a spring-cushioned countershaft. The switch-
board is located in the body of the car, which is wired
for 14 i6-candle power lamps. Flexible leads from the
dynamo permit a considerable divergence of movement
of truck and car body. Two sets of storage cells are
provided t© steady the current and provide light when
the car is at rest. One set is being charged while the

other is feeding the light circuit. The advantages
claimed are: Moderate first cost, high grade of effi-

ciency, small expense for maintenance, simplicity of de-
sign, easy inspection and the possibility of employing
unskilled labor for attendance.

S. F. B. Morse is probably one of the best known and
most popular men in the electrical trade. Bearing as he
does a name known all over the civilized world, having
himself been identified with electrical interests for nearly

25 years and enjoying a valuable and extensive acquaint-
ance in the electrical trade from one end of the United
States to the other, he is looked upon by manufacturers
of electrical goods as a very desirable man to represent
them, particularly in the West, where Mr. Morse has
made bis home for the last seven years. For five years
Mr, Morse has been the western representative of Kerite
wire and cables and still retains this agency, to the great

satisfaction of his numerous customers and the good of

the Kerite products. Heretofore Mr. Morse has uni-

formly declined all offers to take up other specialties,

but within the last few weeks he has selected several

high-class staple specialties and now controls the general
western business of the well-known Medoery insulation

for overhead electric trolley railway equipment, and
Medbery switches for electric light and power service.

These goods are too well known to require comment and
no doubt their uses will receive a new impetus through
Mr. Morse's able efforts. He also handles the Gordon-
Burnham battery and the Iron-clad Rheostat company's
rheostats, heaters and theater dimmers, all of which are

well-known staples There is no doubt but that with

these specialties Mr. Morse will be one of the busiest

men in Chicago, and the respective factories of the com-
panies he represents kept busy filling his orders. His
friends will be pleased to learn of his new enterprises

BUSINESS.
The Chicago School of Electricity offers a free

scholarship lo the successful contestant in a guessing
match to determine the plurality in Chicago of McKinley
or Bryan.

Electra high-grade Nuernberg carbons, as carried in

stock in Chicago by the Electric Appliance company,
are rapidly becoming standard in the West, and are

finding favor with the trade, on account of the brilliancy

and the steadiness of their light, and the fact that they

burn almost without dust. The demand for them at

this time promises a heavy fall and winter trade.

The Consolidated Insulated Tube company of Boston,

Mass., has purchased all the rights, title and interest,

together with machinery and patents, of the Builders'

Insulating Tube company of Lynn, Mass., and the Kin-

ney Electric Conduit company of Boston. Mass., and
will manufacture a full line of plain and armored tubing

for interior and underground electrical wiring. The
Consolidated company will endeavor to make prompt
shipments of the most improved goods in this line known
to the trade.

The Sunbeam Incandescent Lamp company has made
an important arrangement with the Western Electric

company, whereby the latter company will act as its

sole selling agent. The business will still be done in

the name of the Sunbeam company, but the sales de-

partment will be removed to the Western Electric com-
pany's building, No. 242 South Jefferson street. This

will give the Sunbeam company the benefit of an une-
qualed selling organization. The new factory of the
Sunbeam company, located at Desplaines. 111., is now
fully equipped and in operation, and is said to be one of
the most complete and to contain the most modern ma-
chinery and apparatus used in lamp manufacturing.

The circular literature of the Walker company is at-
tractive in appearance and sets forth the points of ad-
vantage of the Walker apparatus in a particularly con-
vincing way. The cuts are especially happy as graphic
exponents of the claims made in the text and at once
convey to the eye the impression desired, "Dynamos
for Isolated Lighting" and "Important Points About
Armatures" are recent issues. It is claimed that the
Walker armature is exceptionally well protected against
accident. "You could hit the surface of the Walker ar-

mature with a hammer," says the company, "or roll it

across the floor and stand it on end in a corner without
injury. None but a willfully careless attendant could
damage it."

The Farr Telephone & Construction Supply com-
pany, 342 Dearborn street, Chicago, is one of the well-
known concerns in the electrical line which has not
been affected by the business depression. The Farr
company is receiving more orders for its telephones and
supplies than it ever did before. This speaks volumes
not only for the goods which the company places on the
market, but for the able management of its officers as

well. The company manufactures everything pertain-
ing to telephones, and its instruments and supplies seem
to be giving perfect satisfaction to users, of whom there

are many in every state in the Union. The company
has recently issued a new illustrated catalogue on tele-

phones and accesspries which it will be pleased to mail
to anyone interested on request.

The Replogle Governor Works of Akron. O,, are in-

stalling a number of their well-known relay water wheels
governors, which are particularly adapted to street rail-

ways operated by water power. Managers of such
plants should investigate this system. A very complete
illustrated description of this governor was given in the

Western Electkici.\n of June 13th, in connection with
the water-driven electric plant of the Citizens' Electric

Railway company of Fishkill-on-Hudson. The details

of the test of this governor showed that it was well

adapted to the work and a highly reliable and valuable
adjunct to the plant. It was made under severe conditions,

and a remarkable point was that in only one case did

the speed rise to slightly exceed five per cent, from nor-
mal. By its use the operation of electric lighting and
railway plants by water power is rendered as satisfac-

factory and free from fluctuations under varying load as

by steam.

A representative of the Western Electrician recently

visited the Diamond Electric company of Peoria. 111., and
was pleased to learn that the company's factory is now
rushed with orders. As may not be generally known to

the trade, the controlling interest of the Diamord com-
pany has recently passed into the hands of A. N . Searles,

its present secretary and treasurer, who, together with
Electrical Engineer G. A. Scheeffer, will push the man-
ufacture of the Diamond company's high-class goods.

The company desires it to be known that it has recently

made some marked improvements on the Scheeffer watt-

meter, which makes its accuracy permanent, even under
the smallest possible load. The new Scheeff^er trans-

former also deserves special attention. The company is

issuing notices showing the comparative tests made at

the State University at Madison, Wis. The factory is

well equipped for business. With Mr. Searles' energy
and general knowledge of the electrical business, backed
by Mr, Scheeffer's thoroughly tried expert knowledge,
born of long experience in this particular line, it is easy

to prophesy a continuance of the company's success, and
a large inci;ease in the output sold. ^..^?^

ILLUSTRATED ELECTRICAL PATENT RECORD.
569,598. Electric Apparatus for Registering Figures

at Distances. Max Arndt, Aix-la-Chapelle, Ger-

many. Application filed August 5, 1S95.

This device comprises a mechanism for recording the

oscillations or strokes of a gas*balance at a distance from
the instrument, consisting of an oscillating body in connec-
tion with a moving part of the instrument, which oscillating

body is suspended in front of several conductors arranged
one above another and in front of a conductor connected
with the battery, and of a rotary recording drum over or in

front of which are arranged, fi.'ied in levers, writing or

marking studs or siyles, each of the levers being placed be-

hind or over an electro-magnet, and each of the series of

electro-magnets being on the one hand in connection with a

conductor, and on the other hand with the battery, and of

an electro-magnet in connection with a battery through con-

ducting wires in which is interposed a circuit-breakerwhjcb
periodically breaks the electric circuit, this magnet being
located opposite the oscillating body.

569,618. Electric Conduit and Appurtenances. Mal-

colm Dickerson, Fort Wayne, Ind. Application

filed September 11, 1893.

With this conduit there are combined conductor supports,

each comprising a hollow insulating sleeve having an en-

larged head which abuts on the outer surface of the con-

duit, and a body portion which fits and is seajed within an
aperture in the wall, the sleeve being open at its inner end
only . a slightly yielding non-metallic tubular core inserted

within the sleeve, a metallic stem seated in the tubular

core, and means for attaching the conductor to the outer

end of the stem.

569,631. Ball Bearing Trolley Pulley. Herbert N.

Gale, Bristol, Conn. Application filed July 14,

1896.

In this pulley for trolleys the essential features are the

pulley-body having the exterior Une-wirR trough, the in-

Issued October 20, i8g6.

terior ball trough, the ball supply orifice and the ball con-
finers. in cojnbination with the hub grooved exteriorly to

form the ball trough, and the pulley shaft bearing the hub.

569,634. System of Distributing Electrical Power, etc.

William D. Gharky. Philadelphia. Pa. Applica-

tion filed July 2, 1895.

Of 21 claims the first provides for a system for the dis-

tribution of electrical power consisting of a series of dis-

tributing conductors and independent feed-wires leading

from a source of electrical power to each conductor, the

combination of two or more distributing conductors with

one or more automatic cut outs adapted to normally connect
adjacent conductors, and to sever their electrical connec-
tion when there is an abnormal flow of electrical current

from one conductor, and means for automatically actuating

the cut-out to restore connection on the reduction of flow

from the conductor beyond a determined amount.

569,643. Apparatus for Measuring Candle Power of Arc
Lamps. Edwin J.

Houston and Arthur E. Ken-
nelly, Philadelphia, Pa. Application filed May 11,

1896.

A method of measuring the mean spherical luminous in-

tensity of a source of light, which consists in revolving two
mirrors about an axis passing through the source under
such conditions that the light from the source is reflected

in different successive angles of a single plane onto the

screen of a photometer, and also transmitted in this re-

flected passage according to a simple harmonic law.

569.680. Electrolytic Process of Bleaching and Refin-

ing. Bertrand S. Summers and Leland L. Sum-
mers, Chicago. III. Application filed November 29,

1895-

The method consists in immersing the material to be
bleached in the region of the positive pole in an electro-

lytic bath containing a hydrate and a fluoride, passing a
current of electricity through the bath and isolating ihe
chetT-ical agents passing to the positive pole, which ccnie
in contact with the material to be bleached from the agents
passing to the negative pole.

569,692. Multiple Fuse Cut-out. Gardner T. Voor-
hees, Boston, Mass. Application filed February
26, 1894,

Features claimed are: A multiple fuse cut-out consisting
of a fuse carrier, a plurality of fuses carried thereby, a con-
tact at one end of each fuse, an exposed contact for the
other end of the fuse, a conducting shell for the fuse
carrier, and a conductor connehiing the shell with the fuses
seriatim, the shell being formed with an opening, the ex-
posed fuse contact exposed at the opening, and the shell
and carrier being movable one in relation to the other.

569.709. Safety Apparatus for Railway Crossings.
George Gibbs, Milwaukee, Wis. Application filed

December 13, 1893.

The combination with the insulated section of working
conductor on an electrically operated road, of a cutout
therefor and a train stopping device such as a signal, de-
railing switch, or the like, on the intersecting road oper-
atively connected with the cut-out to block traffic on the
electric road when the right of way is given to the other
road.

569.713. Wire Connector. Herman Haug, Nev;ark,
N. J. Application filed June 10, 1896.

A connector for electric wires consisting of a tube pro-
vided at opposite sides with longitudinally extending de-
pressions dividing the tube into two adjoining and connect-
ing circular-shaped channels of different size, and adapted
to receive the wires to be connected, and to be twisted to-
gether with the wires.
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569.722. Plating Apparatus. John T. Morrow. Great
Falls, Mont. Application filed April 5, 1S95.

In this combination the anode consists of a perforated re-

ceptacle filled with broken or scrap metal; the conducting
shoe rests upon and above the scrap metal, and a flexible

conductor leads lo the shoe, wliereby, as the scrap metal is

corroded, the shoe may descend by its own weight.

569.723. Alarm Device for Folding Machines. James
P. Neilan. New London. Conn. Application filed

February 15, 1S92.

.\n electric circuit-closer is connected with a folding
machine to give an alarm.

569,727. Locking Electric Lamp Socket. William L.

Taylor, East Liverpool, Ohio. Application filed

February 21, 1896.

Means for automatically locking the lamp in its socket by
inserting the lamp therein and a key by which alone the
lamp can be released are provided.

569,738. Underrunning Trolley. Norman C. Bassett,

Lynn, Mass. Application filed June 26, 1896.

The second claim reads : In a trolley the combination of

a support for the trolley pole, a base to which the support
is pivoted, lifting springs secured to the support and the

base, and a spring acting as a bufifer spring in the upper
positions of the trolley, and as an assisting spring in the
lower positions.

569,746. Electric Motor. Herman B. Collins, Fulton,

N. Y. Application filed November 20, 1895.

This type of motor is described as having a rotary arma-
ture, a field magnet having its pole-pieces arranged above
the armature for magnetically attracting the same up-
wardly, and a rotary head or part arranged beneath the
armature and revolved thereby.

.•569,748. Armoring or Covering for Electric Cables,

Henry Edmunds, London, England. Application

filed August 27, 1896.

Armorings or coverings for electric cables made of wires
of ordinary round form alternating with wires, having re-

•cesses at their sides in which the first-named wires engage.

NO. 569,746.

569,752. Wire Connector. Alfred Gartner, Newark,
N. J.

Application filed June 10, 1896.

A connector for electric wires consisting of a metal strip

bent into the shape of an oval tube, and having its edges
overlapping, and adapted to slide on each other, the tube
being adapted to receive the wires from opposite directions
and to be twisted together with the wires.

569,754. Electric Lighting by Wind Power. John W.
Gibboney, Lynn, Mass. Application filed July 23,

1896.

The method of charging storage batteries from a variable
•source of power, consisting in maintaining a strong mag-
netization of the field of the generator, storing the energy
of the variable source of power until sufficient to start the
generator at the required charging potential, and regulat-
ing the application of the power to produce a volume of

charging current proportionate to the amount of energy de-
livered at the place of storage,

569.756. Trolley Support for Trolley Cars. Otto Holz,
Schenectady, N. Y. Application filed May 2, 1S96.

The combination with a trolley arm, which is adapted to

fbe secured to a car, of a frame supported thereby, and a

spri-ng-operated rod which passes therethrough, this rod be-
ing provided at its upper end with spring-arms, and two
wheels or pulleys which are mounted thereon, and which
are arranged horizontally, and provided with peripheral
grooves, and between which the trolley wire or conductor
'is adapted to pass, the spring-arms by which the wheels or
fpulleys are supported being each provided with a cord or
Olher device which extends therefrom.

•'569,764. Illuminated Sign, Charles L. Nason, New
York, N. Y. Application filed December 14, 1895.

This electrical sign consists of a stationary outer casing.
:in the sides of which the letters of the sign are cut. a re-

-voluble cylinder placed within the casing, an electric motor
- at one end thereof for revolving the cylinder, an electric in-

-candeficent light within the cylinder, and electrical conduc-
' tors extending tlirough the casing and cylinder, the conduc-
'tors being in connection with the light and motor, the body
iportion of the cylinder being transparent, and composed of

i^iroJ -strips of different colored material,

569,772. Trolley Support for Electric Railways. Sid-

ney H. Short, Cleveland, Ohio. Application filed

June 8, i8g6.

In a trolley support, a base, a series of springs connected
at one end to the baKe, a trolley pole, certain or the springs

being fixedly connected at their other ends to the pole, and
ithc other of the springs having Kliiling connections with the

.pole, adapted to move IcngthwiBc thereof, whereby the pojo
IS supported by the springs and is permitted universal
fnovement.

569,785. Electric Gas Lighting Burner. William E.

Cram. Boston, Mass. Application filed January

29, 1896.

This device has provisions not only for oscillating the
lever to turn the cock and carry the movable electrode
across the fixed electrode, but also for swinging the lever

on its pivot to change the path of the movable electrode
after each movement of the cock, whereby the electrode is

caused to make contact with the fixed electrode during one
movement of the cock, and to avoid the fixed electrode dur-
ing the opposite movement of the cock.

569,802. Electric Machine. Albert Schmid, Pittsburg,

Fa. Application filed November 27, 1891.

The fifth claim is given: A field magnet for electric
motors of rectangular form, and of greater length than
depth, and having two horizontal poles and two poles at

right angles thereto, said field magnet being divided verti-

cally through the latter poles, and bolts co upling the two
sections together.

NO. 569.754-

569,803. Fuse for Electric Circuits. Charles F. Scott.

Pittsburg, Pa. Application filed December 3, 1S95.

A fuse for electric circuits, comprising two end portions
and a narrow connecting strip or isthmus formed of a metal
having a high degree of conductivity, with a body of metal
having a low melting point reinforcing the strip or isthmus.

569,807. Telephony. John T. Williams, Brooklyn,
N. Y. Application filed March 25, 1895.

In telephony the combination of an induction coil, _ a

signaling instrument, the latter being in the secondary cir-

cuit of the induction coil, a circuit shunting the secondary
of the induction coil, another circuit having two branches,
one of which includes a circuit interrupter and the primary
of the induction coil, and the other including ihe trans-

" mitter and the primary of the induction coil, and a switcH
arranged to close either of the branch circuits or the shunt
circuit while leaving the others open.

569.817. Electric Arc Lamp. Harry P. Davis, Pitts-

burg, Pa. Application filed January 14, 1895.

In an alternating current arc lamp the combination with
a series coil and a coil in inductive relation thereto, of car-
bon-controlling mechanism comprising means actuated
directly and solely by the coils to open and close the sec-
ondary circuit.

569.818. Electric Arc Lamp. Harry P. Davis, Pitts-

burg, Pa. Application filed January 14, 1895.

The combination with a series coil and a shunt coil hav-
ing two sections, one of which is normally short-circuited,
of a rocking frame provided at one end with a movable
armature or core common to the coils, and a spring and a
movement-retarding device connected with the other end
of the frame.

569,824. Brush Holder for Dynamos. William M.
Hand, St. Louis, Mo. Application filed January

27, 1896.

There is in combination with a commutator brush and a
holder therefor, a socket, a spring for pressing the brush
and conducting the current, working in the socket and
formed of flat metal having its transverse dimension in the
direction of yielding reduced to give the requisite resili-

ency, and having its other transverse dimension relatively
increased to afi'ord ample section for conductivity without
heating.

569,827. Single Wire Electric Railway. John C.

Henry. Westfield, N. J. Application filed August
27, 1S92.

As shown in the cut, the inventor has planned an over-
head electric railway, having two tracks and a single work-
ing conductor common to both. There are zigzag feed and
span "wires, insulators supported by these wires having
hangers to support the working conductor, and branch
wires connecting the conductor with the feed and span
wi re

.

NO, 569.802.

569.836. Electrically Welded Pipe Joint. Albert H.
Matatall and Ira C. Matatall, Harrison, N. J. Ap-
plication filed August 26, 1895,

The process of electrically welding metallic pipes, which
consists in interiorly reaming out both sections of the pipe
until the inward bevel extends to the peripheryof the pipe,

and thereby reducing outward resistance to end pressure,

subjecting the reamed out extremities to end to end pres-

sure, and at the same time to an electrical current, and
thereby soflening the extremities and turning the same out-

ward, and thus welding the parts together.

569,851. Thermostatic Fire Alarm. Henry Baer. New
York, N, Y. Application filed March 7. 1896.

The combination of a thermostatic bar, means for heat-

ing the bar, a detent connected with the thermostatic bar,

a movable contact supported by the detent, and another
contact adapted to be engaged by the movable contact
whenever the heal action on the thermostatic bar is inter-

rupted, so that an electric circuit is closed and the alarm of

fire Kiveo.

568.861. Circuit-closer for Burglar Alarms. Charles
H..Dowden, Newark, N.

J.. Application filed Feb-
ruary 29, 1896.

An electric circuit-closer is adapted, with side plates and
contact blocks, to sound an alarm when set for that purpose
at windows or other places.

569,866. Electric Motor. Wallace E. Freeman, Long
Island City, N. Y. Application filed June 4, 1895,
Renewed September 24, 1896.

In an electric motor a cylindrical shell constructed of two
sections, with a concentrical cylindrical field magnet ou the
interior of the head of each of the sections, the field mag-
net constructed in outline eccentric to the line of the ex-
terior of the armature,

569.881. Electric Arc Lamp. James E. Morris, Ches-
ter, Pa. Application filed April 2, 1896.

The essential features of this lamp are the magnet, a core,
an annular projection from the bottom of the core, a de-
pending lug integral with the projection, a disk having a
central aperture and hinged to the lug, the tubular metallic
piece having a flared head located in the magnet frame
above the core, standards extending from the frame con-
nected at the top by a cross-piece having a central aperture,
a carbon rod having' a bead formed on its upper end,
brushes connected respectively on different sides of the
frame, and extending inwardly from the same, whereby
they engage different sides of the carbon rod.

569.882. Lock With Electric Safety Attachment. Adrien

J.
Moulart, Paris, France. Application filed June

6. 1895.

In a lock two conducting halve-sleeves arranged out of
contact with each other, a split key-hole sleeve surrounding
them, an insulating sleeve between the key-hole sleeve and
the half-sleeves, and an electrically operated signaling de-
vice in circuit with the half-sleeves.

569. S89. Trolley for Electric Railways. Henry A.
Seymour, Washington. D. C. Application filed

June 15, 1896.

The combination with a trolley pole and a trolley wheel
holder at the upper end of the pole, of an electro-magnetic
device connected with the holder and constructed to force
the trolley wheel against the conductor.

NO. 569,827.

569,908. Telephone Transmitter. Horace C. Alexan-
der, Bonham, Tex. Application filed January 6,

1895.

In a telephone transmitter the combination of a dia-
phragm, a spring-supported carbon cell furnished with a
flange faced with soft material, and a filling of granulated
electrode placed in the carbon cell.

569,911. Electrical Muffle or Heater. Levitt E. Cus-
ter, Dayton, Ohio. Application filed May 31,

1S95-

This device has a lower chambered part mounted on an
insulating base and provided with a resistance coil, an
upper part also chambered and provided with a resistance
coil, suitable means whereby a circuit maybe established
through the resistances in series or multiple at the will of
the operator, and two substantially opposite sight-openings
communicating with the interior chamber of the muffle.

569,931. Socket and Switch for Incandescent Lamps.
John M. Moffat, London. England. Application

filed October 15, 1895. Patented in England April

16, 1S94. and in France April 3, 1S95.

.\ socket in which contact is made by means of a longi-
tudinally movable rod.

569.934. Combined Electric Hydraulic Elevator. John
Parkinson. Los Angeles, Cal. Application filed

January 25, 1S95. Renewed February 25, 1S96.

The seventh claim is given: In an elevator the combina-
tion set forth of the car, an electric motor, power transmit-
ting mechanism for transmitting power from the motor to

raise the car, a hydraulic cylinder having two compartments
communicating with each other, a piston operatively con-
nected with the power transmitting mechanism, and having
two heads, one in each compartment of the cylinder, a body
of liquid in the cylinder between the piston heads, a valve
for controlling the flow of liquid between the compart-
ments, a valve rod connected with such valve to open and
close the same, a rheostat for turning the electric current
onto and off from the motor, a valve rod connected with the
valve to open and close the same, a toothed wheel con-
nected with such rod to operate the same to open and close
the valve, means for partially rotating the toothed wheel
and a rheostat-operating pinion connected with the rheostat
and geared with-the toothed wheel, the whole being so ar-

ranged that when the toothed wheel is thrown into position
in one direction to close the valve the rheostat is thrown
into position to cut off the current from the motor.

569,960. Automatic Circuit Breaker and Closer. Charles

C, Drake, Trenton, N. J. Application filed July
10. 1896.

A cut-out comprising a magnet and its ai jnature, a swing-
ing arm engaged witli the armature, a normally wound
motor having a detent in the path of the arm for releasing
it, and a device operated upon movement of the motor for

restoring the arm.
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Lewis Institute.

The opening of the finely equipped Lewis Institute of

Chicago in September added another to the institutions of

learning in this city largely devoted to practical instruction

in the industrial arts and sciences. In the language of the

management, "the institution is provided with a liberal

endowment, and is designed tc help those who are will-

ing to help themselves in securing such an education as

will give them a more complete mastery of modern life,

with its increasing demands for skilled and intelligent

service." With such an aim, devoted to "science, litera-

ture and technology," the Institute does not fail to make

faces on both Madison and Robey streets, and a de-

tached building for shop work. The main building is

six stories high above the basement. The first floor, on

Madison street, is set aside for business purposes, in ac-

cordance with a provision of the will of the founder. A
lecture hall, with a seating capacity of 750, comprises

the first and second floors on Robey street. The re-

mainder of the main building is used for libraries, labora-

tories, lecture rooms, class rooms and studios for draw-

ing. The shop building is two stories high, with a

basement, in which are the boiler, engine and forge

rooms. The first floor of the shop will be used for metal

ing that time the latent bent of the youth toward science,

technology or commerce is discovered and encouraged,

that he may intelligently fit himself for his work in life.

There are preparatory, academic and collegiate divisions,

and eight departments of instruction have been organized

.

Electricity is classified under Natural Science. A tuition

fee is charged, but it is promised that "such provision

will be made, however, by way of scholarships or other-

wise, that students who have proved their worthiness by

the record of one year's faithful and successful work will

not be obliged to discontinue their studies for want of

means with which to pay their tuition."

adequate provision for general electrical instruction.

As a promising addition to the now numerous and widely

extended agencies which afford opportunity to acquire

practical training in the theory and applications of elec-

tricity, the Lewis Institute is assured of the hearty sym-

pathy and good will of the readers of the Western

Electrician.

Allen C. Lewis is the benefactor to whom Lewis In-

stitute owes its existence. By his will, admitted to

probate on November i, 1S77, he left a large portion of

his estate, valued at $550,000, for the support of the

projected Institute and indicated the manner of organi-

zation. Trustees managed the estate so well that a year

ago, when the property was turned over to the trustees

of the newly incorporated institution, it amounted in

value to $1,600,000—in truth a liberal endowment.

Credit is especially given to Hugh A. White for this

efficient management. John A. Roche, C. C. Kohlsaat,

and John McLaren were the incorporators of the Insti-

tute, and George N. Carman is the director. The re-

maining members of the board of managers are Oliver

H. Horton, Thomas Kane. William J.
Chalmers,

William R. Harper, Christoph Hotz. Albert G. Lane

and Henry M. Lyman. The school was incorporated

under the laws of the state of Illinois on July 9, 1895.

It occupies a site covering the greater portion of the

block extending from Monroe to Madison street, be-

tween Winchester avenue and Robey street, purchased

at a cost of $169,000. This site is centrally located in

the West Division of Chicago, and is easily accessible

from all parts of the city by means of several lines of

surface cars and the Lake street and Metropolitan ele-

vated roads.

The buildings cover a space extending 195 feet on

Madison by 125 feet on Robey street, and consist of the

handsome main building, illustrated herewith, which

Dj'uamo Room. C. W. Cirman,

LEWIS INSTITUTE.

;tant Professor of Physics.

work and machine construction and the second floor for

woodwork. Both the shop and main building are sup-

plied with elevators and the most approved appliances

for lighting, heating and ventilation, and are now being

equipped with whatever apparatus is needed for the suc-

cessful accomplishment of the work to be undertaken.

The buildings are fireproof structures of brick, sand-

stone and terra cotta, with steel framework. The cost

of both buildings was $230,000, exclusive of fittings and

furnishings. The school is designed to accommodate

about one thousand students.

In general, it is stated that the Institute is intended

to fill the gap between the public school and the univer-

sity. It takes children below the usual -high-school age

and carries them to about the first or second year of

work ordinarily demanded in American colleges. Dur-

It is designed, at the outset, not to differentiate the

work in electricity from the courses in general and tech-

nical physics. Twelve weeks of the 36 assigned for the

first year, or general course in physics, will be devoted

to the general and experimental study of electricity.

In connection with the second year's work in physics an

experimental course in electricity is contemplated, that

shall extend through the three quarters of the year.

The western portion of the fourth floor of the main

building is set apart for the work in physics and elec-

tricity. A glance at the plan on the next page will show the

arrangement. The space is divided in the following

manner: The lecture room is in the southeastern cor-

ner of the Robey street wing, and is about 36 by 40 feet.

It has amphitheater sittings and will accommodate 150

students. Each sitting is provided with a folding tablet
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arm. The experimental table is 24 feet long and is elec-

trically connected with the switchboard just back of it.

Directly south and opening into the lecture room is the

instructor's apparatus and preparation room. North of

this are two rooms for photometric work. To the east

of these is a work shop and photographic room. On

the western side of the lecture room is the general phys-

ical and electrical laboratory. It is about 24 by 40 feet.

It is equipped with switchboard, instructor's experi-

mental table and seven students' working tables. Here,

as in the lecture room and in the chemical department,

the Western Electric company supplied the marble

boards, electrical apparatus and connections. All of

these tables are electrically connected with the switch-

board by means of wires below the floor. North of the

general physical laboratory is the reference room and

library for this department. North of the library again

is the electrolytic room, equipped with dynamo, accumu-

lators, primary batteries and elec-

trical apparatus in general. Farther

north still is the balance and test-

ing room, which is about 20 by 40

feet. East of the balance room is a

room about 20 by 40 feet, designed

for advanced students.

All the tables in the experimental

laboratories are electrically con-

nected by heavy mains with the

dynamo room in the basement. This

dynamo room, as shown by the

illustration on the preceding page,

is equipped with a Ball & Wood 90

horse power compound engine, di-

rectly connected with a Siemens &
Halske 60 kilowatt multipolar gener-

ator. This room also contains a 50

horse power Skinner engine for ven-

tilating purposes. Power is fur-

nished to the shops in the adjoining

building by means of electric motors

of about 40 horse power capacity,

had a wide practical experience. He was educated in

the University of Michigan. After leaving college he

became interested in meteorological work and was assist-

ant under Prof, Harrington, the former chief of the

United States Weather Bureau. He was also connected

with the American McLeorolog^ical Journal. He has

had ample experience as a teacher. He was instructor

in physics at the Grand Rapids (Mich.) high school,

and he has been principal of high schools in Owasso and

Lansing, Mich. More recently he has been instructor

in physics in the South Division and Lake View high

schools of Chicago. While in Grand Rapids, from

1892 to 1894, he was city electrician and also president

and general manager of the Grand Rapids Electric

company. During the summer of this year Prof. Car-

man traveled in Europe, studying electrical apparatus

and construction in Great Britain and on the continent,

visiting several of the leading technical schools.

AfAa/50N St.

LEWIS INSTITUTE.—PLAN OF DEPARTMENT OF PHYSICS (FOURTH FLOOR}.

operated from the central plant in the basement. Elec-

tric lighting is used throughout, with handsome iron

fixtures. Frank B, Rae was the electrical engineer

for the house plant.

It is not designed by the trustees of Lewis Institute to

graduate finished mechanical and electrical engineers.

The institution is regarded as a preparatory school.

However, it offers a six years' course, and is designed to

thoroughly fit the student to enter the junior year of the

best universities and technical institutions. It is in-

tended, as well, to aid the young man who must go

directly into practical work as an electrician rather than

enter an institution for the completion of a technical

course. Evening classes have been arranged for the

benefit of those who are unable lo devote their time to

study during the day. X-'or such students lessons and

laboratory work are given in measurements of length,

volume and mass; properties of solids, hydrostatics,

pneumatics and general dynamics; frictional electricity

and heat; sound, light and current electricity.

The electrical work is in charge of Charles Whitney

Carman, assistant professor of physics, whose portrait

is given in th2 preceding page. Prof. Carman, who is

37 years of age and a native of Walworth, N. Y., has

F. A. Rogers, the laboratory assistant in physics, is a

graduate of the University of Michigan in the class of

'94. He has had practical experience in electrical work

in South Dakota,

Electrical Cooking at the Food Expo-
sition.

One feature of the Pure Food Show just closed in

Chicago was the use of electricity for cooking on the

part of exhibitors. This attracted much attention from

visitors and was the subject of a great deal oE commend-
atory comment. Four exhibits were supplied with elec-

tric cooking utensils by the American Electric Heating

corporation, represented by F. P. Lather, the weslern

manager, and had it not been for delay in making suit-

able connections with the mains of the Chicago Edison

company, which furnished the current, there is hardly

any doubt that the whole exposition would have been

conducted on an electrical basis, so far as heat for cook-

ing is concerned. The m:)it prominent feature in this

line was an electric kitchen conducted by the Domestic

Science League, represented by Emma C. Sickels, who
also gave lectures and demonstrations in cookery. The
league has recommended the use of electricity for cook-

ing and impresses upon all interested in domestic

science the great advantage and convenience of the

new method. In the electric kitchen there was an elec-

tric oven, electric stove plates, electric hot-water heater,

electric chafing dish, electric sad-iron and the like.

During the closing week the cooking of the menu printed

daily in the Chicag^o Record was demonstrated here very

satisfactorily. In other exhibits there were pancake

griddles, hot-water urns and small portable stoves on

which a variety of food products were excellently pre-

pared with rapidity and cleanliness.

Drawback Allowances on Electrical Ex-
ports.

Acting Secretary of the Treasury Hamlin has promul-

gated some important regulations regarding articles en-

titled to drawback on exportation under the provisions

of section 22 of the act of August 28, 1894. Articles

manufactured from materials on which duties were paid

under previous tariffs are entitled to drawback of such

duties under the provisions of the act whenever such

articles are exported under the proper entries. In case

material identified by a manufacturer was imported

prior to August 28, 1894, and deposited in bonded ware-

house, customs officers are expected to be careful to ascer-

tain the exact date and corresponding rate of duty under

which such material was withdrawn for consumption.

The drawback allowance is based on the quantities

and kinds of the articles exported, and it is therefore ex-

pected that customs officers will in all cases use due

diligence to ascertain weight,- gauge, measure or count.

as the case may require, of all merchandise which shall

be entered for drawback; and in cases where expert of-

ficial inspection or analysis is necessary, these officers

will also be careful to secure samples which will cor-

rectly represent the merchandise to be exported.

The following provisions apply especially to electrical

equipment:

Blastuig Caps and Electric Exploders, manufac-

tured in part from imported fulminate of mercury; allow

under synopsis 13,465; and on electric exploders, manu-

factured by the jEtna Powder company of Indiana, in

part from imported percussion caps or detonators; allow

under synopsis 13,286.

Electric Lighting Cables, manufactured by the Nor-

wich Insulating Wire company of Brooklyn, N. Y., in

part from imported lead; allow under synopsis 11,513.

Electric Light Szcitchcs, manufactured by the Star

Electric company of Philadelphia, Pa., in part from im-

ported chinaware; allow under synopsis 12,409.

Micanite Insulator, manufactured by the Mica Insu-

lator company of Schenectady, N. Y., from shellac and

imported mica; allow under synopsis 14,573.

Suggestions for Wiring Rules.
Secretary C. M. Goddard of the Underwriters' Na-

tional Electric association is sending out a circular let-

ter, with a blank for reply enclosed, asking for sugges-

tions in relation to the amendment or extension of the

underwriters' rules for electric light and power wiring.

These suggestions are for the consideration of the elec-

trical committee of the association, which will hold its

annual meeting in New York on December 8th. Mr.

Goddard says:

If you desire any rules amended, or any new rules

made to cover points not now touched upon, please fill

out these blanks, giving the wording of the rule as you
think it should be. and your reasons for the change or
addition, as briefly and succinctly as possible, and for-

ward the same when filled out to the undersigned on or
before December ist.

Use a separate blank for each section of the rules.

This is necessary that they may be arranged properly
for consideration. Additional blanks will be furnished
upon application.

We trust that you will give this matter your careful
attention, and as much of your time as you can spare;
and you 'will readily see that such suggestions as you
have to make should be forwarded as early as possible,

and that your reasons for the suggestions made should
be as comprehensive, and at the same time as brief, as
possible, in order that the secretary may have an oppor-
tunity to arrange and codify them by subjects, and com-
pare diflerent suggestions on the same subject, so as to

have them in such shape that the committee can quickly
and intelligently act on them in the limited time as-

signed to the meeting itself.

This subject is an important one to the electrical in-

terests, and the committee should have the benefit of a

wide and representative expression of opinion. The
secretary's office is at 55 Kilby street, Boston.

Adolph Ousdahl, who was granted a franchise for

electric lights at Staples, Minn,, has purchased ma-
terials and promises to have the plant in order by Jan-
uary ist.
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Frank C. Mason and the Police Tele-
graph Service of Brooklyn.

There are few men holding similar positions who are

as well known in the fraternity as Frank C. Mason, who
has been occupied with telegraph and telephone projects

from early boyhood and who has for many years been

superintendent of tfae police telegraph system of Brook-

lyn. This is due partly to Mr. Mason's personality and
partly to the fact that he has kept up with the times,

following closely every development in electric lighting,

railway work and power transmission, as well as teleg-

raphy and telephony. In these latter fields he holds a

commanding position, deservedly too, when the im-

provement. in his department of Brooklyn's municipal

service is considered. It is not to be wondered then

that he was selected as the first president of the Inter-

national Association of Fire and Police Telegraph

Superintendents, at its convention in Brooklyn, Sep-

tember 15th. which was fully reported at the time in the

Western Electrician. Superintendent Mason, whose

portrait is herewith presented, has had an interesting

career, and a brief review of the principal events in his

busy life will not be out of place at this time.

Born at Washington Mills, Oneida county, New York,

the subject of this sketch received a good common school

education and careful home training. On February i,

1S72, he secured employment in the Utica office of the

old Atlantic & Pacific Telegraph company, of which J.

G, Davidson was the manager. He gained a knowledge

of telegraphy so quickly that by May 1st he was able to

obtain an appointment as operator and lineman at Rhine-

beck, N, Y., in the A. & P. office under C. H. Goodwin,

superintendent- Mr. Mason remained in the manage-

ment of the Rhinebeck office for three years, when he

was promoted to the managership at Poughkeepsie, for

the same company, under D. H. Bates, the general super-

intendent at New York, who has always entertained a

high opinion of Mr. Mason's character and ability. At

Poughkeepsie he stayed two years until the consolidation

of the Atlantic & Pacific company with the Western

Union, when he went to Albany, N. Y., and became

night manager of the telephone exchange under C. H.

Sewall. This did not satisfy his ambition and growing

powers, however, and he resigned after about three

months' service, going to New York, where he was ap-

pointed manager of the Continental Telegraph company,

a position which he held for six months. At the end o
'

that time he engaged in business on his own account as

electrical engineer and contractor. He built a large

number of the lines of the American Rapid company
under contract and was engaged as superintendent of

construction for the Long Island Telephone company

of Brooklyn. He remained one year with this company

and then was appointed superintendent of the North-

ei n Mutual Telegraph company, with headquarters

at Syracuse. He had barely settled down into the

satisfactory discharge of his new duties when the con-

solidation of the Mutual Union and the Western

Union companies was announced, and as he h?id no incli-

nation to enter the Western Union service, he returned

to Brooklyn, where he accepted the managership of the

Rapid Telegraph company, later the Bankers & Mer-

chants', of whose office in Montague street he remained

in c harge until January 30, 1SS3, when George H. Flanly

superintendent of the Brooklyn Police Telegraph De
partment, resigned after 27 years of service. Mr. Mason

made application for this position to Police Commissioner

Partridge, but as there were 12 other applicants it was

decided to throw the position open to competition under

the new civil service reform regulations. The 13 appli-

cants were accordingly subjected to an examination, and

Mr. Mason's papers being marked as the best by the ex-

aminers, he was duly appointed on March ri, 1884.

When Mr. Mason assumed control of the Telegraph

Bureau of the Department of Police and Excise of

Brooklyn, there were only 14 precincts equipped with

the dial telegraph system, and a few crude telephones.

The staff of the office, eight men, was commanded by a

civilian appointed after a competitive examination

under civil service rules. In 1882 the system of Morse

telegraphing, supplemented with telephone service, was

introduced. To-day every precinct station has direct

wires to the central office, where the operators have

charge of a switchboard having 100 drops connecting

with all the precincts, fire stations, jails, superin-

tendents and sheriff's offices, bridge, park police sta-

tions, hospitals. New York police headquarters. A view

of this switchboard is presented in the accompanying

cut. Last year Superintendent Mason spent several

months abroad investigating the working of the police

epartments of London and Paris, and devoted particu-
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lar attention to the study of the means in vogue in those

cities for communication between central police bureaus
and branches. He asserts that while the foreign

systems are in some respects superior to those in this

country, they are very much behiud in the matter of

telephone service. He declares that the system in use

in Brooklyn is superior to any in the old world. The
principal cities of Europe are now seriously considering

the introduction of a patrol and telephone system. As
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Okonite cable is also used in under-ground conduits.
Superintendent Mason has recommended very strongly
that means be provided to extend the telegraph system,
both underground and on the elevated structures. The
equipment of the patrol service consists of 28 patrol
wagons and one telegraph repair wagon. From a system
which was in a very crude condition when Superintend-
ent Mason assumed control of it, it will be seen that the

Brooklyn police telegraph service has developed so that

it compares favorably with any in this country or abroad.

FRANK C. MASON.

the telephone service in Europe is very poor, the police

departments will depend upon the old Morse system of

telegraphy. Mr. Mason gave a good deal of attention

to the underground wire problem in Paris.

In the last report of Superintendent Mason mention is

made that the total number of messages sent and re-

ceived in his department was 209,432. The depart-

ment has in use 405 sets of telephones, 475 cells of grav-

ity battery, 20 cells of carbon battery, 35 sets of three

and five-cell Smee batteries, 125 cells of Leclanche bat-

Curious and Instructive Fires.

The quarterly report (dated October loth) of the elec-

trical bureau of the National Board of Fire Underwriters
gives a list of about the usual number of fires attributed

to electricity. Some of the cases reported which are of

exceptional interest are given:

Heating effect of incandescent lamp. A plush curtain
used in a theatrical performance was hoisted into the
flies and one corner of it came in contact with a 32 can-
dle power incandescent lamp which was in one of the
borders. The heat from th3 lamp ignited the curtain,
but the fire was promptly discovered and extinguished by
the house fire department. The only loss was to the
curtain, which was practically destroyed.

Heating efiect of incandescent lamp. A stage hand in
a theater at the close of a performance was ordered to
put out an incandescent lamp near the switchboard on
the stage. Instead of using the switch to cut ofi the cur-
rent, probably because of ignorance, he wrapped a damp
towel around the globe of the lamp, thus shutting off the
light. Two hours afterward the night watchman found
the towel lying on the stage smoldering. The glass
globe had become so softened by the heat as to drop
down at the neck, forming a right angle bend.

Heating effect of incandescent lamp. A portable lamp
used in the basement of a store was allowed to remain
lying on a mattress. The heat from the lamp ignited the
cloth and excelsior of the mattress and the fire spread
throughout the basement and store above. Loss
considerable.

Electric pressing iron left standing on table with cur-
rent on. Heat from the iron set fire to the table and
flames communicated to the surrounding combustible
material. Loss small.

A wagon loaded with gasoline collided with an electric

car. The wagon was demolished and the oil flooded the
street. The accident attracted the attention of a motor-
man of another car and he ran his car up to the scene;
seeing the oil running under his car he concluded to get
away and turned on the current. A spark from the mo-
tor immediately ignited the gasoline fumes, and in an in_

FRANK C. MASON AND THE POLICE TELEGRAPH SERVICE

tery and 600 cells of dry battery. The department has

504 miles of wire In use, 372 strung on poles, seven un-

derground, and 125 on elevated railroads. The total

number of patrol signal boxes now in use by the depart-

ment is 327. The general telegraph and telephone sys-

tem had 75 miles of old wire which has been replaced

with new insulated Candee wire. Okonite cables are

also placed on the elevated structures—an arrangement

with which Superintendent Mason expresses the greatest

satisfaction. They have been in use eleven years. Arc

light wires have crossed them several limes, burning

out the switch board and affecting insulation. The

OF BROOKLYN.—SWITCHBOARD AT HEADQUARTERS.

stant the street was ablaze. Four people were iojurcd,

one seriously. One horse burned to death. Damage to

property slight.

Fire occurred in basement of building caused by moist-
ure dropping on a wattmeter. It had been the custom
in the morning to place the ice that was to be used through
the day ju.st inside of the front door of store near a pipe
that ran from first floor to basement. The moisture from
the melting ice leaked down through the hole this pipe
passed through, dropped on meter and caused short-cir-
cuit, doing no further damage than burning the insula-
tion off of the wires.

Sparks from arc lamp without spark arrester ignited
cloaks on table underneath. Lamps were left burning
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after store closed. Store was discovered to be filled with

smoke and firemen turned water in flooding floor. Chief

went through sraoke and found table with burning cloaks,

pulling cloaks ofl into water on floor and stamping out

fire. Loss (principally smoke damage) S7,20o.

Elevator motor burned out by continued operation.

Employes left a store after using the elevator but

neglected to throw the motor switch, hence the ma-
chine continued to run. Poor adjustment of the brushes

caused considerable sparking which was noticed by peo-

ple passing the outside of the building. The building

was entered and the motor found on fire. The wires

leading to it were cut and the fire extinguished with no
loss except to motor.

Carpenter dropped a nut into the coils of a rheostat,

which in fallmg made contact with the grounded iron

frame resting against a gas pipe and the coils. An arc

formed between the frame and the pipe; the pipe was
melted and the escaping gas ignited. Extinguished with
small loss.

Rats gnawed the insulation from a wire which lay on
a gas pipe. The arc established between the wire and
the gas pipe melted the pipe and set fire to the gas.

Damage nominal.
Flexible cord leading to an incandescent lamp was

crossed and grounded by an iron pipe which had been
crushed down upon it by the settling of a building. The
arc formed ignited the insulating covering of the wire

and fire communicated to adjacent combustible material.

Loss about $500. ^
Track and Track Joints; Construction,

Maintenance and Bonding.^
By M. K. Bowen.

After signing a contract to tell my associates in busi-

ness how to construct and maintain a street railway

track, I began to cast around for data bearing upon the

subject, and found that the life of a rail was measured
by the wearing out of the head, and less than 12 per

cent, was worn away before we sold the old rail for

scrap; hence the deduction that the point of contact be-

tween the wheel and the rail, in other words the bear-

ing and wearing part of the track, was the most impor-

tant consideration. I asked a wheel manufacturer why
wheels of street railroad cars were made conical or bevel

shaped instead of flat. His answer was: "To draw out

of the mold, of course." Not being satisfied, I asked a

steam railroad man the same question. He said it was
for the purpose of compensating on curves for the

further travel of the outside wheel.

If I had asked a street railroad man the same question

The street railroad man was right, because if he
stands behind any of his receding cars he notices the

movement of the car from side to side with a rhythmic
motion which tells of an action taking place. The
analysis of the action develops a coal-saving, wear-sav-
ing movement always at work—a sort of a silent part-

ner producing part of your dividend, for if this motion
did not exist the wheel which once got behind, an axle

which once assumed a position not at right angles with
the track would be apt to remain in its faulty position

during the entire trip, requiring excess of power to haul
the car and abnormal wear of wheel and rail, resulting

in sharp flange wheels and short life of rail.

The action taking place is this: Suppose the car has

FIG. 4. TRACK AND TRACK JOINTS; CONSTRUCTION, MAIN-
TENANCE AND BONDING.

shifted toward the rail J' V. Fig, i. This action causes
the wheel a to bear upon its smallest diameter and the
wheel b to bear upon its greatest diameter, with the re-

sult that d runs ahead of a. This brings the axle at an
angle with the rails, as shown hy a' l>'

. The wheels
will now tend to shift to the opposite side, X JC'; the
wheel o will rest upon its largest diameter, while the
wheel b will rest upon its smallest diameter, when a^

will start and run ahead of b' , bringing the axle into

position shown by a" b" , and so this action keeps up

^

Fig. 2.

TRACK AND TRACK JOINTS; CONSTRUCTION, MAINTENANCE AND BONDING.

he would have promptly and correctly answered (even if

he did not know and had to guess), that the bevel on a
car wheel was for the purpose of centering the car on
the track, providing a means for a lagging wheel to

catch up again, maintaining the axles of the car at right

angles with the rail of track. The foundryman was
wrong, because we all know that flat wheels can be
made. The steam railroad man, when he answered,
had in mind his jo degree maximum curve, but in ap-
plying his answer to our conditions he was wrong, be-

cause on a quarter circle curve of 50 feet radius, 30 inch

wheels, the outside- wheel is compelled to travel seven
feet ^}i inches farther than the inside wheel, and the

absurdity of the bevel of one-quarter inch on a two-inch
thread compensating for this travel and preventing slip-

ping is readily apparent, as it would require a bevel of

i[^ inches in a two-inch tread to compensate for the

difference in travel of the wheels. The effect of the

slipping of wheels on curves is clearly shown by the

brightness of the rails, showing abnormal wear.

I. keafi btforc iIir American Str<;(;t Uailvs
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continually, tending always to keep the truck in the
center of the track.

If the wheels had no bevel the result would be that
unless the rails were exactly on the same level the car
would shift to one side— the result you all know.
Take first a conical wheel running on a rail, the sur-

face of which is level. Referring to Fig. 2 we note that

the rail and wheel make contact only at the point shown
at n. This is the state of affairs when the rail and wheel
are new.

In a few months, if we again examine our wheel and
rail, we will not find them the same as when we first

looked at them. We now observe that the wheel is

badly worn next to the flange, while the inner edge of
the head of the rail has flattened to a considerable extent
and worn down. Both the wheel and the rail are doing
their best to come to a common bearing surface, but it

is at the expense of scrap wheels, of whicli only half of
the tread has been worn through the chill. It is quite
plain that the rate of wear must beenormous at first, for

the whole weight of the car is brought to bear upon a

very small surface a, Fig. a, almost a point, I might say.

This rate of wear steadily decreases as the surface of the

rails and wheels wear themselves away, until the contact
between the two is a line the whole width of the rail,

and not merely a point. But long before the surface of

the rail has conformed to the surface of the wheel tread,

where the best form is attained, the head of the rail has
lost a large per cent, of the metal allowed for wear, and
as wheels wear faster than rails it has taken in some
cases thousands of quickly wornout wheels to bring the

rail to its final and best form.
Figs. 3 and 4 show sections of the rail now in use on

the State street cable line, the height of the head being
i-{\ inches. The first rail put in Stale street, Chicago,
had a head three-fourths inch high; this was increased to

one inch, and later to i/,j- inches; it is beveled to conform
with the bevel of the car wheel for two-thirds of its sec-

tion from gauge line across head.
Many will ask, no doubt, if there is not a slipping of

the wheels on the rails due to the unequal diameter of

the wheel at all points. There is, imagining the wheel
divided into three parts at right angles to its axis, Fig. 3,

and each piece free to move by itself and whose diam-
eters are situated at a, b and c, respectively; it is quite

evident that as the portion a makes one revolution it will

travel over a less distance than the portion b would, and
similarly the portion c will travel farther than the por-

tion h in one revolution; but on account of its being all

one, the portion a travels farther than it otherwise would
thereby causing it to slip; the portion c would travel a

less distance than it otherwise would, thereby causing it

also to slip.

The above is based on the supposition that the car

would move a distance equal to the circumference of the

wheel at the point b in one revolution of the wheel. But
this waste of power due to slipping is very slight,
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for, considering the coefficient of friction as ,15, we find
that for a ton mile the energy lost by this slipping is

.0104 horse power; so small in fact, that on account oE
other advantages it may be ignored.
The experience of the Chicago City Railway com-

pany, who first tried this form of head, has been that
it saved wear of both rails and wheels, increasing their
life by about 35 per cent. Why not in building a track
put in rails which are beveled to conform to that of the
car wheel at the first, and not spend time and money
wearing the wheel and rail down to fit each other?

Fig, 5 shows a section of a new and old car wheel
which shows clearly the manner in which the tread of
the wheel will wear if used on a rail with no bevel.
The record of car miles of this wheel is not known, but
no doubt a great amount of energy was lost before it

had worn down to its most economical state.

Fig. G shows a rail taken from State street track after
eight years' wear, during which time S, 000, 000 car
wheels passed over it.

Fig. 7 shows a rail when taken out after 11 years'
wear. The rail should have been taken out three years
previous, but owing to impossibility of getting rails at

the time and the World's Fair coming at that time, the
track was not rebuilt. The true rate of wear cannot be
found, as the flange of the wheel had begun to run on
the flange of the rail long before it was taken out. The
dotted lines show an interesting state of affairs. This
section shows the wear due almost entirely to wagon
traffic.

Fig. S shows the rail used at the present time in our
seven-inch construction with chairs or tie plates. The
rail weighs S3 pounds and has a head ii^jf inches high,
beveled as described.

Fig. 9 shows the rail used at the present time in our
nine-inch electric construction without chairs or tie

plates. The rail weighs go pounds and also has a head
1 ,\ inches high, beveled as described.
The question concerning the composition of the rails

is one to be considered here also, How does the com-
position affect the life of the rail? The number of starts

and stops made by cars on electric railways is enor-
mous as compared with those on a steam road. The re-

sult is the wheels slide, sometimes spin, and this, to-

gether with the sand and dirt on the track, is a cause o£
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great wear on both the wheels and rails. This wear,
together with that due to other causes, might be greatly
reduced by proper composition of metal.

I give below a table gathered from different sources
showing the composition of metal advocated by experts
to-day

:

Carbon
Manganese.

.

Phosphorus .

Silicon

Sulphur

Rail

70 lb. Tee.

75
"

80 '

90
"

100

A
45 to -55
So to 1.00

06 not over

15 to .20

07 not over

Carbon

.4^ to .51

-45 to .53

-48 to .56

.55 to .63

.62 to .70

B
.55 to .60

.So to 1. 00

.06 not over

.15 to .20

.05 not over

Phosphrus

-0S5

.0S5

.0S5

0S5
.085

C
50

75 to .95

09
10

07

Silicon

.10

.10

D
.40

It would seem that the harder a rail becomes through
its composition and the process of rolling the longer it
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would wear. As regards this, Mr. Moxham of the

Johnson company says: There are two schools. First,

those who advocate a low hardened and ductile material
as being of the greater wear. Second, those who advo-
cate the greatest possible hardness, regardless of brit-

tleness. For many years, without taking positive

grounds, I have leaned to the former class, but the ex-
periments so far made have demonstrated to me that
neither class is correct—that the correct solution lies

between the two.

I come now to what has been heretofore the weakest
part of track construction, namely, joints. Once weak-
ened they rapidly grow worse, and not only are the rails

worn at such joints, but the rate of wear of the car
equipment is greatly increased. Were it only possible
to get rails in continuous lengths, just as one gets trolley

wire, the railway manager would be happy, but as it is

we must do our best to overcome the difficulty found in

making rail joints solid and rigid to withstand the severe
strains which come upon them. What we want is some
method of keeping the rails from pulling apart at the
joints, due to contraction and spreading outward at

joints, and the shape, due to the outward pressure of
the car wheels, and from bending down at the joints,

due to the pounding and weight of the cars. The joint

I have used for the past year is a cast welded joint.

This has been found to give perfect satisfaction as a

joint; it is strong and substantial, as has been proven
by its holding under the extreme changes in tempera-
ture for which Chicago is noted. Seventeen thousand
joints were put in in 1S95, and of these only 154 joints

were lost. The joint in comparative tests has been
shown to be far stronger than the rail itself, and such
breakages as have occurred were due to a flaw in the

metal. The metal cast around the joint has eight times
the cross-section area that the rail has. Hence, consider-

ing steel as four times as strong as cast-iron, the joint is

twice as strong as the rail. It has been found in some
cases where this joint was used at crossings with other
tracks, the tracks were apt to be pulled out of shape
through the changes of temperature. To overcome this

the joint nearest the crossing should be anchored in a
substantial manner. The method of making the joint is

as follows: The rails at the joint are scraped and
brightened, a cast-iron mold is placed around the joint,

making a tight fit; into this the molten iron, 25 per
cent, scrap. 25 per cent soft and 50 per cent, hard sili-

con pig is poured; the metal in contact with the mold
begins to cool and forms a crust while the interior re-

mains molten. This crust continues to cool and at the

same time contracts, forcing the molten metal strongly

toward the center, which makes a solid and rigid joint.

The top, or bearing part of the ball of the rail, is after-

ward filed off perfectly level so that it is very difficult

to detect a joint by riding over it or looking for it. Up-
on breaking a joint which has been well cast, three spots

will usually be found where amalgamation has taken

place between the rail and cast portion—one on each
side of the web and the other on the bottom. These
spots are from i,?^ to two inches in diameter. There has
been some discussion as to its being a bond for carrying

electric current. I cannot recommend it with certainty,

as there are occasional joints which I have taken off

where no amalgamation has taken place whatsoever,

thus destroying the effect as a bond of all joints in that
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line of track. To overcome this difficulty I have adopted
the plan of bonding all joints. However, future experi-
ments and care in the casting of joints may develop
their efficiency as a bond.

I give below an outline of specifications for track con-
struction, used by the Chicago City Railway company,
knowing that it will not fill all conditions, but will

serve as a suggestion for all cases. Fig. lo shows a sec-

tion of the same, except as regards joints.

Exca-vation: Excavate lo a depth of nine inches below the es-
tablished grade of the street, taking out all dirt for a width of iS
feet; then excavate for each tie to a depth of five inches, leaving
the earth between the ties in places.

Ties: The ties, which should be o£ good sawed white oak five
inches by eight inches by seven feet, free from sap, are laid in
their proper places, 30 inch centers, directly upon the ground and
thoroughly tamped with medium broken stone.

Rails: The rails to be used are nine-inch girder rails, five-

inch base, 60 feet long; the bead to be beveled for two-thirds its

width to conform to the bevel of the car wheel [See Fig. 8.]

These are laid on the ties and fastened with one-half inch by
one-half inch by 4I2 inch H. H. spikes—eight spikes to a tie.

Double nut tie rods, iH inches by three-eighth inches, are to be
used six feet apart ; the first and last to be three feet from the ends
of the rail. The rails on both sides to be filled with wooden or
vitrified brick filling between the paving blocks and the web.

Pa-'i7tg: The roadbed is now filled to within eight inches of
the top of the rails with medium fine limestone, thoroughly
tamped. Upon this place hemlock boards \y« inches thick, run-
ning lengthwise of the track. Upon this layer of boards a layer
of clean sharp sand one inch deep is to be laid; upon this are to
be laid the paving blocks, which should be No. i white cedar six
inches high. After being laid ihe joints are to be filled with good
gravel or a limestone screening, tamped in place, the top of pav-
ing blocks to be even with top of rail both inside and outside.
Gauge: The gauge must be four feet SJ-i inches or one-quarter

inch wider than the gauge kept in the shop for gauging car
wheels. This is important and should be closely watched.

Lez'el: There must be not over one-eighth inch difference in the
height of two opposite rails. Any amount above this will be con-
sidered sufficient cause for rejecting such part of track and re-
building or resurfacing the same. The foundation should be
solid as possible to make it.

The ties should be of such material that their life will

be about equal to that of the rail, if anything a trifle

more. The expense of taking up and replacing pave-
ment and repairing defective ties is very great. The
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wood most generally used, and the one which gives the

best satisfaction, is good sound white oak free from sap.

Its life is about eight lo 10 years under ordinary circum-

cumstances. The nature of the soil has considerable to

do with the life of the tie. It is not good judgment to

get the tie which will last the longest, thereby possibly

paying a much higher price, for after the rails are worn
out the tie will still be in a fairly sound condition and
the new rails may be laid on these old ties, which are

fit to last only a portion of the length of time the rails

will.

Brace chairs in place of tie rods cannot be recom-
mended for use with high rails, as they are very apt to

bend over in time, but with shorter rails this will not

happen

-

The paving of a street upon the right of way is gener-

ally regulated by municipal authorities. Wooden blocks

are extensively used in the smaller cities, but in the

larger ones they soon wear unevenly and require re-

placing. Granite block paving is by far the most dur-

able, lasting under ordinary wear in cities 30 years, and
should be used where the street traffic is at all heavy.

The blocks should be hard, but not liable to become
slippery by use, the average size being four inches by
eight inches by 12 inches. I advocate small blocks,

even as low as three inches by six inches by 10 inches.

The cost of one mile of double track with paving for

18 feet in width of right of way, as already specified,

based on Chicago prices, would be as follows:

283 long tons 9 inch rails, go pound, at S33 59,339.00

4,224 white oak ties, 5 inches by 8 inches by 7 feet, at 38c 1,605.00

352 cast welded joints at S3. 50 1.232.00

1,760 tie rods at 15c 264.00

33,792 spikes. '.3 by '; by 4^, at ic 338.00

42,240 feet of wood filler at '/sC _ 2,112.00

Labor at 5r per one foot of D. B. T 5,280.00

10,560 square yards cedar block at 30c 3,168.00

146 square yards sand at Sr.25 , 183.00

445 cubic yards crushed stone at Si. 50 668.00

10,560 square yards gravel and dressing at 8c 845.00
10.560 square yards hemlock boards, 2 inches thick, at Sc

per square yard S45 . 00

S25.879.00

If granite had been used instead of wood block the

cost would have been $12,708 more.

Upon organization depends the successful maintenance
of the track, and one which I find gives the greatest effi-

ciency is that the system is divided up into sections con-
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sisting of 12 miles of double track each. Each section
is put in charge of a working foreman, who is to keep and
maintain and repair as cheaply as possible, and who is

held directly responsible for the condition of the track at
all times. He has- under him as many laborers as are
required to keep his division in repair. This foreman is

held completely responsible for all tools and is required to
maintain at some convenient point on his section a small
place for keeping his tools. All tools which need repairing
are sent to the main storeroom, where they are exchanged
for others in good condition. All new tools and ma-
terial required are obtained from the main storeroom.
The method employed previous to the above was to send
out a gang of men here and there at different points of
the system; thus one portion of the system might be
sadly in need of repairs long before the gang sent out
reached that portion.

The question as to the right time to reconstruct a
track is one of the greatest importance, as it often in-
volves the expenditure of thousands of dollars. The
question to be solved is: Am I losing money by not re-
building my tracks? Should I have rebuilt them two or
three years ago, or should I have waited a year or two
longer? No doubt many of you have been confronted
with just such a question as this and worried over it for
days and nights, knowing that the decision meant the
expenditure of many dollars for better or worse.
The task of solving this question was brought before

me not long ago concerning the State street cable track,

which had reached a deplorable condition. Taking the
trackmaster with me. we rode over the line and, as
street railroad men often do, guessed that it was time to

rebuild the track. This involved a very large expendi-
ture, and it would be an expensive guess unless correct,
so to ease my conscience and make sure of my guess, I had
run over the line a car weighing 8,665 pounds, attached
behind a grip car by means of a recording spring balance
called a dynamometer. This test car was then run over
a track newly made at the same speed as over the old
line; the dynamometer showed that it took 13.75 pounds
more pull per ton to haul cars over the old line than over
the new. The average speed of cars on this street is 12

miles per hour. The excess horse power required to

haul one ton was .44, and the excess cost of hauling one
ton one hour was S.0088. The number of tons hauled
one mile per year on this track was 45,147,537, and the
time required to haul one ton one mile was five minutes;
and 45.147,537 tons hauled at a given speed for five min-
utes is equal in work done to 3,762,295 tons hauled at

the same speed for one hour; 3.762,295 multiplied by
S.00S8 equals S33.10S, which is the excess cost per year
for hauling cars on account of bad track. It is estimated
that the new track with cast joints will last 12 years, and
as there will be no low joints the drawbar pull will not
increase much until the rail is worn down sufficiently

to allow the wheel to run on the flange, so the annual
saving will be nearly 533,108, during the life of the rail,

and the total saving will be 5397,276, which in 12 years

•4^
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will pay principal and interest on $293,444, which is the

amount we could profitably spend in repairs. The act-

ual cost of rebuilding this track was 561,670.
This caused me to think up some scheme by means of

which dynamometer or power ratings could be taken and
automatically traced on paper, showing the condition of

the track at all points, showing faults of gauge, level, or

joints, showing faults and excess power in consequence
of faults, side by side, thus placing a value on faults,

and then instead of representing faults and excess power
in inches or foot-pounds, make the instrument show them
in dollars and cents per ton of load when capitalized,

which wouli show, multiplied by the ton-miles on any
road tested, the amount that could, with good manage-
ment, be expended on track reconstruction or rebuild-

ing. The apparatus devised for this purpose is what we
call an indicator car. A description of the construction
and method of working might be of interest to not a few.

for I do not know o£ another in use by a street railway

{^Continued on P<^gc 3ji.]
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Is IT not time to take some measure for the protection

of the public against the deadly car horse? Two of

these frisky creatures created commotion in New York

last week by running away during a torchlight proces-

sion and injuring several persons. There were a large

number of bicycles in line, the riders of which carried

torches, and this seems to have served as a stimulant for

the tired car horses, for, like jaded Pegasus, they took

inspiration or became frightened, or were filled with re-

sentment at the attention bestowed upon the bicyclists;

anyway, they gave the occupants of the car such a ride

as was never before known on the surface lines of New
York.

result may be the people will accept it and respect it as

the wish of the majority. In any event it is the duty of

all good citizens now that the struggle is over and the

distractions and perplexities of the campaign removed, to

return seriously to the problem of promoting the pros-

perity of the country, restoring confidence and extend-

ing commercial relations in every direction. No matter

what our individual political opinions or preferences

may have been, we must all strive earnestly for the

public good, never forgetting for a moment that we are

Americans first, last and all the time.

siders that the trial judge was not unwarranted in charg'

ing the jury upon the law of vindictive damages.

Probably there is no city in the country in which

the advantages of electric heaters in street cars are more
readily demonstrated than in Chicago. On the cable

lines where stoves are used there is constant complaint

of the method employed and the results obtained. This

is due largely to inherent defects in the system of em-

ploying stoves and also to the inconvenience of furnish-

ing heat when there is a sudden change in temperature.

Chicago weather is a term applied all over the country

to extreme changes in temperature in short periods, such

for example as was experienced last week. For some
time the weather had been warm and finally it be-

came almost insufferably hoi; then there was a sudden

change; a cold wave struck the town and real winter

seemed to have set in. Of course patrons of cable lines

had to ride in cold cars for the first day, but those who
were so fortunate as to use the new trolley cars,

equipped with electric heaters, made the trip to and

from the city in comfort. These cars were warm and

the heat was evenly distributed, another feature not to

be found where stoves are employed. All the advan-

tages of electric heating were fairly presented and the

people enjoyed and appreciated the luxury.

Even national politics did not detract from the inter-

est in the controversy over municipal ownership of

lighting plants that has bsen agitating the good people

of Michigan for several months. The question has

been ably discussed by the central station managers and

their friends, and ample evidence has been presented to

convince any fair-minded community that such a de-

parture would be a dangerous experiment at least. An
example that supports this view -is bafore them, Mar-

quette, which had every natural advantage and which

appeared for a time to profit by the change, is now la-

menting the short-sighted policy of those who entrusted

important matters of this kind to incompetent public

officials. The history of that plant is a repetition of the

experience of every community that has meddled in af-

fairs that should rightly have been left to private enter-

prise. It is a significant fact that the discussion in

Michigan cities has had the effect of bringing out clearly

the true condition of affairs in cities which have been so

unfortunate as to engage in such enterprises. Where
the people are in possession of all the facts there is little

danger that they will adopt a policy that will drive out

private capital and invite official corruption.

Befoke this number of the WiisTiiitN Electrician

has reached its patrons ihe great political struggle

of the day will have been closed, the votes counted

and the decision of the people recorded. Whatever the

Apropos of what was recently suggested in these

columns with regard to certain unpleasant consequences

which might follow the refusal of conductors to accept

payment of fares in some undesirable form of legal ten-

der, such as pennies, comes the report of the Supreme

Court of Georgia in the somewhat interesting case of

the Atlanta Consolidated Street Railway company

against a passenger named Keeney, the facts of which

are presented in the official record. The court affirms a

judgment for Sioo damages against the street railway

company. It appears, from the testimony in behalf of

the plaintiff, that Keeney boarded one of the defendant's

cars, not far from his home, for the purpose of riding to

his place of business. Upon the conductor coming tg

collect his fare, Keeney tendered a silver half-dollar

coined in 1S24, that being all the money he had about

him at the time. The coin was somewhat rare and of a

different appearance from those of the same denomina-

tion of later dates. It was nevertheless a genuine coin

of the United States; but the conductor pronounced it a

counterfeit, handed it back, and not very politely com-

pelled the man to leave the car at a point from which he

had yet about a mile to walk. No question was raised

with regard to changing the money. That the conduc-

tor declined to receive a coin of this character because

he, in good faith, believed it was a counterfeit, the court

says would not relieve the railroad company from lia-

bility. And there being evidence to show that in eject-

ing the passenger the conductor used insulting language

to him and was very "impolite and gruff," it also con-

Men'tion has been made of the preliminary steps that

have been taken in the movement having for its object

the establishment of an international submarine tele-

graph memorial. Late advices indicate that the action

of the London meeting at which Lord Selborne pre-

sided was not entirely satisfactory to the English peo-

ple. In the course of his speech in taking the chair, the

earl said that the object of the meeting was to put upon
record the admiration and respect in which the authors

of international submarine telegraphy were held, espe-

cially Cyrus W. Field, Sir John Pender and Sir James An-

derson. Lord Selborne announced that the scheme had

received the sanction and encouragement of the queen.

Since the meeting several communications from gentle-

men interested in the subject have appeared in the Lon-

don Times and Post, and in some of these the action of

the meeting has been severely criticized. One contributor

asks: "Is this submarine telegraph memorial going to

be a memorial to the growth of submarine telegraphy or

to the greatness of Sir John Pender and of the gentle-

men associated with hira in the financial development of

the cable companies?" Others contend that Field, Pen-

der and Anderson merely took advantage of the knowl-

edge and experience of others and turned it to advan-

tage. For instance, one critic says that the investiga-

tions and experiments of C. V. Walker, a telegraph en-

gineer, demonstrated conclusively the practicability of

operating a submarine telegraph, and in support of the-

statement cites the exhibition at Folkestone on Janu-

ary 10, 1849, when Mr. Walker carried out to sea two

miles of co\'ered wire, and through the insulated con-

ductor, thus submerged, held telegraphic conversation

with the chairman of the Southeastern railway in Lon-

don from the deck of a vessel afloat. "This was the birth

of ocean telegraphy," says this authority. However,

another writer calls attention to the distinction that must

be drawn between experiments of this kind and the un-

dertaking with which the names of Field and Pender will

always be associated. It must be admitted, though, that

so far as the communications in the newspapers go, there

seems to be a preponderance of English opinion in favor

of the proposition that Field and Prender took advan-

tage of the work of others, and that Anderson's only

claim to distinction was that he commanded the Great

Eastern. This is the opinion of Staff Commander
Moriarity. who was engaged in these enterprises, and

who has contributed a remarkable letter in the course of

which he says;

Apart from the humor of the thing, it seems to me
that this selection of names is a gross injustice to the real

workers in the field.

To my knowledge. Sir James Anderson's only connec-
tion with submarine telegraphy, from the technical pio-

neer point of view, was as captain of the merchant ship
Great Eastern, when engaged on the laying of the sec-

ond and third Atlantic cables.

There must be many like myself who can testify to the

fact that, in the light of an engineering enterprise. Sir

Charles Bright and Sir Samuel Canning were the re-

sponsible parties, as regards the various early Atlantic

cable expeditions of 1S57, 1S58, 1865 and 1S66. Like
myself, Lord Kelvin was on board, and should be able
to bear me out in this.

Many are said to have laid the Atlantic cable, but. in

reality, Bright and Canning had the work on their

shoulders in the above undertakings.

Still another statement in the same tone and in sup-

port of Moriarity's allegations is presented, signed by

Henry Clifford, assistant engineer to Sir C. Bright.

first Atlantic cable; assistant engineer to Sir S. Canning,

second Atlantic cable, containing among others the fol-

lowing assertions:

Sir James Anderson was the captain of the Great
Eastern, but in no way responsible for the cable opera-
tions.

With reference to the first Atlantic cable, Cyrus
Field came over to England to raise the necessary capi-

tal; and, undoubtedly, much credit is due to him for his

indomitable energy and perseverance.
Sir John Pender acted in a similar capacity in the

further extension of submarine telegraphs.

But certainly all the three names pressed forward in

the proposed memorial are those of commercial men
rather than of engineering pioneers in this great en-
gineering work.

All of which sounds strange to American ears at this

time. On this side of the Atlantic it was believed that

all these questions had been settled, and that it was well

understood what position each man engaged in the great

undertaking was entitled to by reason of his efforts, his

ability, the sacrifices he made or the risks assumed.

But, it seems, in England petty jealousies must be for-

ever cropping out.
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Track and Track Joints; Construction,
Maintenance and Bonding.
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company, and found only one other, although very dis-

similar, in existence on a steam road, after I had the
plans of mine finished.

The results shown by it are high and low rails, low
joints, gauge, drawbar pull and the variation of the track
level. Each one of these results is automatically platted
on paper iS inches wide. The car consists of a plat-

form eight feet by 10 feet, mounted on a single truck,

no springs being used. Midway between the two end
axles is one which is fitted with wheels which record de-
fects of joints or gauge. After use and calibration of in-

strument it will be more valuable and the dynamometer
will not be required, as any man using this car constantly
will become so accustomed to the value of defects that a
glance at the profile will tell him the money he may, with
judgment, spend for rebuilding a track or repairing it.

The dynamometer consists of two drawbars, one at

each end of the car, and extending beneath the platform
to within a distance of about one foot of each other.
Between the two adjacent ends of the drawbars a spring
is placed, and the amount of pull required to draw the
car along the track in either direction is recorded by a
recording arm, which is connected to the spring with a
wire. The apparatus for showing the variation in the
level of the tracks is mounted on the platform and con-
sists of two cups of mercury (having a connection be-
tween them by means of a pipe) and into which dip two
plungers connected to a recording arm. The paper on
which the record is taken unwinds at a uniform speed of

one foot per 1,000 feet of track. The car weighs 3.865
pounds. The car is fastened to an ordinary car, which
is drawn over the tracks by horses (or any motor car},

made to go at as even a speed as possible. The results

shown by a recent test trip are very interesting to com-
pare.

Fig. II is from an old track—the joints are uncast,
spread far apart, and the rails are low at each joint; this

is distinctly brought out by the record. The gauge is

also uneven. It would appear from the record that the
rails spread at each joint. The dynamometer pull is very
unsteady, showing the efiect of low joints and uneven
gauge.

Fig. 12 is a record from a new track. Here we can ob-
serve hardly any joints or variation in gauge, and the
dynamometer pull is more ste?dy. Occasionally high
points are observed, but they are due more to unsteadi-
ness of speed. A person riding on this track will not be
able to detect any joints. This track has the cast welded
joint. \ye find from the data obtained by use of this

of it being 60-foot rail. We have not an ounce of cop-
per nor a bond of any kind on the entire track. We
have made tests of all sorts, with delicate instruments,
graded to the thousandth part of a volt, tested as long
and as short lengths as possible, sometimes a mile and
sometimes a single joint, and have found in most in-

stances that the carrying capacity of a joint was greater
than that of the rail at any other place. We find no
necessity for bonding; our contact is perfect.

Mr. SculliN: Has any difference appeared in the
carrying capacity of the rail, after the weld has been in

use some time?
Mr. McCulloch: All the tests we have made have

been on track that was laid about 10 months since. The
tests were made about two months ago, so that the old-

est joints we tested were about six or eight months old.

T. J. MiNARv: Vvere the tracks welded by electricity

or cast welding?
Mr. McCulloch: Cast welding.
Mr. Seelv: Is it necessary to own a plant for re-

pairing purposes in case the joints are broken? How
do you repair joints after the welding plant is taken
down? I know that to weld a mile, or four or five

miles, it is not expensive to run a cupola; but it would
be in the case of repairing a few joints now and then.

Mr. Bowen: For a small road it would be better to

let the contractors repair the broken joints. For a large

system it would probably be better to keep a cupola;
you are always building more or less track and doing
considerable repair work. A large system is generally
building new track, and you could use a machine and
make it pay for itself.

Mr. Dodge: You spoke of having joints part. How
soon after the casting of these joints did they part? Was
it very soon after they were welded?
Mr. Bowen: We lost the joints on account of con-

traction, due to the very cold weather in mid-winter.
With the first cold snap the contraction of the rails

pulled 154 joints apart. The joints were then repaired,

and since then they have gone through the summer the
same as the other joints.

Mr. Dodge: Were they cast in the winter?
Mr. Bowen: No, sir; in mid-snmmer, during the

night.

Mr. Scullin: I wish to ask Mr. Bowen if most of

the joints were examined or simply those found broken?
I want to ascertain if the joints were not loosened as well
as broken—some of them loosened in some way or other,

and not perceptible until they were closely examined.
Mr. Bowen: There were 154 rc-made- When they

do part, it is for two or three inches, so that you can
see them readily. If there is any oxidation between the
joint and the rail, I hardly imagine it would do any
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MAINTENANCE AND BONDING.

car that we could afford to expend 57,383 per mile to re-

pair the old track. The estimated cost of repairing this

track, leveling and casting new joints, is $1,740 per
mile.

The track maintenance during the year 1895. for 1S4

miles of track, cost $158,217 and represented 17.75 per
cent, of the total operating expenses. This excessive

cost is largely due to a partial or complete rebuilding of

many miles of track.

In conclusion I wish to acknowledge receipt of facts

and data bearing upon the subject of this paper from Mr,
Moxham. Augustine W. Wright and Mr. Mead; also to

thank W. G. Price for valuable aid rendered me in

designing and perfecting the details of indicator car.

which can be inspected m the exhibition room during
this convention.

Discussion.

Robert McCulloch: We have one piece of track

which is 13 miles long and all welded together, the most

harm unless it was sufficient to loosen the cast-iron from
the rail proper. In that case it would come apart three

inches, due to the contraction of four or five blocks of

steel.

H. H. Littell: What kind of a job do you make in

repairing a rail with a space of three inches?

Mr. Bowen; We saw a piece of rail and cut it in

and recast around the entire two joints in that case.

Mr. Connette: What is the average cost of the
joint?

Mr. Bowen: It is about what the contractor can get

out of it. I do not know whether it is a trade secret or

not. The joint requires 100 pounds of cast-iron, so that

you can make your own calculations.

Mr. Wy.man: Mr. Bowen says that he uses the bond
in order to be absolutely certain of obtaining conductiv-

ity in the rail. Will he kindly tell us how he uses it,

whether around the weld or beneath the weld?
Mr, Bowen: We simply bond the track after wecast

the joints, uf^ing a long bond around the weld.

Mr. Wyman: You said that when one of those welded
joints pulled apart, it would be two or three inches-
Do you allow for that in your bond?
Mr. Bowen: When the joint pulls apart in all prob-

ability it ruptures the bond. If it does, we put in a
new bond. I am not sure that the practice will obtain
after the next year or two.
Mr. Goff: May I ask what trouble you have m the

summer time? I have in mind a tracK which I think
was bonded in the winter—cast in the winter—and in

the summer time it seems to be out of line all the time.
The car has a waving motion over the track. Do you
have any trouble of this nature?
Mr. Bowen: That comes from the casting. You will

find as you put your mold on to cast the joint that the
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rails have contact at the ball and not at the flange at all.

If you are not careful the rail will do two things; it will

go out and it will go up, on account of the majority of the
iron being underneath the rail. In order to prevent that
we put a clamp on the rail when casting it, and push it

in a quarter of an inch and down a quarter of an inch.

Mr. Goff: Did you have this trouble before you cast
the track in the manner you just mentioned?
Mr. Bowen: Wecast straight joints now; we used to

cast crooked ones.

Mr. Goff: What temperature do you find gives the
best results? Do you take the season of the year when
the temperature is cool, or can you do it equally well in
summer or late in the fall?

Mr. Bowen: I should advise that the majority of
joints be cast at night, so the temperature will be cooler.

I advise a medium temperature, a little cooler than the
medium temperature 'for your climate, whatever it is.

We like to cast at a temperature of between 40 and 50;
somewhere about 50 degrees.

A. Langstaff Johnston: In the examination of the
broken joints by contraction, did you find that the lail

pulled out of the cast-iron?

Mr. Bowen: Occasionally, but more often on account
of our driving two pins through the last two holes of the
fishplate. We have supplemented the point with them.
We find then that it tears the casting apart.

Mr. Johnston: Then the cast metal is in the mass,
but still it is not a homogeneous mass?
Mr. Bowen: It is not in spots. There is a spot on

each side which shows amalgamation.
Mr. Johnston: That is something important, be-

cause if there are no spots where it is amalgamated to

the steel rail, you would not have a good electrical con-
nection.

Mr. Bowen: I have cut off many joints, and I have
found some places where the amalgamation has taken
place, and some where it had not.

Mr. Johnston: Have you allowed a time test as to

the amalgamated metal carrying the return current
through the joints?

Mr. Bowen: In welding your rails you would have
to be careful to clean the rails, or you would not get a
good electrical connection.

Mr. Lang: What is the lightest weight of girder rail

you have used in making these cast welded joints; and
have any of those rails been placed on chairs?
Mr. Bowen: The 63pound rail was the lightest we

have used, 4)4. inches high, which we placed on chairs.

The heaviest rail is a seven-inch 83-pound rail. We
have used no chairs on the nine-inch construction.

Mr. Lang: What kind of chairs did you use on the

rails you speak of?

Mr. Bowen; Steel chairs. In the nine-inch con-
struction we use in our electrical work malleable iron

chairs; but this happened to be a steel chair that was
used.

Mr. Hueeard: In regard to the bonding—this kind
of bond you used with the cast-welded joint—you spoke
of some joints that did not make a complete bond iQ

casting?
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Mk. Bowen: The bond which we use now is made
by theRoebling company, "the Columbia."
Mr. Littell: Do you use the single bonder double

bond?
Mr, Bowen: It depends, of course, on the proximity

of the power station, and how many cars are on the

line.

Mr. Littell: What size wire?

Mr. Bowen: Four-naught,
Mr. Harrington: Do you observe any particular

proportion in the metal used in making up the casting?

Mr. Bowen: Yes, sir; 1 gave it in the paper.

Mr. Harrington: Is that proportion observed

throughout?
Mr. Bowen: Yes, sir,

Mr. Bean: Have you bonded any T-rails?

Mr. Bowen: No, sir.

Mr. Dodge: I will say that in New Haven, Conn.,

there are about 1,500 joints which have been cast on

50 or 60 pound T-rails. Some one inquired about the

cost of these joints. I understand that the man who is

putting them in at New Haven on the 50 and 60 pound
T-rail is getting S3-25 a joint, the railroad company hav-

ing to pay the freight to and fro on the apparatus nec-

essary.

H. H. Littell: Has there been any trouble caused

by the pulling apart of the rail, pulling the rail in two,

not at the joint, whether welded joint or put together

with splice bars—pulling the rail in two by the contrac-

tion?

Mr. Bowen: I think that there was one or two cases

on our road of pulling apart. Instead of the fracture

being just at the joint it was some little distance back,

probably where the difference between the extreme heat

and the ordinary temperature of the rail left a partial

fracture. There were only one or two cases,

Mr. Littell: We have no welded joints in Buftalo,

We have the ordinary track, laid with nine-inch rail, 94
pounds to the yard. Summer before last we put down
some nine-inch rail in hot weather, forcing the rails just

as close as we could, leaving them uncovered until the

morning. In the morning we drove the rails up as close

as we could, and put them together with a 12-bolt splice

bar, one-inch bolt. We got along very nicely for a

time, but winter before last we had one of the rails pull

apart 13 feet from the joint; a 32-foot rail, nine

inches, weighing 94 pounds to the yard.

Mr. Seely: We have had some experience in that

line, go-pound girder rails pulling in two, on an eleva-

tion grade of about five per cent. We have this occur

every winter; the rails break right in the center. The
joints are driven too close together, and the rails are

bound to expand in some direction. We also find that

with the high carbon rails we are using it is almost
impossible to cut them with the ordinary tools; we re-

quire special devices for sawing rails in two. In sawing
rails if you have to turn them over they will crack all

the way down the center, and we are compelled to han-

dle them with the greatest of care.

Mr. Scull: What does the indicator car cost?

Mr. Bowen: I have no idea; it was built in our
shops. The cost is a nominal sum outside of the fram-

ing of the car. It is a few wheels and strings. There
is no patent on it, and I will be glad to furnish the de-

tails or lend the car.

Mr. Dodge: In the cases where you mentioned the

rail as being forced up, breaking your joint, did you
break that in pieces and make a new joint?

Mr. Bowen: That was not the fault of the casting,

and we corrected those cases and have only a few left;

pushing them down and recasting. It is faulty work.

Mr. Dodge: This foreign concern which is doing

this work in New Haven follows this plan: when the

rail is thrown up it starts back two or three feet and
grinds it down with an emery iron across that joint.

Mr. Bowen: We do not do that. We file down, but

merely for the purpose of getting the proportions of two
rails alike, and when they are of different heights or

something of that sort. We won't allow a joint to be

cast and leave it high now. We are careful to smooth
off every joint so that it has a perfect surface. You
cannot tell it from any other part of the rail. We do
this because a joint which once begins to pound is half

worn out.

Mr. McCormack: In answer to Mr. Littell's in-

quiry about the experience with cast-welded joints I

would say that our company in Brooklyn put in 2,000

cast-welded joints on the g4-pound rail, nine-inch

girder, and out of that number there was only one
which pulled the rail apart. The rail broke about four

inches from the end. They have given satisfaction.

We had some on our old six-inch rail that broke, but

we thought that was due to the kind of rail.

Mr. Littell: On the street that this particular rail

parted in two we have four curves. At two points on

this street the special work pulled apart at the curve,

and in one instance the joint of the rail only separated;

the rail pulled apart at the joint, On examining this

joint we found that the trackmen had slighted it. They
had some small bolts so as to connect it up, and when
they put in the new rail they left in some three-quarter

inch bolts instead of using inch bolts. It could not be

drawn up tight.

Mr. Davis: Do you have any trouble in the applica-

tion of the cast joint in connecting special work with the

girder?

Mr. Bowen: If we have a track switch or something

of that sort, we have special molds made for those

cases; but we do not make the special work with the

cast-welded joint. I think the Johnson company and

the Wharton company made such work, and others,

where they cast the joint in that work.

Mr. HkI'T: I wish to ask Mr, Bowen why he uses a

copper bond with a cast welded joint; is it done as a pre-

cautionary measure?
Mr. Bowen: I adopted that method—I did not know

just what to do. We cut off probably 10 or 15 joints,

just taken at random along the track, and out of that

number I found several in which we failed to have any
amalgamation with the rail in these little spots I have
described. I will say that that was in the first part of

our work, probably a year ago. Then to prevent tear-

ing up a granite pavement afterward to bond, which we
were putting down on that line of road, I thought it was
cheaper to bond, and be sure, than not to bond and be
sorry. I am waiting now for the development of that

matter, I think Mr. McCulloch has made some re-

searches in that direction, and I am down here princi-

pally to hear from him on that subject.

Mr. Heft: Then you do not feel safe in the present

state of the art without using the copper bond?
Mr. Bowen: That is my position.

Mr, Dodge: The Falk Manufacturing company,
which has been doing the work in New Haven, polished

the joints by an electric motor, and the motor gave out,

so that they could not use it. I was looking over their

work and saw a man polishing the joints with a file. I

asked him if it was not necessary to have it brighter,

and he said, "That is just as good,"

Mr. Bowen: Are they using it without a bond?
Mr. Dodge: They are using it without a bond.
Mr. Bowen: Then ihey will burn some coal.

which are like chemical test tubes, connected by strips of

lead and filled with a sulphuric acid solution. They
are arranged in tiers on shelves, and stand in movable

wooden blocks, four cells in each block. This is the

largest storage battery in America. It is charged by a

dynamo and will furnish 10,000 volts. With this new
battery Professor Trowbridge intends to make advanced

experiments with X-rays during the winter and the re-

sults of his work are likely to be of considerable interest

to the scientific world.

Professor Trowbridge on European
Electrical Practice.

[Special correspondence of the Western Electrici,\n,]

Boston, October 31.—Professor John Trowbridge,

director of the Jefferson Physical Laboratory of Harvard

University, Cambridge, has returned from a three

months' trip abroad. He says that he did not find any-

thing of importance abroad that he did not already know.

"I think that the development of electricity is more ad-

vanced in America than in Europe," was his judgment

after mature consideration.

In London and Paris Professor Trowbridge made a

special examination of horseless carriages or motor

cycles. He is of the opinion that the present electrical

motor carriage is altogether too heavy, clumsy, noisy

and expensive to be of public use. On smooth, level

roads in London and Paris it seemed to run very well,

but it cannot get up hills and it requires enormous

power to be practical upon paved streets. An electrical

carriage put on the streets of London to-day as a substi-

tute for an omnibus would weigh about 2,500 or 3,000

pounds or more and with passengers nearly 5,000 pounds.

However, according to Professor Trowbridge, the

French intend to settle the carriage problem. They are

spending a great deal of time and money in their experi-

ments; so much, indeed, that several American manu-

facturers of bicycles feel obliged to be represen ted when-

ever a demonstration is made. From London and Paris

Professor Trowbridge journeyed to Switzerland. He
said:

In Geneva I saw a remarkably complete electric light-

ing plant run entirely by water power. The highest

development of lighting in Europe was on exhibition

in Geneva, on account of a general exposition of Swiss

industries, to which the most advanced manufacturers

sent specimens of their work. After inspecting the

whole show I was convinced that electrical machin-
ery in Europe is no better than ours—perhaps not so

good. The Germans seem to be especially proficient in

the manufacture of dynamos; their machines are more
solid than ours and a little more finished. The largest

dynamo for metallurgical processes I ever saw was at

the Swiss exposition and attracted a great deal of atten-

tion. It was of German make. But my interest was
centered chiefly in the electric lighting plant in the city

of Geneva. It is wonderful as an instance of the

feasibility of water power in the generation of electric-

ity. The city is brilliantly lighted, especially along the

lake. Nearly all the towns of Switzerland are lighted

by water power. In this respect the country is distinctly

ahead of most of our states. It is difficult to find a

Swiss town not lighted by electricity; there are many
large towns and dozens of villages in this country which
are lighted by gas or kerosene. Among electricians in

the cities on the continent and in England the chief sub-

ject fpr discussion and experiment is, as it has been with

us. X-rays: but over there they know no more about

them than do w&^and perhaps not so much. They
have decided that X-rays are a manifestation of very

short light waves—so short that their refiection and re-

fraction have not been measured. We are all at work
now trying to measure them. The best Crookes tubes

are manufactured in this country. Experiments with

vacuum tubes for electrical manifestations are not of re-

cent discovery, although the accounts of certain sensa-

tional American newspapers indicate otherwise. When
Lord Kelvin, who is the most eminent electrician to-

day, was a young man he gave a great deal of attention

to the matter, and much of what we know about the sub-

ject came from him.

Professor Trowbridge has a new storage battery in the

Jefferson Laboratory about which the public knows very

little, but which is one of the most remarkable pieces of

apparatus in the laboratory. It contains 5.000 cells,

COMMUNICATIONS.
Public Lighting in Small Towns.

To the Editor of the Western Electrician:
Of late, a great deal has been said in the technical

journals upon the most desirable system of street light-

ing for medium-sized towns. It seems to me that the

way this thing has been looked upon is from an engi-

neering view point only. Engineers claim that the peo-

ple of small towns are too desirous for the "glare" of the

arc light, and advise the use of the dimmer but more
evenly distributed light of the incandescent. The latter

will, of course, as they say, produce a more evenly
distributed illumination, but is that the main object?

What about the business men and their interests? It is

universally conceded that the business men represent a

very important factor in village affairs, and it is there-

fore necessary to give them due consideration. Now,
while the incandescent lamp gives the desired even
distribution of light, it does not give to the streets the

bright and inviting appearance that the arc lamp does,

A town lighted with arc lamps leaves an impression of

business activity and enterprise upon the minds of

strangers and people of the surrounding country, who,
when they see the bright arc lamps twinkling in the dis-

tance, will remember that is the town of A. and will

mentally conclude that that is a place of enterprise and
hustle and that in the future they will transact their busi-

ness there. Therefore, while I admit that the arc lamp
does not give an even distribution of light, yet I contend
that village authorities, because of the business interests

involved, will do a wise thing when they decide upon the

arc lighting system. A Business Man.
Ann Arbor, Mich,, October ij, i8g6.

If city councils and village boards would provide

sufficient funds to enable the lighting commissioners to

secure enough arc lamps to properly illuminate the

streets, the chief objections to this system of lighting

would be removed. It is contended that when compara-

tively few arc lamps are placed, the streets are brilliant

in spots, but dark and dismal for the greater part, and

for this reason general illumination, which is the main

feature, is not furnished. If the business men of every

enterprising community would take the matter in hand

they could easily find a remedy. Let them insist that

sufficient funds be provided for proper illumination.

Philadelphia Street Lighting.
To the Editor of the Western Electrician:
We note your item of this date, under the heading

"Electric Lighting," to the effect that the city of Phila-

delphia is the best lighted city in the country.

Permit us to ask how many street lights there are in

Philadelphia and if the city of Providence with 1,850
street lights (arcs of 2,000 candle power) and a popula-

tion of about 160,000 does not compare very favorably?

Russell Electric Manufacturing Cojipany.
Proi'idence, R. I., October 10, iSgb.

The statement referred to was quoted from an official

report, and this fact was mentioned in the item pub-

lished in the Western Electrician. According to the

records of the National Electric Light association, Phila-

delphia has 6,222 arc lamps of 2,000 candle power in

street lighting service. There can be no question about

Providence comparing favorably with the larger cities.

We can call to mind only one city of approximately the

same size as Providence that has such excellent street

lighting service, and that is Rochester, N. Y., which has

2,300 arc lamps of 2,000 candle power. Baltimore and

Buffalo, which are much larger, have only 1,306 and

2,100 lamps respectively. Boston has 2,493, Brooklyn

3,200 and Cincinnati 1,600. Chicago and San Francisco

as well as New York are far behind the smaller cities.

National Electric Light Association
Data on Municipal Lighting.

To the Editor of the Western Electrician:
In your issue of to-day, on page 1S6, you compliment

Mr. Nicholls, president of the National Electric Light
association, for his report on municipal lighting. I de-
sire to second your motion, except that part which re-

fers to municipal ownership. It will do central stations

a great deal of harm, because it is marked "strictly confi-

dential," Tomy personal knowledge Detroit, Kalamazoo,
etc., are not reported correctly. The prices named are
not true because the city oflicials do not know what the

lights cost, or if they do, they keep it from the people-

Mr. Nicholls should not take a single report without first

sending a thoroughly competent man to the city plant to

have the figures corroborated.

Take the report of Detroit on the first page of the bulle-

tin. The price mentioned is $68.52 per lamp, I wil
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make affidavit that Alex. Dow informed me that, ail

things considered, deterioration, etc., it cost the city
about Si 00.
Kalamazoo is reported at S60, when I again know per-

sonally that the real cost is nearer S90 than S60. I

speak confidently upon this point, because I was in the
plant myself last spring, and made a careful examina-
tion and collected figures.

Logansport, I am informed, on account of its poor
construction, etc., is a disgrace to the state.

Madison, Ind., has or is trying to sell or lease its

plant, and that is down at SSo.
Rockford has water power and the city has thousands

of dollars invested in pole lines, yet this is placed at $52.
Marion, Ind., has free fuel (gas).

Huntington, Ind., and Coldwater, Mich, are raore-of
this class.

Senator Milens, a dry goods man and a political dem-
agogue, introduced the first municipal bill enabling cities

to own plants. He has since that time been elected
lieutenant-governor and is now congressman of the
fourth Michigan district. His activity in this line was
to promote his own personal ends and political interests.

The cities don't know what their lights cost. I for one
am in favor of the association paying for first-class

statements with all the facts, or else discontinue these
statements of municipal ownership plants; because our
opponents will get the reports it matters not how "strictly

confidential" they may be intended, and when central sta-

tion men appeal to the taxpayers and boards their

opponents will present our reports, and we can talk, write
and explain until we are black in the face and it will be
of no avail. lam a warm personal friend of Mr, Nich-
olls and expect to write him shortly on this subject. In
the meantime keep up the good work on municipal plants

and help a few of us in Wisconsin, Michigan and
throughout the Northwest to defend ourselves. Politi-

cians and chronic office-seekers neither can nor will

manage city plants as cheaply as by contract with cen-
tral stations. W. Worth Bean.

St. Joseph, Mich., Octobcj- ij,i8g6.

When the first bulletin on the subject was issued by

the National Electric Light association, the objection

alluded to by Mr. Bean was immediately raised by this

journal, and a personal communication was directed

to President Nicholls on the subject. He acknowledged

the force of the criticism and agreed to indicate these

defects specifically in the amended report. This he has

endeavored to do by printing in a conspicuous place the

following note:

Where municipalities are operating lighting plants,

the figures given as cost are furnished by the municipal
authorities, but are understood not to include many
items of cost that have to be taken into account by light-

ing companies, such as taxes, water rent, insurance, de-

preciation, etc.

The force of this is destroyed, however, by an intro-

ductory note to this compilation of statistics, which re-

fers to the report as "containing accurate information"

upon the price per lamp, among other features. Cen-

tral station men who have gone through a siege of the

municipal ownership movement, and those who are

threatened with such a calamity, insist, and with reason,

too. that every statement issued by authority of the as-

sociation shall be absolutely accurate and its meaning

incapable of misconstruction. This subject is of vital

importance to many central stations in this country,

particularly throughout the Northwest, and the interests

of investors must be carefully guarded by the associa-

tion or the very life of the organization itself will be en-

dangered. .

Rhoads' Belting.

In view of the increased demand for the leather belt-

ing made by J. E. Rhoads & Sons of 239 Market street.

RHO..\D.-.' EELTIX-..

Philadelphia, the accompanying view of the factory from

which this product is turned out will be interesting.

The factory is at Third and Orange streets in Wilming-

ton, Del., and is a commodious five-story building well

equipped for its purpose.

The firm reports a marked increase in orders for belt-

ing, which it takes to presage a revival of business ac-

tivity. Besides contracts for equipping two factories in

be South, and for an extra heavy three-ply 36-inch
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driving belt, Rhoads & Sons have just booked orders for

several of their "Volta Dynamo" and other large belts.

and for 50,000 feet of their "Tannate"' bell cord for

street cars. *

m
Wellington Adams Defeated.

Accumulator Sub-station in Railway
Work.

An interesting installation of storage batteries was
recently made on the Chestnut Hill division of the

Union Traction company's electric railway sj'stera in

Philadelphia. It is at the end of a feeder 11 miles long.

ACCUMULATOR SUBSTATION IN RAILWAY WORK.

This year it was decided to extend the line several miles,

and it was found that it would be necessary either to

build a new power house or install a battery sub-station,

as the required addition to the existing feeder system

would necessitate such an enormous outlay for copper

as to render it commercially impossible. It was found

that the cost of copper alone, to carry out this extension

and double the service on the section, would be four or

five times the total cost of a battery installation to fully

meet all the requirements, and that a new power house

was out of the question on account of the heavy oper-

ating expenses. The accumulators were accordingly

decided upon.

Before the extension was made the pressure at the

end of the feeder was barely enough to operate cars on

schedule time, and the pressure varied as much as 50

per cent. The recording voltmeter chart shown here-

with illustrates the effect of the battery as a regulator

of pressure. During the four hours between i a. m.

and 5 A. M., the only time when the battery is taken off

the system, the fluctuation in pressure is very marked.

A current curve, taken under normal conditions, shows

the extent to which the battery regulates, viz., 200 horse

power; but it can be worked up to Soo horse power in

cases of necessity. The load on the section varies

from 100 to 700 amperes; the feeder carries a constant

load of 400 amperes, the battery discharging or charg-

ing to the extent necessary to maintain this condition.

The result in actual practice is found to be that the

feeder load remains constant at this average current

and is independent of the fluctuating demand on the line.

In the battery house 24S cells are installed. Each

cell contains 13 plates, type "G," of the Electric Stor-

age Battery company's chloride accumulator. The

maximum discharge rate of the battery is 400 horse

power for one hour. The plates are contained in lead-

lined boxes, mounted on two tiers of oil insulators. The

connections are made by continuous weld, no mechani-

cal contacts being used throughout the battery. The

switchboard apparatus consists, for each of three panels,

of an ammeter, circuit breaker and knife switch.

The use of batteries in this manner is advocated for

these reasons: It enables the generators to run at full

load, reducing the number of units and adding to their

efficiency; it acts as a cushion to the engine in the event

of a circuit breaker opening; it provides a reserve capa-

ble of carrying the total load for a short period in case

of a breakdown.

American Street Railway Association.

The executive committee of the American Street Rail-

way association requests its members to suggest topics

upon which they may deem it desirable to have papers

written and presented at the sixteenth annual meeting

of the association. The committee would also be glad

to receive any suggestions as to whom the duty of pre-

paring such papers should be assigned.

This matter will be considered by the executive com-

mittee al a meeting to be held soon, and Secretary Pen-

ington would be very glad to receive suggestions at an

early date.

The parent infringement suit to determine the validity

of the claim of the Adams Electric Railway company of
St. Louis to the exclusive right to propel railway cars by
electric motors by the usual method of attachment has
been decided adversely in the United States Circuit
Court of Appeals. The defendant named was the Lin-
dell Railway company of St. Louis, but the General
Electric company really defended the suit, which was
based on the use of Sprague motors. Had Dr. Adams
succeeded in establishing his claim, the result would
have been of far-reaching importance to makers and
users of electric railway motors in the United States.

The Minneapolis correspondent of the Western
Electrician sends this account of the litigation:

"Judge Sanborn of the United States Circuit Court in

St. Paul has held that the Sprague electric motor is

not an infringement on the Adams patent. The case was
that of the Adams Electric Railway company against

the Lindell Railway company of St. Louis, and the de-

cision affirms the lower court's decision.

"The court held that where the principle to be ap-

plied and the mechanical elements to be used to reach a

desired result are old and several inventors independ-

ently form different combinations which accomplish
the general results with varying degrees of operative

success, each is entitled to his own combination so long

as it differs from those of his competitors and does not

include theirs, and neither can subject to tribute those

whose combinations are not mere evasions of his own.
The absence from a device that is alleged to infringe a

patented combination of a single essential element of

that combination is fatal to the claim of infringement.

An armature of an electric motor so mounted upon the

driven axle of the car or carriage to be propelled as to

revolve around it and a field-supporting frame rigidly se-

cured to or formed in one with the axle boxes of the

driven wheels, are two of the essential elements of the

combinations claimed in the patent to Adams. The
combination used by the appellee is not an infringement

on any of the claims of the patent to Adams because it

does not contain either of these two essential ele-

ments.

"This is believed to be one of the most important

patent cases ever tried in the United States Court of

Appeals."

Piqua Dynamo.
The Piqua Iron Works brought out the dynamo

illustrated some months ago. and termed it their type E.

The machine has given such general satisfaction that

iLs sale will be pushed with energy.

In designing this type of machine it has been the aim

of the builders to avoid all complicated parts and at the

same time maintain greatest efliciency. The pedestals

are bored the same radius as the pole pieces and are

cast solid to the base, which is plain and smooth and

has no openings through which grease or dirt can drop

and accumulate on the floor. The boxes have long

bearings, are provided with ring oilers and are turned

PIQUA dynamo

to fit the upper part of pedestal, thereby obviating any

possibility of getting them out of line. The armature

is of the Siemens type; the commutator has large bear-

ing' surface and is built for long use. The field

terminals are carried down through the base and are

brought up to the headboard connection on the pedestal,

whence the brush cables and line wires are connected.

The cut gives a good representation of the dynamo and

makes unnecessary a more detailed description.
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Municipal Lighting in Michigan.

Taxpayers in several towns in Michigan are still en-

gaged in controversy over the municipal lighting ques-

tion. The persistence of the advocates of these projects

would do credit to a better cause. Very little actual ad-

vancement has been made, however, and in several

cases there have been serious set-backs. The experience

of Marquette, which was formerly considered an ideal

town by those favoring city plants, is now a source of

much annoyance to this class, as it proves conclu-

sively the contention repeatedly made by the conserva-

tive element. The Marquette Mining Joui-7ial, which

has all along favored the city plant, is forced to admit

editorially that the people's confidence has been abused:

Up to a year ago the experience of Marquette in doing
her own municipal lighting and selling lights at a low
rate to private users was quoted all over the country in

support of the proposition that the ownership and oper-

ation of their own lighting plants by cities was a good
thing, and gave desirable results. Now, as will be seen
by communications published in the Negaunee depart-

ment, it is cited to show that municipal operation of

such plants is a failure, owing in some degree tp the un-
certainty as to having their management kept in compe-
tent hands. The Mining Join-jial would like to chal-

lenge the statement of its contributors, but it cannot, in

view of the money squandered on the city's plant dur-

ing the past eighteen months, and the condition in which
the improvement undertaken by the lighting board in-

stalled a year ago last spring is in. Not less than Sis,-

000 has been wasted in useless work, from which no re-

sult can be expected. The present board is endeavor-
ing to put the plant in good condition, but it is sorely

handicapped by the blundering work of its predecessor,

which has put the city in the hole to the araounc stated,

if not more. It is a bad record for municipal lighting

that Marquette's plant is now able to make, excellent

though it was before an incompetent board took charge

of it.

In Negaunee the battle continues. Personalities have

been freely indulged in, bat the main issue has been

constantly in view. A taxpayer who opposes the pro-

posed city plant presents an elaborate argument against

the plan in a contribution to the Iron Herald, from

which the following abstract is made:

Michigan City, Ind., has been cited by the advocates
of municipal ownership as the banner city—where elec-

tric lights were furnished at a cost so low that the profit

on the incandescent business would in a short time pay
all running expenses of the city and eventually abolish
taxes. Still, they sold the plant which cost Sio,ooo to

a private company for S2.500 and made a contract with
them to light the city for 10 years. Look at the money
spent and being spent in Marquette to keep the plant in

decent shape. Ask Marquette taxpayers what kind of a

monument their plant is. With its fine water power it

is costing that city S72 per year per lamp. If they were
compelled to use fuel where would the corner on S72 be
for it? Experience shows that an arc light takes \)-z

pounds of coal per hour, necessitating a cost of Sgg per
light per year. Now add what a private company
would have to pay in taxes, as is the case in this city,

the company here paying S384, which is $12 per year
per light; this if added to Marquette's $99 would make
it Siii- This city is paying SioS per light of 2,000 can-

dle power. The city has not a dollar to be risked and if

lights are out reduction is made; not so in Marquette.
Lighting really costs Negaunee S91.50 per lamp per

year. Milwaukeee pays Siio. A prominent judge ex-

presses himself thus: "A municipality is responsible for

vitality. To promote this it should and is in fact com-
pelled to establish a water supply which is fit for all

common uses, The question of an electric light service

does not lessen the death rate nor is it a necessity."

At Ovid, Mich., the lighting plant operated by the

village is offered for sale as the authorities would like to

contract for the necessary street lighting. Here is an
example of commercial enterprise in which a city en-

gaged and found it unprofitable.

The company in this city expends a neat sum in this city

every month. Consulting the company's books we find
*

that a pay-roll of S700 will be spread in Negaunee this

month for labor. Is this worth saving? Another im-
portant point is that a large portion of , the stockholders

are poor and residents and taxpayers of Negaunee, and
is it proper to relieve them of their investments for

which they no returns as yet?

To promote the welfare of this city it is necessary to

induce as many manufacturing and mining enterprises

to locate in this vicinity as possible, thus affording a

large market for labor and capital. When a municipal-
ity goes into a business, who furnishes tlie capital and
is the market of labor increased?

Another writer to the local presscites many examples

where municipal ownership has proved a failure and the

taxpayers of Negaunee are cautioned against following

the advice of the mayor, who .seems bent upon this pro-

ject. Here is a paragraph from the letter:

Why don't the mayor and his friends in the council go
to Marquette and learn by the experience of our pro-
gressive neij,'hbor that the reports of so-called "electrical

experts" are nol all tlicy seem? Why don't they lell the

voters of this city that no farther away than Marquette,
they can ascertain the trials of municipal ownership of

lighting plants; how the management of a .single bull-

headed, incompetent city official, in office for a single

yrar, can wipe out the value of a plant as a profit-

earner and plunge the city into debt? Are times so good
and money so plenty that the city of Negaunee can af-

ford to indulge in a costly experiment?

These are but a few examples of the contributions on

this subject. If the subject were not of such great im-

portance the controversy would be amusing.

CORRESPONDENCE.
New York Notes.

New York, October 31.-—The mystery in the Andrus

tragedy at Yonkers, in which electricity takes the promi-

nent part I described last week, is still unsolved. The
coroner and the police appear to hold different theories

on the case, but the perpetrator of the crime has not

been brought to justice.

Prof, Moissan delighted a large audience at the College

of Physicians and Surgeons on Tuesday evening by a

lecture on and demonstration of the electric furnace, by

which he produces temperatures sufficiently high to

crystallize carbon into diamond dust when subjected to

great pressure. Prof. Moissan spoke in French. His

experiments have been described frequently in the

scientific journals, but the actual demonstration possessed

great interest and beauty and held the absorbed attention

of the spectators. At the end of the lecture, which was

frequently interrupted by applause. Prof. R. Ogden

Doremus proposed a vote of thanks to the lecturer. M.
Moissan, having carried out the mission which brought

him to America, attendance at the Princeton celebration

as the representative of the Institute of France, sailed

for home on Saturday.

The question of whether electricity or compressed air

shall be used on the proposed Elm street underground

railroad is to be considered by the Rapid Transit Commis-

sion. When William Steinway was president of the

commission he declared that electricity would be the

motive power used. Now that compressed air has found

several advocates, an open field is afforded for the con-

tention between the General Electric company, under

the direction of J. Pierpont Morgan, and the Whitney
wing of the Metropolitan Traction company, in favor of

compressed air. The element in the Metropolitan com-

pany led by John D. Crimmins favors electricity. Of
course (he use of either motive power for the under-

ground road would constitute a great advertisement and

object lesson, and so the discussion promises to be lively,

with all indications pointing to the ultimate triumph of

electricity.

It is stated by an officer of the New York Central Rail-

road company that that corporation has been carefully

watching the experiments with the electric locomotive

on the Nanlasket branch of the New York, New Haven
& Hartford railroad.

Work has been begun by the Third Avenue Railway

company on the equipment of the new lines for which it

secured franchises from the Board of Aldermen about

six months ago. The franchise includes the right to lay

tracks and run cars in the Boulevard from Manhattan

street north to 165th street; through 165th street to the

Kingsbridge road, across the Ship Canal bridge and

thence along Broadway to the city limits. Permission has

been granted to the company by the state railway commis-

sioners to use the overhead trolley system above i62d

street. It has not yet been decided what method of

traction will be used below i62d street and on the St.

Nicholas avenue and Forty-second street line.

M.S.

Washington, D. C.

Washington, October 30.—The United States Elec-

tric Light company is about to expend a large amount

of money in impro\'ing its plant. Large units and un-

derground service are contemplated.

The National Hotel is to have its own electric lighting

plant. Bids were asked for recently, and a number of

local and out-of-town firms submitted estimates. One
gentleman whose bid was $^4,200 was given to under-

stand that his bid was the lowest, and it was. When
he called to sign the contract he learned that an employe

in the hotel had oflered to take the contract for $3, 500,

and the proposition was accepted. Several of the local

business men expressed the opinion that the work could

not be done at a profit at the figures named. The man
who obtained the contract is not a practical electrician.

T. A. Connett, formerly electrical engineer of the

Metropolitan Street Railway company, has gone to

Europe. Upon his return he will accept a position

with the Potomac Light & Power company. Work has

been commenced upon the laying of the wires of this

company in underground conduits.

Major George H. Harries has formally succeeded

Samuel L, Phillips as president of the Metropolitan

Electric Street Railway company. This action was
taken at a recent meeting of the board of directors, at

which, as announced by himself some time ago, Mr.

Phillips formally presented his resignation, which was
accepted. The board adopted resolutions expressive of

their appreciation of Mr. Phillips' service in the past.

The conductors and motormen presented Mr. Phillips

an address to indicate their high esteem for him.

The Eckington & Soldiers' Home Railway company,

which was obliged to take down its trolley line within

the city limits on account of infringing the laws of the

District of Columbia, has recently decided to equip the

line throughout with compressed air motors. Recent

tests are said to have demonstrated to the satisfaction of

the company the desirability of this motive power.

The Capital Traction company, owning a number of

the principal Hues of street railroad in Washington, con-

templates discarding the cable which is now used on

Pennsylvania avenue, Fourteenth street and Seventh

street, and replacing it with an underground electric

system, such as that employed by the Metropolitan

Railway company.

The Columbia Railway company, operating several

miles of cable in this city, will, it is reported, be con-

solidated with the Metropolitan Railroad company
within a short time. T. C.

Denver, Colo.

Denver, October 28.—The Denver Consolidated

Electric company reports a considerable increase in both

lighting and power business this fall. It has recently

added two 3,000 light Wood alternators to its East sta-

tion equipment, and will probably install one more 6,000

light alternator. The company was very badly crippled

by fire last July and has done remarkably well in keep-

ing the service without losing any customers. It has

contracts now for materially increasing its service in

supplanting several large private plants that have here-

tofore furnished light and power. This will be done as

soon as the new station can be completed. This sta-

tion (the East station, located at Twenty-first and We-
watta streets), as remodeled, will be modern in every

detail. John H, Poole, the general manager, has spared

no expense in making this a perfectly fireproof building.

The structure is of pressed brick, and is 104 by 140

feet, and equipped with compound Corliss condensing

engines connected directly to the dynamos.
The Colorado State Reformatory at Buena Vista has

installed an incandescent lighting plant consisting of

two General Electric 25 kilowatt direct-connected dyna-
mos and Denver Engineering Works engines.

The Fremont Electric Light & Power company at

Cripple Creek has increased its capacity by the installa-

tion of a General Electric 90 kilowatt alternator.

The Colorado Fuel & Iron company, now in success-

ful operation at Rouse, Colo., uses an electric pumping
plant furnished by the General Electric company and
installed by Lewis Searing of the Denver Engineering
Works company. This company is also running two
duplex 7 by 10 pumps equipped with 15 horse power
motors, and is now putting in place two duplex 9K by
10 pumps equipped with 120 horse power mo'tors. This
plant replaces the compressed air pumps formerly used,

and competitive tests indicate a great saving in favor of

electricity.

The Caroline Mining company of Ouray, Colo,, oper-

ating an Soo volt direct current plant, installed by the

Edison company in 1S90, has recently purchased from
the General Electric company a 300 kilowatt multipolar

generator, and in addition an 80 kilowatt multipolar and
a 25 horse power 800 volt mining locomotive for use in

the Revenue tunnel.

The American Electrical Works have removed their

place of business from 1636 Champa to 923 Eighteenth

street.

Northwestern Notations.
MiNNKAPOLis, October 31.—The National Subway

company was granted a franchise in St. Paul several

years ago, by the terms of which it was to lay two
miles of conduits within a specified time. Two paral-

lel lines were laid under the same streets for a

distance of 6,000 feet, and then the company ceased

work and finally passed into the control of the North
American Telegraph company. The St. Paul coun-

cil declared its franchise null for the reason that

it had not laid the two miles of conduits. The
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North American's attorney held that the two parallel

lines aggregated 12,000 feet, which made the two miles

required. The corporation attorney of St. Paul held

that the distance should be measured by the streets, and

that it had not laid the two miles, whereupon the fran-

chise was declared forfeited. The North American

company will now attempt to extend the subways and

the city will apply for an injunction to prevent it.

The project to establish an electric power plant at

Red Bluff. Mont., developing power from the Madison

river, will be pushed in the spring. The engineers have

been outlining the work lately, and all is in readiness as

soon as the winter is over.

C. N. Parker, who had arranged to purchase the elec-

tric light plant at Brainerd, Minn., has advised the

council that owing to the depressed condition of finan-

cial affairs, he has been unable to complete the deal, but

hopes to in the spring.

The mayor of Oskaloosa, Iowa, vetoed the franchise

for the electric street car line, considerably to the dis-

gust of the citizens. The council passed it over his veto

by a vote of seven to three, but the mayor claims he is

a member of the council and that a two-thirds vote is

required. The matter will be tested in court.

The council of Hutchinson, Minn., has rejected the

proposition of J. F. Hughes to put in an electric light

plant. It is understood that Geo. Paul will make a

proposition.

The Pacific Electric company of La Crosse, which

was going to establish an electric light plant at Chat-

field, Minn., using water power, found the power too

small to meet the demands of a commercial and street

lighting' plant. Mr. Madison, the projector of the

scheme, is in correspondence with other electrical com-

panies, and if he cannot make a deal with some of them

will form a stock company to put in the plant.

Business men of Fargo, N. D. , will endeavor to

secure the extension of the North American Telegraph

company's lines to that city. They are within 20 miles

of there. They have attempted to secure direct service

over the Western Union from Duluth to Fargo instead

of a relay, but have been unable to secure it.

The street railway company of Duluth, Minn., is pre-

paring an observation car for use of distinguished vis-

itors, trolley parties, etc. It will have electric heaters,

plate glass windows, willow chairs, inlaid ceiling, cherry

finish and numerous lights.

The Madison, Wis., Street Railway company's line

will be extended via University Heights and Wingra

Park, at a cost of $13,000.

An Indian boarding school will be established on

Vermillion lake, near Tower, Minn., which will be

equipped with a complete electric light plant.

C.

PERSONAL.
Frank X- Cicott, who has had considerable experience

in the street railway and electrical trades, is now repre-

senting the electrical and metal departments of the

Ansonia Brass & Copper company. New York.

L. E. Frorup of the Schiff-Jordon company of New
York has returned from an extended trip through the

central and western states, well pleased with the re-

sults obtained. Mr. Frorup is remembered by the fra-

ternity in Chicago and all will be glad to hear of his suc-

cess in his new business situation.

ELECTRIC LIGHTING.

The Daaf and Dumb Institute at Jackson, Mich , has

lately been equipped with an electric lighting outfit con-

sisting of a gasoline engine and a Siemens & Halske dy-

namo. The institution is wired for 200 incandescent

lights, and it is said that the plant is operated at an ex-

pense of about Sio per month.

Cameron. Mo., will put in an electric light plant to

co3tSi2,ooo. The bonds will be sold November loth.

Plans and specifications have been prepared by A. L.

McRae. consulting electrical engineer, 306 Oriel build-

ing, St. Louis, and bids will be called for immediately

after the sale of the bonds.

The Victorian government has decided to erect in

Melbourne a central electric lighting station for the dif-

ferent public departments now lighted by electricity,

the city railway stations, the general postoffice, parlia-

ment house and the public library.^ The site decided

upon is at Spencer street railway station, and plans

for the work are now in course of preparation.

The Edison Electric Illuminating company of Brook-

lyn reports gross earnings for September of $63,551, an

increase of 56.ogS as compared with the same month of

last year, and net S26.755, a decrease of S30. For the

nine raontns ended September 30th the gross earnings

were 5219,056. an increase of S71.198 as compared with

the corresponding period of last year, and net $181,556,

an increase of 556,823.

ELECTRIC RAILWAYS.
The J^aih'oad CrazeiU states that the total mileage of

the electric roads about Cleveland, when all are com-
pleted, will be nearly 125. divided as follows: Akron,
Bedford & Cleveland. 30; Lorain & Cleveland, ig;

Cleveland, PainesviUe & Eastern, 30; Cleveland & Ely-
ria, 20; Cleveland & Chagrin Falls, 14; Cleveland &
Berea. 11.

A number of Philadelphia citizens have signed the
following petition to the Union Traction company of
that city: "We, the undersigned patrons of the differ-

ent trolley lines, ask of you to protect your motormen
from the severe weather that is approaching by having
a storm inclosure of some kind on the front of the car.

We ask this not only for the lives of your men, but for

our own safety."

Incompliance with its agreement and as a consider-
ation for its right of way, the Niagara Falls lS; Lewiston
Railway company has decided to build a heavy retain-

ing wall 30 by 50 feet where the road faces the base of

the abutments for the proposed new steel arch bridge.
The contract has been awarded to Crage Sc Tench, who
will soon commence operations. The work of clearing
the site for the new car barn of the Niagara Falls t5t

Lewiston road has been begun.

Since the big trolley railroad strike in Brooklyn there
has been an ordinance in force compelling the motor-
men to stop the cars at the street crossings so as to bring
the fenders in line with the first crossing. Now the ordi-

nance has been amended, reversing the rule, and in

future the cars will not be stopped until the street is

crossed, so that the rear end of the car will be in line

with the farther crossing. There was a general popular
demand for the change. Chicago had a similar experi-
ence a year ago with like results.

An injunction was served on the Milwaukee, Racine &
Kenosha Street Railway company by the Chicago & North-
western Railway company, on October 12th, restraining

the street railway people from crossing the tracks of the

railroad company at Ives, two miles north of Racine,
and at another point four miles north of the Racine-Mil-
waukee road. The Northwestern company admits that

it cannot prevent the electric company from crossing the
tracks, but claims that it is doing all in its power to pre-

vent and at the same time abolish grade crossings, and
desires to have the electric company go under the

tracks. President Slush of the electric company said

that his company was already negotiating for under-
crossings ground.

MISCELLANEOUS.
An interesting publication recently issued is the re-

port of the first meeting of the International Association

of Fire and Police Telegraph Superintendents, which
was held at Brooklyn on September 15th. It contains

portraits of the officers of the organization and a verba-

tim report of the proceedings of the organization meet-
ing.

The project of building a power nursery at Niagara
Falls has been revived and it is proposed to form the

Electric Nursery Plant company with a capital stock of

Sio.ooo. A two-story brick structure 300 by 60 feet is

to be erected in the northern part of the city, and space

and power leased to small concerns who do not care to

build a factory of their own.

The electrical laboratories at the University of Wis-
consin have been put in order for the preparation for

the winter course. During the summer valuable addi-

tions were made to the electrical apparatus through the

generosity of manufacturers. Particularly interesting

are the alternating current machines of the forms in-

vented and developed by Tesla, Steinmetz and others

which have been presented to Professor Jackson for the

laboratories. It is claimed that these machines are not

duplicated in the electrical laboratories of any other uni-

versity. The university has just published a valuable

bulletin from the electrical department on alternating

current transformers.

TRADE NEWS.
F. W. Darlington, consulting electrical and mechan-

ical engineer at 907 Drexel building, Philadelphia, has

paid especial attention to the planning of electric foun-

tains. He designed the one at Willow Grove Park,

Philadelphia, which is very handsome. Mr. Darlington

has issued a pamphlet illustrating this fountain, and he

solicits correspondence on the subject.

Superintendent Frank Stevens of the Electric Pro-

teclion company of Philadelphia was a visitor to New
York last week. He reports that his company is enjoying

a good fall trade, and the pro.spects for business are bet-

ter than they have been for several months. The call

for Hush switches is very brisk, and the company has

recently shipped several large orders to the Pacinc

coast.

An order which the Westinghouse Machine company
recently received through its Paris branch for a 1,200

horse power engine, similar to those exhibited by that

company at the World's Fair, would seem to indicate

that some features of the great exposition made substan-

tial and lasting impressions on foreign visitors. The
engine is to be used in an electric lighting station in

France.

The Bliss School of Electricity of Washington, D. C,
sends out a very handsome announcement for 1896-97-

Tfae school aims to train practical electricians and un.

dertakes to confer the degree of "master of electricity"
on students passing the final examination in the post-
graduate course. Beside the usual instruction and la-

boratory practice there are departments of electro-
metallurgy and "Electricity in Medicine and Surgery/'
lectures on electrical jurisprudence and a military corps
of electrical engineers. The concluding pages of the
pamphlet are devoted to points of interest in Wash-
ington.

The Union Traction company of Rutherford, N.
J.,

will erect a new power house and car barn. The entire
contract for this work has been let to the Berlin Iron
Bridge company of East Berlin, Conn. The buildings
will be of brick, with steel framework^ and the plant
when completed will be up to date in all respects. The
car barn is 97 feet by 100 feet, adjoining which will bfe

the offices, storerooms and repair shop. The fengihfe

room is 50 feet by 65 feet, arid the boiler room 40 feet by
65 feet. The roofs are supported on steel trusses, and
the covering is to be corrugated Iron throughout. The
roof of the engine house is lined with the Berlin com-
pany's anti-condensation fireproof roof lining.

A representative of the Western Electrician re-

cently visited the factory of the Indiana Rubber & In-
sulated Wire company of Jonesboro, Ind , and found it

doing an excellent business. A recent order from Salt
Lake City. Utah, for 13 miles of special cable for that
city's electrical service would seem to indicate that the
excellence of this company's product is thoroughly ap-
preciated in its own territory. Secretary R. E. Lucas,
although stating that business had been more or less dis-

turbed by politics, seemed to feel that the prospects of a
continuance of the company's generally prosperous busi-
ness was very bright. The company also does a very
large business with the bicycle concerns in the country
in the line of tire manufacture. Its special product,
though, as is well known, is the high grade Paranite
insulated wires and cables. In addition to its regular
line of insulated wire the company pays close attention
to the manufacture of the rubber covered telegraph
cable, either braided or leaded.

BUSINESS.
The 1S96 catalogue of the Ziegler Electric company

of Boston is attractive and well arranged and should add
to the reputation of the house. Its 200 pages show a
wide range of specialties and supplies and will undoubt-
edly prove of great use to electrical buyers. One inter-

esting little machine is a 200 watt hand-dynamo that, at

60 revolutions of the crank per minute, can be used to

light 50-volt lamps. A resistance is placed in the base
of the machine to reduce the output if desired.

The Electric Appliance company is meeting with
large success as the general western agent for the Taun-
ton Copper Manufacturing company, and is now carry-
ing a large and complete stock of the latter company's
celebrated bare copper wire. The Electric Appliance
company states that its customers seem to appreciate
the advantage of having a complete stock of bare copper
wire carried in Chicago from which they can draw in

large or small quantities, as .their needs demand.

The new descriptive pamphlet of Warren Webster &
Co ,

the exhaust steam specialists of Camden, N. J.,
gives an account of the Webster system of steam heating
and also of the Webster vacuum feed-water heater and
purifier. A separate pamphlet is devoted to the con-
struction and operation of the feed-water heater, and
the new booklet is largely given up to the combination
of that appliance with the Webster heating system. The
concluding pages are illustrated by half-tone pictures of

buildings supplied with Webster apparatus.

The catalogue and price-list of the D. A. Kusel Tele-
phone Manufacturing company of 1105 Pine street, St.

Louis, shows a variety of instruments, with switch-
boards, lightning arresters and other telephone supplies.

The D. A. Kusel transmitter is used exclusively. This
is claimed to be the most sensitive transmitter in

existence. It has neither carbon dust, granular carbon
nor springs, and is said to need no attention whatever
after leaving the factory. Testimonials are given to

show the esteem in which the Kusel telephones are held
by users.

An interesting addition to existing data on insulating
materials has recently been issued by the Mica Insulator

company of New York, Chicago and London, in the

form of a collection of samples of the various insulating

materials which it manufactures, with the results of act-

ual tests on these various materials attached to each
sample. Results are given on tests of the necessary
voltage to break down a given thickness of each of these

materials, and also on the specific insulation resistance

of the materials. The figures given are the average of a
large number of tests under various conditions, and are

taken from the experiments of Messrs. Herrickand Burke
of New York. The company has realized that in order
to fulfill the varied requirements of insulation it is nec-
essary to manufacture various qualities and kinds of ma-
terials, as there is no one universal quality of insulation.

Its samples cover a number of grades of micanite insula-

tion, consisting of combinations of mica, mica and cloth,

and mica and paper, of various degrees of flexibility,

and also a number of grades of Empire insulation, which
consists mainly of specially prepared and insulated

cloth and paper. The collection is interesting because
it not only shows the various kinds of materials manu-
factured, but also is indicative of theadvances that have
been made in the preparation and manufacture of insu-

lating materials, and the high degree of perfection that

has been reached in this line of electrical industry.
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ILLUSTRATED ELECTRICAL PATENT RECORD.
569,959. Electric Motor Regulator. William A. An-

thony, Newark, N. J. Application filed July 29,

1S96.

A multipolar motor and laeans tor varying the strength of
any pair or pairs of field magnet poles.

570,028. End Electrode for Electric Power Storage

Batteries. Jacobus Langelaan, Cologne, Germany.
Application filed December 10. 1S95. Patented in

Germany July 5, 1S95, and in England October 28,"

1S95.

In this batiery end plates have openings, and the plates

intermediate the end section have unbroken surfaces,

570,046. Electric Signal for Street Car Crossings.

Charles A. Parrish, Jackson, Mich. Application

filed January 23, 1896.

A circuit-n:aker is employed, comprising a horizontal
plate and a vertically svvin^in^ lever hinged to the plaie,

the l3ver composed of insulating malensl, having a metal
plate on one side and composing the part of the hinge, the
plqio >i^.:.]o ^-lipf^ 1 to be bron>^ht into contact by the trolley

w:iecl.

NO. 570,077.

570,053. Electric Arc Lamp. George C. Pyle, Indian-

apolis, Ind. Application filed January 27, 1896.

There is included the combination of a graviLy-fetl upper
electrode, a lower electrode, telescoping springs to support
the electrode and feed it- upward, and a solenoid to regu-
late the arc.

570,068. Electric Switch. Samuel A. Stewart, Walt-
ham, Mass. Application filed March 12, 1S96.

The arm or lever is provided witli a projection, and held
normally in circuit by a spring; an electro-niagnet is sup-
ported by a suitable frame; the armature arm supporting
the armature is provided wiih a projection or cam, and
supported by a shaft sustained by the frama; the spring
acts on the armature arm, and the tension-adjusting pin is

connected with the spring by a suitable cord; the trip is

supported by the shaft, and is adapted to catch under the
projection, and with its opposite sides bearing against the
caui on the armature arm, and a spring holds the trip nor-
mally against the cam, and a tension-adjusting mechanism
coraprising a suitable pin and connecting cord is provided.

570,072. Telautograph. George S. Tiffany, Highland
Park, III. Application filed January 6, 1896.

The combination is claimed of two line wires, a polarized
magnet effecting the movements of the receiving pen in ex-
tent in each line circuit, a polarized magnet controlling the
movements of the receiving pen in direction in a branch
from each line circuit, and means for sending currents
from the transmitter to operate the magnets.

570.077. Electric Heater. Earl P. Wetmore and
Charles E. Roehl, St. Joseph, Mo. Application
filed May i, 1895.

An electric heater is described, consisting of the combi-
nation of an electric converter, having hollow secondary
conductors thereon, and means for electrically closing each
or all upon themselves, the means being provided with cir-

cuit closers for opening and closing the primary conductor
on the converter.

570.078. Trolley for Electric Railways, William M.
Whiting, East Orange, N. J. Application filed

May 6, 1895.

Among the features claimed for this device are the fol-

lowing: A trolley arm and trolley head secured thereto,
and lingers on the head, a pivoted trolley carrier having a
trolley wheel, and means co-operating with the carrier to

constantly and yieldingly force the trolley wheel against the
trolley wire irrespective of the movements of the trolley
pole, and the fingers on the trolley head being adapted to

be brought against the carrier to act as stops.

570,112, Telautograph. George S. Tiffany, Highland
Park, III. Application filed June 7, 1895.

The improvement applies to a telautograpbic receiving
instrument, and comprises the combination of a friction-
clutch for transmitting power fiom the motor shaft to the
receiving pen,' and a magnet for controlling the position of
the friction clutch to determine the direction of motion
transmitted in accordance witli the movement of the trans-
miliing pun, the parts of the clutch tieing in each of its

positions held in contact by spring pressure,

570.118. System of Distribution for Alternating Cur-
rents, Charles S, Bradley, Avon, N, Y. Applica-
tion filed April 8, 1895.

This HyHlcm coiripriHos a triphase generalor havin)^ two
Keneratinc coiU or KfouiJK of coils 120 degrees apart, and
connected with tlirte line wireH. iriplwiso motors smpplied
from lUi: line wircK, and a single-pIiaHe lighting circuit in-

ductively related (Iiroiigh a iraiiHrorMier to both current
pliaHus.

570.119. Electric Car Motor. Charles S, Bradley,
Avon, N. Y. Application filed March 30, 1896.

TliiH arrangement compriHCK :i mnltiiKjIar armature tend-
ing to dirucily rointc the axle, iind .1 mnltipolar lield iimg-
iiet having tt« poln-piocdH lying 'iubfiiaiitially within hori-
zontal piano . :a th« iixtrciJiiiien of tlif; vortical (liaiiiDtf-r of
the ai'matuie, ih'j H(»acc between adjacent pole-piecoH at llie

top and bottom being at loaHt iwtce aii ^rcat a» the spaco
between adjacent pole-pieceu ut the uiduu.

Issued OcLobcr 3j, iSgd.

570, 125. Apparatus for Producing Wire Bars by Elec -

tro-deposition. James B. Forsyth and Charles R.
Fletcher, Boston, Mass, Application filed June 27,

1892.

A cathode for electrolytic apparatus is employed, com-
posed of a cylinder, with a surface of conducting material
and a strip of non-conducting material laid in a spiral
groove cut or formed in the surface of the cylinder and ex-
tending out beyond the surface of the cylinder.

570'i33- Apparatus for Electrolytic Deposition. Will-

iam De Courcy May, Niagara Falls, N. Y. Appli-
cation filed September 26, 1894.

A series of receptacles may be arranged vertically above
one another, the bottom of each recepLacle extendmg down
into and immediately below it, each of the receptacles be-
ing adapted to discharge its overflow into the next of the
series; a supply pipe leads into the first of ihe leceptacles,
and means are provided whereby the overflow from the last

receptacle of the series may be returned to the supply pipe.

570.165. Art of Lining Metal Tubes With Fibrous Ma-
terial. Edwin T. Greenfield, New York, N. Y.

Application filed March 2, 1896.

Weans are provided for lining a tube with pliable or
fibrous material such as paper, consisting of a hollow per-
forated lube surrounded with an expansible tube, the
hollow tube having connection vith a source of air or liquid
pressure.

570.166. Insulating Joint for Metal or Armored Con-
duit Tubes. Edwin T. Greenfield, New York, N. Y.

Application -filed April 6, 1896.

This is a joint for two metal armored conduit tubes, con-
sisting of a ujetal collar surrounding a thiaible of insulat-
ing material having V-shaped grooves at its opposite ends,
the collar and armored conduit tubes being provided with
meaus for uniting them firmly together under pressure, so
that the. lining thereof and the opposite ends ot the thimble
constitute in effect one continuous insulating tube.

570.167. Metallic Junction Box and Means for Uniting
Metal Conduit Tubes Thereto. Edwin T. Green-
field, New York, N. Y. Application filed April 6,

1S96.

A junction box is described, provided with an integral
screw-threaded neck, a screw-tlireaded locking collar, and
-means for firmly gripping or holding a tube in place in
alignment with the neck, tlie gripping means being adapted
to exert a wedging"action between the ne;k and the locking
collar,

570, 16S. Underground Conduit. Edward T. Green-
field, New York, N. Y. Application filed May 11,

1S96.

A pair ot conduit tubes have their ends located in close
proximity to each other, in combination with an expansible
insulating connecting tube provided with means for uriting
the opposite ends to the conduit tubes,

570.169, Conduit Tube. Edwin T. Greenfield, New-
York, N. Y. Application filed May 13, 1896.

A series of armored conduit tubes are provided, each
with a liniog which is either wholly or in part liquefiable at

abnormal temperatures, in combination with internal tubu-
lar linings for the armored tubes of an inductive metal such
as iron, the linings being separated from each other by defi-

nite spaces,

570.170. Insulating Joint for Conduit Tubes. Edwin
T. Greenfield, New Y'ork, N. Y. Application filed

July 25, 1S96.

As a means of uniting two or more conduit tubes a pair of
collars is provided with locking bolts, the collars being so
constructed as to constitute when joined an annular
chamber around the ends of the tubes, in combination with
an insulating ring which surrounds the ends- of the tubes.
and a mass of insulating material which _fills the annular
chamber,

570,204. Adjustable Telephone Transmitter. Alfred
Gartner, Newark, N. J. Application filed Febru-
ary 15, iSg6.

A bracket projects from the frame, a telescopic skeleton
is pivotally secured to the bracket, and consists of a series
of sets of crossing arms pivotally connected at their centers
and at their outer ends, the telephone transmitter being ar-
ranged at the free end of and alright angles to the skeleton,
with a loop or eye projecting from the transmitter, and a
rod secured to tne bracket and adapted to engage the loop
or eye.

NO. 570, 112.

570,212, Circuit Breaker. Alexander J. Wurts, Pitts-

burg, Pa. Application filed August 31, 1895.

There is a latch for the movable member, and means for
witlidi awing the same, comprising an electro-magnet and its

armature, a magnet acting in opposition to the electro-mag-
net to prevent accidental or premature withdrawal of tlie

latch.

570,258, Fire and Burglar Alarm. Benjamin J.
Low-

man, Bridgeport, Ala. Application filed December
27, 1894,

A piiHli-bntton and a second button which is adapted to

engage the push-lmuoii, a spring encircling theshank or pin
of tlie second button, and adaplud to press it against the
pusli-button, and a fusible wire eictonding from the free end
of the spriTig to suitable supports,

570,310, Electrical Apparatus. John F. Kelly, Pitts-

field, Mass. Application filed June 23, 1896.

Ill an cldniiic;!! ,'ipp:iraluK liavinj; whoii in operation a
varying miigmiii: (lux, a liimiimted iron core is traversed by
tlio varying {\\\\. h.-iving in its coajposiiiou au alloy pre-
vontiny liyiilcteL.i.'i growth.

570.328. Electric Railway. Addison Norman, Toronto,
Canada. Application filed June 22, 1895.

One feature is a supporting rail upon which the cars run,
the rail being formed of sections of substantially inverted
U-shape in cross-section, a main conductor mounted within
the cavity formed within the rail, and insulating supports
for the conductor also mounted in the cavity,

570.373- Electrically Actuated Switch Mechanism.
Walram S. Browne, Brooklyn, N. Y. Application
filed December 5, 1S95.

In this system there must be a main line and a branch
line, a switch point at the junction of 'the branch line with
the main line, electrically operated devices for moving the
switch-point in opposite directions, two series of contacts
supported by the trolley wire, one contact of each series
being adjacent to the switch-point, the contacts of one
series being of less width than and being arranged at differ-
ent elevations with respect to the contacts of the other
series, circuit connections between the contacts and the de-

. vices for operating the switch-point, and contacts carried
by a car for engaging successively with the first-named con-
tacts, and operating first to place or hold the switch-point
in engagement with the main track line, and then operating
to move the switch-point into engagement with the branch
line.

Arrester. George P.
Y. Application filed

NQ, 570,118.

570.406. Automatic Lightning
Johnson, GloversviUe, N.
January g, i8g6.

The claim is given : In combination with the circuit wires
and the magnet, a fixed stud, an armature pivoted to the
said stud, a lever attached at one end to the said armature,
a removable stationary contact plate provided with an open-
ing and normally supporting the free end of the said lever,
a shouldered post on which the said plate fits and by which
it is supported, means for clamping the said plate on the
said post, and a spring connected to the said lever which
normally holds it in contact with said plate and the said
armature out of contact with the magnet.

570.410, Electric Elevator. Francis JB. Perkins, Bos-
ton, Mass. Application filed September 7, 1895.
The combination with a motor, an elevator mechanism

actuated thereby, and a starting and stopping mechanism,
of an electrically controlled locking device for the starling
and stopping mechanism in circuit with the motor.

570.411. Electric Light Fixture. George A. Schmidt,
Brooklyn, N. Y. Application filed December 10
1S95-

This is a canopy for electric light fixtures, comprising a
stationary cup-shaped part of larger diameter than the stem
of the fixture, and a shell adjustable longitudinally on the
stationary part,

570.415. Circuit Breaker. Alexander J. Wurts, Pitts-

burg, Pa. Application filed August 31, 1895.
The chief feature is a controlling magnet having a coil in

the circuit to be interrupted, in combination with circuit-
closing means for rendering the magnet inactive, the cir-
cuit-closing meaus being independent of the magnet and
located in and forming a part of the main circuit, whereby
an excessive current in the circuit serves to actuate the
means.

570.416. Circuit Interrupting Device. Alexander
J.

Wurts, Pittsburg, Pa. Application filed August 31,
1895.

The combination is claimed with a plurality of systems of
multiphase electrical distribution provided with circuit-in-
terrupting devices, one for all of the phases of each system,
and controlling magnets therefor, of a local circuit for each
of the magnets, means actuated by an excessive current of
any phase to close the corresponding" local circuit, and a
plurality of switches independently operated at will to close
any one of the local circuits.

570.417. Automatic Circuit Breaker. Alexander J.
Wurts, Pittsburg, Pa. Application filed January
10, 1S96.

A circuit-closing device is employed, comprising a longi-
tudinally adjustable non-conducting lube, having a stopper
provided with secondary circuit terminals and partially
iilled with liquid, a bundle of iron wires in the liquid pro-
vided with means for closing the circuit through the termi-
nals, a main circuit coil surrounding the lube, and means
for clamping the tube in the position to which it may bead-
justed,

570.418. Switch for Electric Circuits. Alexander J.
Wurts, Pittsburg, Pa. Application filed May 8,

i8g6.

The first claim follows: A switch for electric circuits
comprising main contacts, auxiliary contacts in shunt
thereto, and a single operating handle, the movable con-
tacts having a limited movement iiutciiendeut of each other,
and the shunt contacts having a rL'tarding connection with
the stationary part of the .switch, whereby the circuit is

closed through itie main contacts and opened at the shunt
contacts,

570.419. Circuit Breaker. Alexander
J. Wurts, Pitts-

burg, Pa. Application filed May 29, iSg6,

There is a circuit breaker having a pair of main station-
ary contacts and a single bridging movable contact, in com-
bination with n pair of stationary shunt contacts and a pair
of co-operating movable contacts connected by a single
spring-plate conductor,

570,42^. Electric Motor, Sebastian G. Brinkman, New
York, N. Y. Application filed June 27, 1895.

A pair of heads or spiflers is sui'ported on the armature
shall a jacket is supported by tlm heads or spiders, and
armatiiru ptales and coils inclosed by the jacket, the ends
of ihe jacket being in contact with tlie outer edges or toeth
of the spiders.
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A Railway Power House Transformed.
About a month ago the "Western Electrician noted

in an illustrated article the striking differences between

the old isolated lighting plant in the Royal Insurance

building and the one that succeeded it. In a period of

13 years the apparatus installed in 1S83 as thoroughly

up-to-date came to be regarded as entirely obsolete and

antiquated, so rapid had been the development of ihe

art of electric lighting. Still more rercarkable is the

progress to be observed in the electric railway field, and

the station selected for illustration furnishes a notable

outside and 195 feet high. The circular interior open-

ing is i2'/2 feet in diameter. There are eight Campbell

& Zell boilers, each having a capacity of 300 horse

power and equipped with Murphy smokeless furnaces.

An elaborate labor-saving equipment of coal and ash-

handling machinery, having a capacity of 20 tons an

hour and made by the Jeffrey Manufacturing company
of Columbus, O., is employed. The chutes for deliver-

ing the coal to the furnaces can be seen in the picture

of the boiler room, while the ash receptacle used in con-

nection with the conveyer is shown in the exterior view.

gines directly coupled to Siemens & Halske 550-volt

generators in the manner shown in the picture. The

engines, at 150 pounds steam pressure, have a maximum
capacity of 1,750 horse power each, while the generators

are each equal to an output of Soo kilowatts. They are

turned at the rate of So revolutions per minute. Under

all ordinary load conditions but one unit is needed, so that

ample reserve is provided for storms and emergencies.

The engines are handsomely painted and striped and pres-

ent a fine andimposing appearance. Indeed, the whole im-

pression of the engine room is neat, bright and engaging

I. New Boiler Room.
4. New Engine Room.

example. It is the plant of the Cicero & Proviso Street

Railway cohipany, which operates in the western

suburbs of Chicago. The old equipment, shown in the

central picture, was put in operation in February, 1891

At first it consisted of two So kilowatt Edison generators

directly belted to a 250 horse power Corliss engine.

Additions were made later, but last spring the whole

installation was replaced by an entirely new plant,

which represents the latest advances in railway power
house construction. Thus in a period of a little over five

years the striking contrasts shown between the central

picture and the surrounding views have become possible.

The new plant is interesting, handsome and instruct-

ive. It is housed in a building made as nearly firepr'-of

as possible, built of brick, iron and slate, with steel

floors. The stack is of brick, octagonal in ahape on the

3. Interior oE the Old Plant.

A R.^ILWAY POWER HOUSE TRANSFORMED.

The coal bin is placed in the adjacent car-house and has

a storage capacity of i.ooo tons.

Auxiliary steam apparatus consists of two Berryman

high-pressure beaters and two feed pumps of the Blake

admiralty type. In the engine room there is a gravity

oiling system for supplying oil to all bearings. A res-

ervoir tank is perched high up -on the wall. Into this

the oil is pumped, and from it the lubricant flows

through pipes to the oils cups. This operation is auto-

matic and constant. Here also, as shown in the pic-

ture, is a 25-ton hand overhead traveling crane supplied

by the Walker company. There have been, however,

few emergencies making the use of the crane necessary.

Current is generated in two massive direct-connected

units which are duplicates of each other. These con-

sist of E. P. Allis cross-compound non-condensing en-

2. New Switchboard.

5. New Building.

The switchboard is a two-storied one built of angle

iron and slate. Below are three large machine panels,

with switches, instruments and rheostats, while the gal-

lery carries 22 feeder panels. The board is of General

Electric equipment, with Weston instruments. Current

from this station operates all the cars of the Cicero &
Proviso road and the Ogden lines going to Berwyn, and

also supplies one section of the Lake Street elevated

railroad. The station is designed so that it may have

ultimately six units of the size now in use. The old

engines and Edison dynamos have also been connected

to the new boilers and switchboard, so that they may be

used for auxiliary service if necessary.

The new plant was designed by S. Potis, Jr., who, at

the time of its construction, was the chief engineer of

the West Chicago Street Railroad company.
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Modern Overhead Construction.^

By Benjamin Willard.

In the equipment of electrical street railways the item

of overhead construction is a very important one, and
one susceptible of many ideas. There are many differ-

ent methods and kinds of materials used on overhead
work, all of which would go to make up praclical and
modern construction, but as a matter of fact there are

hardly any two installations which are alike. The rea-

son for such a variety of construction is naturally the re-

sults of engineers" ideas, conditions and opinions relative

to* the merits of different manufactured parts. It is

hardly possible to standardize all methods and appliances

in such a way as to meet the general approval of different

engineers, as the requirements vary with local conditions,

and what may be found practical in one locality may bs

found faulty in another.

Difference in local condition is not alone responsible

for our inability to standardize construction and make
it alike; it is because we are trying to arrive at a point

of perfection and have a few miles to travel before we
are there. The most practical method to pursue is to

profit by the successful experience of others, and when
we arrive at a point which we consider will admit of im-

provement, then put our individual ideas into effect.

There is room for the manufacturer to investigate

more carefally the outside requirements and to make
many materials which would find a ready market,

whereas the engineer is now dependent on his ability to

devise and utilize such materials at an exorbitant cost.

My ideas relative to what is necessary for practical

modern construction will undoubtedly differ in many re-

spects from the opinions of others, and in some instances

may be found not practical, but experience has proven
to me many important features to be observed in modern
construction, and I can only submit what in my opinion

and during ray experience I have found to be substan-

tially practical.

Trolley line construction can be erected in various

ways and still conform to good practice, one difference

being in the kind and cost of poles to be erected. There
are various requirements governing the selection and
kind of poles to be used which determine an important
factor in the first cost. Municipal requirements may
compel you to erect steel or wooden poles, or you may
be allowed to make your own selection. In the first in-

stance the price is fixed and you have only one thing to

do; in the second instance you have opportunities which
are left for your own discretion. The steel pole presents

a neat and attractive appearance; it takes up a small

amount of space; these are the chief points in its favor.

The insulating qualities are not as good as with the

wooden pole, and although I . am not prepared to say

positively as to its lasting qualities, I have made some
observations of deterioration on wrought-iron columns
that have bsen in the ground for several years, and esti-

mating that this deterioration would lake effect in the

same proportion on steel poles, I am convinced that in

a moist climate a limit on thepractical life of such poles
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would not be over 30 years. While I am not strictly an
advocate of wooden poles, I am of the belief that, from a
practical and financial .standpoint, they sliould be used
in many instances.

Through the business sections of cities steel poles are
in some respects better, as they are not affected by be-

ing wilfully or accidentally mutilated. In .suburban or

resident districts the wooden poles when properly di-

mensioned answer every ourpose and appear fully as
well as the steel poles. A heart-pine or cedar pole will,

if properly selected and kept painted, last in some
climates 20 years. This is a known fact from observa-
tion of poles that are now in sound condition after hav-

ing been erected for that length of time.

Suppose wc select New Orleans as a suitable location,

build a road and base our estimates on cost of materials

t. Read hniom tlio Ainorican Struct Kailway uHsocintion n( St,

Louis, October 21, 189C.

there. The cost of steel poles would be greater than
in many northern cities owing to freight rates and dis-

tance from the manufacturers of such poles. Wooden
poles can be furnished for less in New Orleans owing to

their near production, so that I think an estimate cov-

ering cost at that point would be a fitting proposition

elsewhere.
Steel poles for one mile of span wire construction, 104

poles at S15 each, would cost 51,560, and assuming their

life to be 30 years, the interest on your investment for

30 years at 5 per cent, per annum would be $2,340. or a

total first cost and interest of $3,900. The setting of

steel poles necessitates the use of concrete, which is an
expense to be figured over the cost of wooden pole set-

ting, so we must figure at least the cost of such material
and labor, which would be S4 50 per pole,or546S per mile;

figured with interest for '30 years at 5 per cent, per an-

num, would be §1,170, or a total for interest and first

FIC. 2. MODERN OVERHE.A.D CONSTRUCTION. SWITCH-
BOX.

cost of material and labor of $5,070, which is to be con-
sidered against the cost of one mile of wcoden pole con-
struction covering the same period.

Assuming the life of heart-pine poles to be 12 years
(instead of 20 years). I will make a comparative propo-
sition on that basis, taking the interest on each invest-

ment and carry through to the expiration .of 30 years.
Wood heart-pine poles for one mile of span wire con-
struction, 104 poles to the mile at S4.50 each, would cost

$468, also suitable labor and material for erecting at

S2.50 per pole, S260, or a total first cost of S728; to this

must be added interest for 30 years at 5 per cent, per
annum, $1,092, making the first investment at the end
of 30 years $1,820. At the expiration of 12 years the
construction must be renewed at a cost of S72S, and to

this must be added interest for 18 years at 5 per cent.

per annum, $655.20, making the second investment at

the end of 30 years cost $1,383.20.
At the expiration of 24 years the construction will be

renewed for the third time at a cost of $728, and to this

will be added the interest for six years at 5 per cent, per
annum, S21S 40, making the third investment at the
end of 30 years cost S946.40, a grand total for wood pole
construction of $4, 149.60.

The difference between total costs of steel and wooden
pole construction for period of 30 years would be $920.40
per mile, which would be more than a liberal allowance
for changing span wires and other work; but assuming
it would take this amount, we would stand even at the
end of 30 years and still have six years more paid for

on wooden pole construction. If steel span poles are used
I would recommend for the average span of 40 feet a
pole weighing about 700 pounds, made in two parts; the
lower section to be constructed of six-inch extra heavy
and the upper section of five-inch standard steel pipe,
swaged at the joint for a distance of 18 inches; such a
pole to be 28 feet long, 18 feet for the lower and 10 feet

for the upper section, and provided with a cast-iron and
wooden pole top for the attachment of the span wires.
Such poles should be provided with a wood filling to fit

the bottom of the lower half to prevent it from sinking,
and should be set six feet in the ground with a rake of
10 inches from the perpendicular to allow for being
straightened when under strain. The average size
of hole to be dug would be 20 inches in diameter,
with a depth of little over six feet, requiring (after

the pole is inserted) a mixture of about one-half
cubic yards of concrete, composed of one part of
Portland cement, two parts of sharp sand and four
parts of broken rock, The cement should be given
at least three days in order to set firmly before attach-
ing the span wires-. Whenever it is practical to allow
poles to bear against the curbing, this should be taken
advantage of, as it affords an efficient stay to assist the
pole in resisting the strain. Should it not be possible to

secure use of ihe curb {or paving) a good-sized rock,
having a bearing surface of about one square foot, would
assist very much, and keep the pressure from cracking
the cement.

If wooden poles are used where it is necessary to
make neal appearing and substantial construction. I

would recommend for the average span of 40 feet a long
leaf yellow pine pole, dressed and chamfered, 30 feet

long, sawed square, ii inches by 11 inches at (he base
and seven inches by seven inches at the point, free from
sap, rot or knots, and corners evenly chamfered i 'j

inches, beginning at a point 14 feet from the base, and
terminating in an octagonal form and roofed evenly for

a space of three inches.

In setting wooden poles where concrete is not used
(and I do not consider it necessary) a great deal depends
upon the soil encountered. Whereas, it is necessary to
use very little prepared material for filling in some lo-

calities, it will lake a quantity in others, sol will men-
tion what would be required in a soil of medium clay

and character which would probably meet the average
condition. Poles should be set six feet in the ground
with a rake of 12 inches from the perpendicular to allow

for being straightened when under strain, and the hole

should be dug to a vertical depth of six feet (or more if

necessary to allow the pole to stand a given height above
the track) in the ground and should be about two feet

square at the top and not less than 18 inches at the bot-

tom. Where it is practical to allow poles to bear against

the curbing (or paving) this should be taken advantage
of, and it will not be necessary to use other material

near the surface as in iron pole construction, but it will

be necessary to place a substantial bearing at the heel

to prevent the pole from pressing through the earth; for

this purpose a small quantity of coarse broken stone or

brickbats will answer every purpose, and where this is

not easily obtainable, and the earth is soft, a piece of

plank 12 inches wide by three inches thick, four feet

long, sharpened and driven in the earth to a depth of

about two feet at the back and base of the pole, will give

good results.

Whenever it is necessary to erect poles in the absence
of substantial material at the surface, such as paving or

curbing. I would recommend that the base of the pole

be well rammed with broken rock for a distance of 18

inches, taking pains that the greater quantity is placed
at the back where the pressure is greatest and leaving a
small quantity in front where no pressure takes place.

The space to within 20 inches of the top may be filled

with earth taken from the hole and well rammed. To
prevent the pole from yielding at the surface a breast-

plank of oak (or cypress) timber three inches by 12 inches
by six feet should be placed and spiked in front and at

right angles to the pole about eight inches under the sur-

face of the ground, which would make a suitable bearing
surface and resist thespan-wire strain. About 20 inches
from the top of the hole and in front of the breast-plank
should be filled and well rammed with the same material
as is used at the base of the pole. The necessary quan-
tity of broken rock required would bs about two-tenths
of a cubic yard to the pole.

Poles of wood or steel which may be used for holding
strains at curves should necessarily be heavier than those
used for straight line construction and should also be set

at greater depth in the ground; steel poles of proper di-

mensions for curve construction would be made in two
joints and constructed on the same principle as the
straight line pole, excepting with heavier dimensions of
pipe. A steel pole for curve construction should be 29
feet long, made of six-inch and seven-inch extra heavy
pipe, the larger section to be 19 feet long and the smaller
section 10 feet long and made to weigh 1,050 pounds.
Such poles should be set seven feet in the ground, and
raked 10 inches from the perpendicular in a direction ra-

diating from central point of curve where strain is re-

quired. The filling necessary would be the same as
specified for straight line iron pole construction.
Wood poles for curve construction would be made sim-

ilar to those specified heretofore for straight line con-

FIG. 3. MODERN OVICRIIEAD CONSTRUCTION. JUNCTION
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struction, e.xcepting dimensions of such poles should be
31 feet long by 14 inches by 14 inches at the butt, nine
inches by nine inches at the top, chamfered from a point
14 feet from the base to the point terminating-in an octag-
onal form and roofed evenly for a space of three inches.
Such jioles should be set seven feet in the ground and
raked 12 inches from the perpendicular in a direction ra-
diating from the center of curvature where strain is re-
(luired. The hole should then be entirely filled with
about seven-tenths of a cubic yard of broken rock
and well rammed.
The holes for eye-bolts should be bored in wood poles

before their erection and should be bored so that the
boll will incline slightly downward toward the eye to pre-
vent the water from following in and rotting the top of
the pole. The correct location for eye-bolt holes would
be determined by the height at which the trolley wire is
to be placed; 22 feet from the base of the pole would be
correct, assuming that we allow two feet for drop in the
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ear-body and ear and also dip in the span, which would
make the height of trolley wire about 20 feet. To facil-

itate the setting of the poles to a uniform height it is a
good plan to place grade stakes near the location selected

for poles, indicating a given height relative to the grade
of the track.

Center pole construction is required in many locations

and may be more adaptable than other methods, but I

consider span construction better, owing to its flexibility

and for being less unsightly. There are now on the

market appliances for making bracket suspensions flex-

ible, which are an improvement over the old type of

rigid construction. One of the most practical which I

am familiar with is an attachment to receive a short

span of flexible wire and the ordinary straight line

hanger?.
Poles used for center and bracket construction should

be made according to the same specifications as those
used for span construction, excepting that an ornamental
pole top would be required for the steel pole instead of

an insulated one. Much can be spent on ornamenta-
tions on center and bracket construction, but it always
occurred to me that the most practical is ornamental
enough and places the cost where it will do the most

ble, and having a metallic covering to prevent them from
being broken by accidental contact of the trolley pole.
Brass bangers are more expensive than iron, but resist

the moisture and are maintained at much less expense.
Iron hangers if kept in good condition should be painted
at least once a year, as the oxidization if allowed to ac-
cumulate will form a conductive contact between the
conductors and span wires; and in course of time will

cause the escape of current by leakage. Hard rubber
insulation for hangers is more expensive than many
other compositions, but from my experience I must say it

has fine insulating qualities and stands different condi-
tions of climate with little or no deterioration.

Suspension ears are of as many varieties as hangers,
and I have experienced the use of many such appliances

FIG. 4. MODERN OVERHEAD CONSTRUCTION. FEED LINE.

good. For the bracket arm a i,'/2 inch pipe of the re-

quired length attached to a malleable iron collar made
in halves and encircling the pole and supported by truss

rods leading from the end and center of the arm to near
the top makes excellent aad neat appsaring construc-
tion.

Wherever guard wires are required it will be neces-
sary to leave about two feet additional space on the top

of the pole above where the trolley span wires are at-

tached for the attachment of the guard wire span. It

would hardly be practical to provide an insulated pole
top to provide for both span wires, so the trolley span
would be supported by means of a wrought-iron clamp
collar encircling the pole at the proper point and pro-
vided with suitable insulating fastenings. I do not espe-
cially approve of this method of construction (as I do not
favor guard wires), but I would recommend it where it

is compulsory to erect guard wires.

All poles should be painted with one coat before their

erection, as it affords better opportunities to carefully

apply the priming coat and at less expense than after the
poles are set. A paint of dark green, composed of graph-
ite mixture, I find to wear well, and although it costs

more than some other paints, it has better lasting qual-

ities (especially in iron work), A second coat of this

paint after the poles are erected will cover marred places

made necessary in setting, and will look well and last

for at least two years.

Span wires necessary for trolley suspension should be
flexible steel -.['^ inch in diameter composed of seven
strands of No. 12 galvanized wire, and when under
strain with conditions of pole setting as I have stated

would have a tension of about 750 pounds when erected.

Whereas I have allowed iS inches for sag in the span, it

probably would not be over 12 inches at the time the
wire is first suspended, but will" gradually sag more as
the wire stretches and the poles spring or yield in the

ground, so if a 40 foot span is attached 22 feet above the

rail surface the trolley wire within the course of a year
would measure approximately 20 feet above the rail.

Where wooden poles are used (or wood pole tops for

steel poles), the ordinary ?§ inch by 12 inch eyed bolt

threaded about four inches answers every purpose for

the attachment of the span wires, and other devices
more expensive used for the same purpose are not
necessary, Poles when properly set will bear a given
strain on the span wires for many years without much
yielding; consequently an adjustable device is rarely if

ever used. Hard drawn copper trolley wire of No. o
E. & S. gauge has been found to be the most practical

dimension of wire and is generally considered a stand-

ard for most trolley construction; therefore overhead
appliances are made of various manufacture to meet
such requirements. There has been a trolley wire re-

cently manufactured in the form of a figure "8" which
is now in use on some roads and has given very good re-

sults. Where this wire is used it leaves a perfectly un-
obstructed surface for the trolley wheel and gives greater

current carrying capacity, but in modern construction

the hanging appliances have reached such a degree of

perfection that the round wire can be used with equally

as good results, and as the trolley wires on large systems
are relied upon but little as a conductor for current
capacity, I can hardly recommend anything that would
be more practical than the round wire.

Span wire hangers and insulators are of various forms
and compositions, and many possess equal merit, and I

would recommend for straight line work those most inde-

structible and possessing the best insulating qualities.

The best forms of such hangers are those where the in-

sulation is concealed from the weather as much as possi-

FIG. 5. MODERN OVERHEAD CONSTRUCTION. DISTRIBUT-
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and have concluded that a little modification of the old
brass solder ear is the most practical and lasting of all,

if properly attached. A solder ear should be 15 inches
in length tapped for five-eighths cap bolt and provided
with thin lips at either end so dimensioned as to encircle
but little more than half the trolley wire, and one point
which should be observed very particularly is to have
the ends of the ears ground to a thin tapering end so
that they will become flexible with the vibrations of the
wire. If the ends are made heavy or unyielding the vi-

brations will have a tendency to detach the ear at the
points, and when this takes place it is a question of a
short time before the ear is wholly detached.

Insulators and hangers for curve construction like

straight line material are of many designs and permit of
wide selection. However primitive may seem my ideas
of this particular part of construction, I can only give
good results from my experience. I favor what is known
as the goose-neck hanger, which is simply a five-eighths

inch steel forging formed of such dimensions as to allow-

good clearance for the trolley wheel and fastened to the
soldered ear in a manner to permit it to swivel, also pro-
vided with an eye for the attachment of pull-over wires.

Such devices are strong, and do not present an obstruct-
ive object for the trolley to catch in. There is no insu-

lation attached to such ears and this is the only thing
in their disfavor, but as there are many insulating de-
vices to overcome this difficulty which can be attached
to the hanger, this could be considered a minor point.

A great deal could be said about overhead curve con-
struction, but there are so many different conditions to

meet I will simply conclude my description with a
double right angle curve of 60 feet and 50 feet radius.

The puUoff ears should be placed 11 feet S'2 inches
apart on the outside curve and those on the inside curve
9 feet 10 inches apart from center to center (commenc-
ing at point of curve) so that the pull-off wires between
the two curves run longitudinally from the axis of the

track curves. The three central pull-off wires leading
to the center pole would terminate in an iron ring three

inches in diameter fixed at a point about 20 feet from
the trolley wire and attached to a single three-eighths

inch cable fixed to the center pole by ending in a strain

insulator. Each of the other pull-off wires would lead
directly to its respective pole, all ending in a strain

insulator fastened to the pole top. Each of the suspen-
sion ears should be placed directly perpendicular over
the track centers and each provided with a strain insu-

lator between the trolley wire and pole.

There is a wide difference of opinion relative to the

arrangement of sections and the methods of feeding

such sections of the trolley wire. In many installations

a practice is made of leading each individual section

feeder to the station and separating the trolley into sec-

tions by sectional insulations, making it possible to cut

out the various sections at the power house. This is a

convenience in one respect, and that is, it makes every
section of the line directly controllable from the power
plant, but there are other things equally as important to

consider which may convince you that better results are

obtainable through another method, and that method
would be to have every feeder on the whole line doing a

share of work at all times, whether the cars be
assembled on one section or distributed over the entire
line. This, of course, can only be done by means of
connections representing the whole line as being in one
general section, making short sections controllable by
external switches. In the first method mentioned an
accumulation of cars may be assembled on one section
not estimated for carrying an abnormal load; conse-
quently the feeder would be overtaxed on this particu-
lar section, whereas the feeders on other sections would
be doing little or no work; consequently an uneven-
nessof potential between the adjoining sections. If

there is a bridge around each section insulator connect-
ing each section together and connected by a feed wire
so that the current will equalize itself between two sec-
tions and so the current will distribute itself from all

feeders, then we have a small amount of variation of
potential from section to section, and every feeder is

auxiliary to each other.
I have observed in most all instances that when an ac-

cident occurs to a trolley wire the whole line is for a
time disturbed in its service until the proper attention
has been given to the external circuit where the trouble
occurs, and those on the ground are the ones who are de-
pended upon for relief before the forces at the power
house are aware of the extent of the trouble, and the
switchboard tenders are always under instructions or
advice from the emergency crew. Consequently, I main-
tain that efficient external line appliances that are con-
trollable by emergency forces meet the most important
requirement, and the most efficient linecan be built with
a general feeder system le5.ding from the switchboard and
controllable as a whole for each individual line, and not
separated into sections requiring separate feeders for

each section leading from the station. To accomplish
this method of uniting the trolley sections the line is di-

vided into sections by means of sectional insulators
(see Fig. i). each section so proportioned as to meet
the estimated feeding point where the feeder is to be at-

tached. A switchbox is placed on the pole (see Fig.

2) at a convenient height, in which is contained two
svvitches and fuses, one for the section on either side of
the sectional insulator; the feeder is then divided by con-
nection through each switch so that the feed wire delivers
current to either section through feeder span wires at-

tached to connections on each side of the sectional insu-
lator. When the entire line is in operation there is an
equalization of current in all sections and the trolley re-

mains virtually as a solid conductor, but with all neces-
sary features for disconnecting the sections.

Feed-wire distribution is an important item in all in-

stallations, and varies with local conditions such as dis-

tances, amount of work to be done, and cost of pro-
ducing power. As this is a mathematical problem that
is made fitting to meet each of the local conditions, I will

only undertake to define a general system for erection
and distribution.

In most localities where a large system of feed-wire
distribution is required it is necessary to erect special

construction for that purpose. The most economical

FIG. 6. MODERN OVERHEAD CONSTRUCTION.^FEED LINE
CONSTRUCTION AT BEND IN STREET.

plan is to select centers (see Fig. 5) of distribution
reached by the most direct routes from the power sta-

tion and establish at such points what may be called

junction poles, to which are attached the heavy trunk-
line feeders leading from the power plant and smaller
feeders for distribution to the trolley line. By this

plan we may erect wires of 500,000 or 1,000,000 circular
mils capacity from the plant to the junction pole, and
end same to a junction frame or frames attached to the
pole, which is provided with a bus-bar of sufficient carry-
ing capacity to carry the current of the branch feeders
(see Fig. 3). The large cables are dead ended in the
junction frame by use of eye-bolts and strain insulators"
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(see Fig. S); and connections are made with the bus-bar
with copper tee connections. The branch feeders are

ended and connected in the same way, so that it is possi-

ble with little delay to cut out any feeder and make
changes which are often necessary during progress of

operation.

Southern pine cross-arms 5 inches by 3^2 inches,

bored to receive jVz inch pins and doubled on each pole,

will make sufficiently strong construction to receive the

heaviest wires. The pins should be of locust-wood bored
to receive a one-half inch bolt, which should extend ver-

tically through the center of the pin and terminate with

a washer and nut on the under side of the arm.
Top grooved glass insulators are desirable in all classes

of heavy feed-wire construction, and their adoption is to

be recommended. Feed-wire conductors of larger area

than No, 0000 B. & S. gauge should be in stranded or in

cable form triple insulated with the best waterproof cov-

ering. Care should be taken in splicing cables so that

an even strain is brought on each smaller wire and are

not allowed to remain without good contact, and that all

flux used in soldering is carefully removed before taping.

Devices have been used for connecting cables, but

none are to be recommended in favor of the splice made
with the cable itself.

Protection from lightning is now occupying the atten-

tion of many railway companies, and there is a wide
difference of opinion relative to merits of lightning ar-

resters and their application. I have received corre-

spondence from many different railway companies, and
in one instance there are two arresters located for 42
miles of road, whereas, in another instance, there were
six to the mile. The general idea seems to be two to the

mile, and situated at or near the junction where the feed

wire is attached to the trolley wire.

The Modern Power House.

^

Bv Richard McCulloch.

In beginning a paper of this kind it is usually con-

sidered proper to start with a sort of historical review,

but in this case we are immediately struck with the fact

that, unlike most modern institutions, the eventful his-

tory of the street railway power house has been con-

densed into the last few years. The conditions, the gen-

eral design and the greater part of the machinery itself,

have been evolved during the last 10 years All of these

have changed rapidly, and the manager who now de-

plores as antiquated a power house built six years ago.

with the best existing machinery and in the light of the

most approved practice, can say with Cicero, that it was
not his fault, but the fault of the times.

It may be readily seen that there are two standpoints

from which the design of the power house may be
viewed. That of the one who strives that the general

plan, that each machine, and that every arrangement
shall tend solely toward the cheapest possible produc-

tion of power, and that of the other who, while appreci-

ating the position of the former, desires also that nothing

shall enter into the design which will materially affect

railway power house has ever been located either by
graphics or by the differential calculus. Unfortunately
it usually happens, especially in cities, that the electrical

center of the distribution system falls in very valuable

ground entirely unsuited for a power house location and
the final location is very often influenced by the ex-

tremely unscientific fact that the railroad company owns
that particular piece of ground and cannot find a pur-

chaser for it. In selecting a location it is very important
that a large power house should be placed on a railroad

track so that coal may be readily and cheaply delivered,

and it is very desirable that the location should also be
on some water supply in order that condensing engines
may be used, unless the conditions will warrant the use

of self-cooling condensers. If a location fulfilling these

conditions may be found somewhere near the electrical

center of distribution, it is an idea! spot for a power
house; but if in order to secure coal and water it must

power stations are operated by steam power, steam alone
will be considered in tliis article. For convenience in

discussion the apparatus in a power station may be di-

vided into three classes: (i) The steam generating part,

consisting of the boilers, pipes and all their accessories,

such as coal and ash conveyers, mechanical stokers,

stacks, economizers, feed-water heaters, pumps, etc.; (2)

the steam consuming part, consisting of the engines,

steam separators, oiling devices, condensers, etc.; (3) the

electrical part, consisting of the dynamos, cables, switch-

board, electrical instruments, etc. The division between
the first and second parts is more easy and more marked
as it is usually accentuated in the power house itself by
means of a brick wall

STEAM GENERATING APPARATUS.

Beginning with what we have called the first part, we
start with the choice of fuel. This is largely a matter

„^— , n^^r;

THE MODERN POWER HOUSE.

be moved from this point, it should if possible be moved
in the direction of future extensions of the street rail-

roads. There are cases where power houses cannot be
located on the steam railroad tracks, but the only excuse
for such a location is where the interest on the cost of

copper feeders running fr3m the steam railroad tracks to

the center of distribution would greatly exceed the cost

of hauling of coal in wagons.

BUILDING.

The main points which should be borne in mind in

the design of the building are that it should be light, airy,

compact and fireproof. The shape and size of the build-

ing will be largely governed by local conditions, but
there is one general arrangement which has been adopted
in a number of the most recent power houses. This will be
discussed later. There is no reason why anything com-
bustible should enter into the construction of a power
house. The walls may be brick, the roof of slate, tile or

iron, and the floors of concrete or iron. This method of

construction not only increases security against fire, but
it obviates the necessity of carrying Insurance, the sav-

ing of which will in a few years pay the extra first cost.

f
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either the simplicity or the reliability of the plant. The
cost of power on a large road is about 10 per cent, of

the total operating expenses, and it is almost a self-

evident fact that the use of any apparatus which m Ight

produce unreliable service and thus impair the receipts
and ruin the prestige of the road in order to save a small
percentage of this cost of power would be very bad busi-

ness policy. The first criterion of any machine in-

stalled in a power house should be absolute reliability.

and the second economy.

LOCATION.

A great deal has lately been written concerning the
proper location of power houses, and formula; and graph-
ical methods for determining this point have been de-
rived, but we doubt very much whether any street

I. Rend boforu tlic Ainoricaii Slruot Kaflwiiy uuHOcintion at St.
I.oiiin. Ociobcr 20, jUijO.
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STRAIN INSULATORS.

The building should be substantially constructed, but
unless the location is on an important street there is no
necessity of going to great expense to render the building
ornamental, especially as all money which can be spared
for this purpose may be far better invested In machinery
to put Inside the building. In erecting a building for

use as a power house it is advisable to decide first on the
style, size and arrangement of the machinery, so that no
part of the building will interfere with the proper repairs,

renewals and inspection of the apparatus. This may
seem unnecessary ad\ ict;, but it Is a very common over-
sight for railroad companies first to decide on the style

of building they wish, then let the contract for the erec-

tion of the power iiouse building, and then find them-
selves hampered in the use of some particularly desirable
form of apparatus by the shape or contracted area of

their buildings.

As by far-the greater number of the modern railway

of location. In a general ivay the proper fuel to use is

that which will evaporate the greatest quantity of water
per dollar's worth of fuel. It does not pay to burn too

poor a quality of fuel, however, because slack contain-
ing a great quantity of ash and sulphur will cake and
clinker on the grate bars, make a great deal of work for

the firemen, refuse to be forced when necessary and
make much ash to be removed. On the other hand it

will not do to make all arrangements for using a very
expensive fuel, as a very little wasted in times when the

furnaces must be rushed will make a great difference in

the cost of operation. As an expensive fuel usually
means one which is brought from a great distance, any
furnace prepared for burning this would operate under
unfavorable conditions if the supply is cut short by
strikes or railroad blockades. Where the conditions are
favorable for the use of oil, it makes an ideal fuel, re-

quiring no handling, making no smoke or ashes, and
allowing the fire to be regulated with the utmost nicety.

Buckwheat anthracite coal is used largely by power
houses in the eastern cities. It is of high calorific value,

clean, making no smoke and little ash, and capable of

being readily handled in coal conveyors and mechanical
stokers. In the western cities soft bituminous coal is

used by force of necessity. This brings with it the
troubles of ash, clinker and dirt, and in the city renders
necessary some form of smoke consumer. As has been
stated, it usually happens that the choice of fuel is a

matter of location, but in cities where several competing
grades of coal come to market, it would probably pay
to have expert tests made to determine what grade of

coal or what mixture is most economical for the work.
It is hardly within the limited scope of this article to

discuss the numerous forms of coal and ash conveyers
which have been put in use. Several large companies
make a specialty of this form of machinery and special

designs are developed for each power house. We may
say in a general way that in power houses handling large

quantities of coal, where the coal is all deli\'ered at the
same place as by rail or boat, the installation of coal

and ash handling machinery will pay. Where coal is

delivered in small quantities and where it is delivered
in wagons and may be dumped at any part of the boiler

room, the reverse may be said. The advantage of this

form of apparatus is its saving in labor, and its disad-
vantages are its great first cost, its expensive mainte-
nance and the fact that it is desirable for the best service
that the coal should be fairly uniform in size, which is

a requirement not always easily fulfilled.

In the East the use of mechanical stokers has grown
to such an extent that no large power house is consid-
ered complete without them. In most of the western
cities, however, and especially here in St. Louis, the
mechanical stoker has not been a success. This differ-

ence in results may be attributed to the difference in the
fuels used. The buckwheat coal of Brooklyn and Phila-
delphia feeds evenly on the stoker and causes no trouble
by cementing the grate bars together by clinkers. With
the soft, fragile, bituminous coal, however, clinkers soon
form on the grate bars, and very often the fire must be
almost completely destroyed to remove them. No me-
chanical stoker will bear crowding to any great extent,
and any power house using them must be supplied with
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a greater capacity of boilers than one where hand firing

is the practice. By reason of the fact that the coal is

introduced gradually into the hottest part of the fire and
the volatile matter slowly driven off. the mechanical
stoker is a partial smoke consumer. With the excep-

tion of this, there is no advantage in the use of mechan-
ical stokers, except the labor saved, as the great effi-

ciency which was formerly claimed for them has never

been proved in actual practice.

Notwithstanding the great number of types of boilers

on the market they may be divided into two general

classes, fire-tube and water-tube. In most of the more
recent power houses some form of water-tube boiler has

been adopted, as this type possesses some marked ad-
vantages over the fire-tube. They are non-explosive;

they may be operated at a higher pressure and conse-

quently are more suitable for use with compound en-

gines: they have a large heating surface and are quick

THE MODERN POWER HOUSE.

to respond to calls for power; they occupy less floor

space and are usually more intelligently designed than

the other class. On the other hand, their first cost is

greater; there is a greater number of joints to be looked

after and the cleaning is more difficult, especially in

those forms which use a curved tube. It has usually

been considered that the efficiency of water-tube boilers

was much higher than the fire-tube, but there is now a

form of fire-tube boiler being made consisting of a.shell

of large diameter and extra length, containing a large

number of flues, which approaches the water-tube boiler

very closely in efficiency. The high efficiencies obtained

in boiler tests are seldom reached in actual practice, as

they usually result not so much from excellence of de-

sign in the boiler itself as from careful and intelligent

firing during the test.

It is hardly necessary in presenting a paper before

this intelligent body to discuss the reasons why water

should be fed into the boilers as hot as possible. Be-
sides preventing the straining of the boiler shell from
the sudden changes in temperature, there is a large

quantity of fuel saved, and the percentage of this saving

will be found tabulated in nearly every work on ther-

modynamics. The usual methods employed in heating

the feed-water are, first by the heat of the exhaust steam,

and second by the heat of the escaping flue gases. There
are numerous patented devices for utilizing the heat of

exhaust steam, either by passing the exhaust through a

number of pipes surrounded by the feed-water, or by
spraying the feed-water across an opening through

which the exhaust steam is admitted. Most of these

devices are very simple in their construction, and their

efficiency depends very largely on the length of time the

feed-water and the exhaust steam are in contact, and in

case they are in separate chambers upon the conduc-

tivity of the separating medium. Care should be taken

that the opening for the exhaust steam is never con-

tracted so that any possible back pressure on the engine

is avoided.

The method of heating feed water by the beat of the

escaping flue gases has been applied in apparatus under
the general name of economizers. The arrangement
usually employed is a coil of pipe containing the feed-_

water placed in the flue. In order to keep the soot from
settling on the pipes, most forms of economizers are

supplied with a mechanism for scraping off the pipes

whenever necessary. Sometimes the economizer con-

sists of one large bank of pipes placed in the main flue,

and sometimes the apparatus is divided into a number
of banks each placed in a flue leading to one furnace.

The choice of arrangements depends largely upon the

size of the plant and the general location of the boilers.

By means of a properly designed economizer, feed-water

may be heated to a very high temperatnre. even above
the atmospheric boiling point of water. In the use of

any device in which feed. water is heated by the flue

gases, care should be taken that the escaping gases will

still retain sufficient heat for the maintenance of the

necessary draft after part of their heat is taken from
them by the feed-water. In the case of power houses

using natural draft, economizers should not be used,

where the draft is not already sufficiently strong or is

just barely strong enough for the work to be done.

There are in operation, however, many plants using

natural draft, discharging flue gases at a very high
temperature, much higher than is necessary to maintain
the required draft. Economizers used in such cases

would result in a marked gain in economy.
Whatever system of heating feed-water is used, the

apparatus should be made abundantly large for the
work to be done: first, that the water should pass
through slowly and receive the full benefit of its contact
with the heated gas or steam: second, that a large store

of water may be kept on hand, which is of great service

in case of a sudden demand on the boilers, and third,

that the feed-water heating apparatus may act as a water
purifier. It has been found that water kept for some time
at a high temperature will deposit a great portion of the

carbonates and sulphates of lime and magnesia which it

has in solution. This is probably due to the expulsion

by the heat of the carbonic acid gas contained in the

water, thus freeing from solution the lime and magnesia
which it is well known are
slightly soluble in water con-
taining carbonic acid gas.

With condensing plants the
waste from the condensers is

never at a greater tempera-
ture than 100 degrees Fahren-
heit and if hot feed-water is

desired the use of an econom-
izer becomes almost a matter
of necessity, as the water from
the pumps and the other non-
condensing machinery would
not have sufficient effect in

heating the feed water of a
large plant.

Several of the large power
houses built during the last

few years have abandoned the

use of stacks for producing
draft, and are operating by
means of an induced draft

produced by fans placed in the

flue or short stack. In this

case the stack is just high
enough to clear the roof. This
system has many advantages.
First, there are no stacks to

blow down or fall down, and
thispointis of especial import-
ance in a region subject to tor-

nadoes. The second and
most important advantage, however, is the absolute

control which it affords in governing the fires, and
this point will appeal especially to those power houses
subject to sudden and rapidly changing loads. As
an illustration of this may be cited the power house re-

cently erected to operate the Baltimore tunnel road.

A great part of the time there is no load on the power
house, as it is only operated when there is a freight train

to be hauled through the tunnel. The manner in which
the load is handled is as follows: The boiler room is

supplied with blowers in place of stacks, and a slow fire

is kept constantly under each boiler. When a telegram
is received that a freight train is approaching, the

blower is started and on the arrival of the train steam
has been raised in sufficient quantity to supply the great

man that the material and workmanship employed will
be cheaper than if a single system were employed, be-
cause it is reasoned that if one side breaks down there
is always the other to be depended upon. The other
side, however, is often never used until a case of neces-
sity arises, and on account of this very lack of use the
valves and joints are apt to be found leaky and in bad
condition when suddenly put in operation. A compro-
mise system has been used in some cases in which all

pipes are duplicated, each side, however, having only
one-half the capacity required, necessitating the use of
both sides at all times. In case of accident to one side
the other half of the system may be used, at a disad-
vantage, of course, by increasing the steam pressure.
The best plan, however, seems to be to use a single
header divided at convenient intervals by valves accord-
ing to the size of the plant and the number of units era-
ployed, and in laying out the system to use only the best
valves, material and workmanship. The power houses
having the least amount of trouble with their piping are
those having a simple system, probably because it is

natural to erect better and take better care of something
which is in constant use than something which may
easily be dispensed with. All steam and hot water
pipes should be covered so as to prevent as much as pos-
sible loss of heat by radiation and consequent condensa-
tion of the steam. And in this connection it should be
noted that there is a great difference in efficiency in the
different kinds of pipe covering. Tests have shown that
the magnesia plastic and sectional coverings and the as-

bestos fire felt covering give the best results. {Journal
of the Association of Engineerin,^ Societies, January,
1895). A water separator should be placed in the leader
to each engine. It should be large in size and placed as
close as possible to the engine. A number of patented
separators are on the market, but very good results may
be obtained by the use of a simple, large tank, with the
steam entering at the side and leaving at the top, and
supplied at the bottom with a connection to a steam
trap to catch any watei" collecting in the separator.

STEAM-CONSUMING APPARATUS.

The question of the selection of the proper engine to

operate the plant is so dependent upon what dynamo is

to be used, that it will be best to abandon our arbitrary
classification temporarily and take up first the question
of the dynamo. During the past four years the street

railway generator has undergone a radical change. In
the spring of 1S93 there were installed in this city, in

the power house of the Cass Avenue & Fair Grounds
Railway company, then being built, the first, large di-

rect-driven generators of the type which has since be-
come so common. Soon after this the Intramural power
house at the World's Fair was put in operation, con-
taining one generator of the same size as those in St,

Louis and another of twice the capacity. Since that

time there have been few large power houses built in

which direct-driven generators have not been installed,

and some of the large railway systems have found that

economy of operation required a change from the belt,

countershaft and unit of small size to the large direct-

driven generator. At the present time the W^est End
Railway company of Boston, which may be considered
the pioneer in this country in electric traction, is chang-
ing its central power station, which had originally been
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demand put upon the boilers. This illustrates the ex-

treme flexibility of the system, and it would be difficult

to handle this load in any other manner. ' Economizers
are operated with great efficiency in connection with an
induced draft, as this system permits the flue gases to be
robbed almost entirely of their heat, since it is not
necessary to have a large quantity of heat in the flue

gases in order to create a proper draft.

Passing from the steam generating system to the en-

gines, we find as a connecting link the system of piping.

In regard to the general plan of the piping, opinion is very

much divided. Some favor a single header with leaders to

the engines. Others claim that a complete duplicate sys-

tem is necessary, so that a failure in any part of the

system need not cause a serious stoppage. The objec-

tion to a duplicate system is the greatly increased cost.

In the installation of a duplicate system, it is only hu-

equipped with a very complete and elaborate system of
belting and countershafting, to a direct-coupled plan.
The first cost of the direct-coupled generator is about

35 per cent, more than the belted generator in the 500
kilowatt size, which is the largest standard size in which
the belted generator is made; but when the expeLse of
the belt, belt-tightening device and the floor space is

taken into account, the direct-connected generator will

be found the cheaper. Besides obviating the necessity
of the costly and cumbersome belt, the direct-connected
generator offers the following advantages; In large
sizes and in connection with large engines it has a much
higher efficiency than the belted unit; it requires a small
floor space: it aids supervision by bringing the working
parts of the engine and generator close together; it re-

duces danger; it is almost noiseless in operation, and it

[Continued on ^agc ^^J.^
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The Western Electrician's first special electric light

convention number 'dated May 9lh) contained 7,576 square inches

of advertising. For the same week the "Electrical World" con-

tained 7,326. the "Electrical Engineer" 3.687 and the "Electrical

Review" 3.376 square inches o( advertising.

The Western Electrician's advertising, therefore, ex-

ceededthat ol the "Electrical World" by 250 inches, that of the

"Engineer" by 3,889 inches and that of the "Review" by
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"Review" and "Engineer" by 5 | 4 inches.

Aij%'anckmi-:nt has been made in construction and

equipment of electric power generating plants during the

last few years. New ideas have been adopted in the

arrangement and division of the space commanded, in

the materials used and the methods employed. All these

features are strikingly illustrated in the article presented

on another page this week entitled "A Railway Power

J louse Transformed," in which the contrast between old

and new methods is shown in the experience of a com-

pany operating in a ('hicago suburb. It is interesting in

this connection to read the paper by Richard McCulloch

before the American Street Railway association and the

discussion that followed on the subject of "The Modern

Power House," and following out the same line of

An array of legal talent has been engaged at Wash-
ington this week in the Berliner litigation before the

Supreme Court of the United States. The briefs filed

on each side comprise many thousand words, and these,

together with the arguments, "furnish a very comprehen-

sive history of this important action. It is expected

that an early decision will be reached, as the court rec-

ognizes the importance of the subject to the people and

the vast financial interests involved. The judges

evinced an inclination to conform to the public demand
by advancing the case, and upon this action principally

is based the hope that an early settlement will be

reached.

What is the effect of election upon your business?

This question appeals directly to every man engaged in

electrical pursuits. It has been asked on the street, in

the office, at the work-bench—in fact, wherever busy

minds and hands are engaged. There is one point on

which all seem to agree, and that is the positive relief

that will be felt everywhere on account of the close of

the campaign. A few of our readers have kindly favored

us with their views upon the prospect, which we pre-

sent on another page. The hopeful tone that appears

in these communications is indeed encouraging.

It is gratifying to note that so many electrical busi-

ness men report an actual and positive increase of

orders directly the favorable result of the election was

made known. This appears to indicate that returning

confidence has had an instantaneous and salutary effect

on electrical enterprises. We may now expect to see

electric railway extensions and improvements, an in-

crease in the business of central lighting stations, with

consequent free buying orders for machinery, lamps,

wire and other supplies of like character, together with

a general improvement in the whole electrical trade.

The prospect is indeed welcome, and it will be hailed

with delight by all engaged in or allied to electrical pur-

suits.

The telegraph companies of the country have had an

excellent opportunity this year to demonstrate the won-

derful organization of their forces in the collection and

transmission of news concerning the great political strug-

gle that has absorbed the attention of the American peo-

ple. When the conventions were held in Chicago and

St. Louis several months ago, interest in the outcome

was so great that unusual preparations were made for

supplying the outside world with concise information of

the progress that was being made within the convention

halls. The bulletin service on those occasions surpassed

all former attempts in this line. Following these great po-

litical gatherings the interest of the people constantly in-

creased, and when the polls were closed on election night

. there was an eager, almost feverish, demand for news of

the result. The telegraph companies were equal to the

task. Their preparations had been thorough and complete

and the service which they furnished proved that their

equipment was sufficient to satisfy even the eager de-

mands of the expectant throngs. From every part of the

country reports were promptly sent to the great news

centers, where they were digested, tabulated and arranged

for distribution. In addition to the newspaper reports

there was special bulletin service sent to clubs, hotels

and other points, In Chicago there was much excite-

ment; the streets were thronged and wherever returns

were displayed the roadways were almost impassable.

But the outcome of the struggle was not long in doubt,

thanks to the efforts of the telegraph companies, and there

was general rejoicing. Taking everything into consid-

eration, the work of the telegraph companies was phenom-

enal.

Progress is noted in the work on the Union Loop

which will beused by the elevated railroad companies

of Chicago and operated by electricity, and there is rea-

son to believe tliat with the reorganization of the Alley

"L." the work of transforming that line into an electric

road will be pushed to an early completion. These im-

provements and changes mean much to the city of Chi-

cago and its business interests, especially the electrical

trade, as the proposed transformation will make all of

the elevated roads electric lines. The Metropolitan and

Lake Street roads are now operated by electricity, the

latter's lines penetrating the heart of the down-town re-

tail district, and the Northwestern elevated when com-
pleted will be similarly equipped. Lake Street passen-

gers are now carried to the corner of Wabash avenue

and Adams street, and just as soon as the Van Buren

street branch of the loop is finished they will be carried

all around the business district. These are not, how-

ever, the only important changes that are being made in

the interests of electric traction. After November 15th

the suburban service of the Chicago & Northern Pacific

Railroad company will be discontinued as a part of the

company's operations, but the Metropolitan "L" company
will haul the Northern Pacific's suburban passengers to

and from Colorado avenue and Fortieth street, that be-

ing the junction point with the Northern Pacific com-
pany's suburban line. The Suburban Electric Street

Railway company, which is constructing lines to the

southwest as surface feeders for the Metropolitan com-

pany, has leased the Chicago & Northern Pacific com-

pany's entire suburban system. Simultaneously with

the execution of this lease an agreernent was made be-

tween the suburban company and the Metropolitan com-
pany, by which the latter undertakes to carry the pas-

sengers of the former company from its down-town termi-

nal to the junction point, where the "L" tracks meet the

surface line.

This is one of the most important deals that has been

made in many years in steam railroad business, and it is

looked upDU as an indication of the growing tendency to

employ electricity in suburban service.

An interesting discussion in the French academy on

the subject of "Telegraph Cables Ruined by Termites"

is reported in our French contemporaries. M. Bouvier

announced that the director of posts and telegraphs had

sent him at the entomological laboratory of the museum
a fragment of the telegraph cable at Haiphong, which

had been destroyed by an insect. This cable was prop-

erly placed and in the best condition in July, 1894, but

early in 1895 it began to show signs of deterioration.

This failure continued until during the present year it

became useless and required renewal. The cable

scarcely lasted a couple of years.

The care with which this cable was treated would

seem to have made it impervious to any attack from in-

sect life. Buried in cement the greater part of its

length, it comprised three twisted conductors, formed

each of seven strands, covered with alternate layers of

gutta percha and Chatterton compound, the three con-

ductors baing cabled together with three tanned cords

to fill the interstices. A jute spiral wrapping next en-

veloped the cylinder 'thus formed, two wrappings of

treated cotton tapes, wound in reversed directions, bound
the whole, and the combined cable was then drawn into

lead tubing. The minister at Hanoi wrote:

This is the first time a fact of this nature has devel-
oped in Tonquin. Heretofore, neither termites nor
wood lice have attacked the gutta percha of our
cables or land lines. It would seem that the nature of
the soil where this cable was placed should have pro-
tected it from terrestrial insects. The soil of the village

of Haiphong, while high above the sea level, is miry.
constantly wet, and slightly salty; possibly it contains
marine animalculse.

It was, however, an articulated land insect that did the

work. On dissecting the fragment sent M. Bouvier, he

found two systems of galleries running from the extrem-

ities to the center of the cable, without connection. These
galleries cut the entire radius from the periphery to the

center, leaving only the lead and the copper intact,

through the cotton taping, the tanned cord, following

these a minute distance, through the gutta percha, bar-

ing the copper, and ending in a sort of pocket. These
galleries measured from two to three millimeters in

diameter. The refuse found in these was ex-

amined under a lens and with the microscope.

In one of the galleries was found an insect head

somewhat mutilated, and in another a second. These
were the heads of termites, and evidently the authors of

the mischief. M. Bouvier inclined to the belief that these

insects introduced themselves at the exposed extremities

of the cable which had not been properly covered and

protected. He suggested that protection would be guar-

anteed if the cable were fitted for a metallic co\'er at each

extremity, if the cables were adjusted as nearly as possi-

ble in the center of the lead, and if the cord, the jute

and the cotton were each dipped in a saturated solution

of copper sulphate. But it appears questionable if the in-

troduction of sulphate of copper between a copper core

and a lead envelope will not set up an electrolytic action

capable of doing greater harm than the termites.
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OUTLOOK GOOD.
General Opinion that Electrical Busi-

ness Has Greatly Improved Since
the Election.

With the view of ascertaining the effect of the elec-

tion on the electrical business of the country, the

Western Electrician addressed inquiries to a number

of representative men in the industry, asking for ex-

pressions of opinion on the outlook. The answers are

uoiformly encouraging, and, coming, as they do,

from conservative business men, they possess much sig-

nificance and seem to indicate that the era of good times

is actually upon us. So far as received up to the time

of going to press, the responses are given herewith:

Ernest L. Clark, secretary Valentine-Clark com-
-pany, Chicago: In ray opinion the election of Major
McKinley means gradual, healthy increase of business, a
broader extending oE credits, brought about by the posi-

^iveness of sound money and the restoration of confi-

dence.

F. B. Badt, secretary Siemens & Halske Electric

-company of America: I believe that the outcome of

the recent election will have a very beneficial effect on
business generally and on electrical business in particu-

lar. For the last few days the number of inquiries con-

cerning the purchase of electrical machinery has greatly

increased.

J. E. Keelyn, president Western Telephone Con-
struction company, Chicago: Since election collections

liave improved, withheld orders have been placed, and
inquiries are more extended. Responses from the trade

generally show a feeling of hopefulness and confidence.

The telephone business has an inviting prospect. We
are increasing our manufacturing facilities.

C. S. Knight, vice-president Fort Wayne Electric

corporation: We are of the opinion that the electrical

outlook is better than ever before. We find business ex-

ceedingly good, having sufficient orders at present to

keep our factory busy for five months; and now that con-
fidence is restored, money on a firm basis, we feel there

is no doubt but what electrical firms will be flooded

with orders.

L. H. Rogers, manager Adams-Bagnall Electriccom-
pany, Cleveland: On the morning of November 3d we
received an order for 50 alternating arc lamps, to be in-

creased to 150 providing McKinley were elected. This
is not the only reason why we rejoiced at his election, as

we believe that this order is simply an indication of the

renewed prosperity which awaits all branches of indus-
try, especially manufacturing.

A. S. HiBEARD, general manager Chicago Telephone
company: The revival of confidence in various lines of

business and their consequent activity will make an in-

creased demand for telephones in our various exchanges.
To meet the demands of this new business, we are mak-
ing extensions of our plant in various directions, in order
that we may meet the requirements of our subscribers
for the best kind of modern telephone service.

E.
J.

Nallv. assistant general superintendent Postal
Telegraph-cable company: I feel that trade of all kinds
has been given a decided stimulus since the election.

The telegraph business may be said to be a barometer of

general business, and judging from the decided improve-
ment in the business of this company, especially in the

western division, the "dawn of prosperity," which we
heard so much about during the campaign, seems to

have "dawned."

J.
Holt Gates, Chicago: As the financial question

has now been settled, we look for an immediate revival

in our business, and while it is yet hardly time to expect
large results, there is ample evidence of a return to

normal business. Every mail now brings us inquiries

for our apparatus from parties who desire to buy, where
before the election the matter had been indefinitely

postponed. We would not be surprised in a short time
to see our factories running night and day.

C. W. Farr, president Farr Telephone & Construc-
tion Supply company, Chicago; Activity in business is

being felt in all branches of electricity. Never was the
outlook brighter than at the present time. Contracts
and estimates in all branches of the electrical business
have been held back for the settlement of the political

questions. Since the result has become known many
contracts are being ordered closed. In many cases the
telegraph and telephone lines are being used to hasten
their progress.

Franklin H. Brown, manager DeWitt Brown Cedar
company, Menominee. Mich.: Our concern is a Demo-
cratic institution, and. like all Democrats, we must take
our medicine; but, on the other hand, we must confess
that the medicine is extremely pleasant when it savors of
orders such as we have been receiving for the past three
days. At no time since June last have we sold so much
material as we have sold since election, and we now look
for an exceptionally large fall trade. Give us some
more medicine.

Wm. H. McKinlock, president Metropolitan Electric
company, Chicago: I regard with high hopes the era of

prosperity that the recent election has allowed the inter-

ests of the business of this country to enter into. Elec-
trical business for the past six months has been thoroughly
depressed, owing altogether, so it seems to me, to the
threatened disturbance of the finances. This is now
settled and with the Republican party's well-known busi-

ness ability for making the income of government equal
to the expenses, there can be no lack of confidence in the

future. The electrical business must share the general

prosperity,

C. S. Hart, Oconto, Wis.: There should be no
reason why the revival of the electrical industry should
not keep pace with the revival of all other industries,

and from the fact that there is a big demand in my line

for poles from many parts of the east and west and mid-
dle states. I should consider that the electrical indus-
try was feeling the good effect of the restored confi-

dence. I am really looking for a boom in this industry
during the coming year. It cannot be otherwise, not
only on account of Mr. McKinley's election, but from
the great advancement and improvement that is contin-

ually going on in this branch.

S. M. Hamill, general manager Brush Electric com-
pany, Cleveland: Whether the revival of business will

be immediate and on a very large scale is difficult to state.

I believe, however, that after McKinley is inaugurated
and both branches of Congress become thoroughly in

accord with the platform on which he was elected, that

there will be a settled policy for this country for the next
four years, if not for the next eight years, and a settled

policy alone will be of great benefit to business of the coun-
try. Within a year after his inauguration I believe the

electrical business will be greater and more prosperous
than it was in 1S92. So far as we are concerned, we have
felt the benefit of his election and are receiving a large

number of orders which were assured us if he were
elected.

R. R. Dickey, Jr., secretary and treasurer Dayton
Globe Iron Works company: It is our opinion that the

election of Major McKinley will have the effect of re-

storing confidence in the government, both at home and
abroad, bring money back into circulation which has
been hoarded, and induce capitalists to invest money in

new enterprises and in the extension and improvement
of manufacturing plants, thereby giving employment to

laboring men and starting up numerous factories, which
have long since been running with reduced forces or en-

tirely shut down. In our business we know of several

water powers which are to be developed for transmission

of electricity, and have made some plans and submitted
estimates, which enterprises we were given to under-
stand were to be proceeded with provided the election

resulted in the choice of William McKinley.

B. E. Sunny, western manager General Electric com-
pany: The outlook for business for this fall and winter

is very encouraging indeed. It is quite unusual at this

time of year to have much inquiry with reference to elec-

tric railway apparatus, for the reason that it is too late

for the current year and a little early for next, but we
find that there is a very active demand for railway ap-

pliances, and that more than the usual amount of work
will be done this winter. This is no doubt owing to the

fact that during the past year or more business condi-

tions have been so bad that additions to railway proper-

ties and new railway projects have been postponed in-

stead of being acted upon at the time. The principal

improvement since the election has been in the supply
business and in the demand for central station lighting

apparatus. I know from personal investigation that the

majority of lighting plants in the West show a larger

ampere load (and have during the past 60 days) than

during the same period last year, while central stations

have been debarred from makiug additions to their

plants because of the bad business conditions.

C. C. Haskins, Chicago: Coming events cast their

shadows before. The banks are receiving back the

gold which was bought with savings bank deposits, and
the Mexican dollars which were hoarded in safety de-

posit vaults are being resold to the bankers. In New
York paper money has been at a premium over gold, be-

cause of the demand. Restored confidence has reopened
the mills, and free coinage of steam and smoke indicates

the rosy morn oE a brighter day. Electricity for light-

ing has passed the experimental stage, is no longer a lux-

ury; it is a necessity. As a motive power, parodoxical

as this may seem, it is very often far more economical

than the steam power which generates it. and it is rap-

idly forging its way to the front for heating and as a

substitute for fuel in the cuisine. With every other in-

dustry, the mills and the manufactories, the looms, the

spindles, the wheels and the hammers, endowed with

freshened life and renewed vigor, electrical enterprises

must inevitably take on new vitality and join in the

great procession of industries which has for so long been
held motionle.ss by the political stumbling blocks of the

past summer. As compared with the past the advance
will be as i5 to i.

George Cutter, Chicago: I must say emphatically

that the outlook for the electrical business in the near

future is very good. Our country is in a ripe condition

for a rapid increase in prosperity and business success.

The time was, and that not very many years ago, when
a debt represented how far a man was behind, but of

late years it represents his confidence in the future.

There are a great many opportunities of developing

electrical installations of different kinds in this country,

and enterprising, far-seeing men will now be ready, un-

der the renewed confidence in our finances and in the sta-

bility of the American voters, to embrace the opportun-

ities offered in the applications of our loved science. The
brightest and most enterprising men will reap the great-

est advantage, as they are the ones that will make the

early start. We have surprised the world by our elec-

trical developments of the last 20 years, but we are going

to surprise it much more in the next 20 years. What a

glorious impetus of our business has been secured by the

renewal of confidence in the American people! All lines

of business are sure to improve from this time on, and
ours, containing the greatest promise of- all, is sure to
keep at the head of the column.

George A. McKinlock, president Central Electric
company, Chicago: In my opinion the influence of last
Tuesday's election on the business prospects of the
country will be most beneficial and far reaching in its

effects. Since 1892 there has been a gradual with-
drawal of capital from business and a hesitancy to em-
bark in new enterprises, owing to a lack of confidence
in the ability and policy of the present administration.
In 1S94 this lack of confidence was manifested in a very
emphatic manner in the elections of that year. An il-

logical tariff bill, through its operations, demonstrated
that it could not produce sufficient revenue to pay the
running expenses of the government, and was con-
demned by an overwhelming expression of public
opinion. The unrest caused by the effect of the afore-
said tariff afforded an opportunity for various dilettantes
in finance to exploit their peculiar theories. The readi-
ness with which the unthinking and impractical, as well
as irrational, of our people adopted the remedies pre-
scribed for the ills that prostrate business was suffering
from created new fears not only as to the future of our
business, but as to the stability and honor of our institu-
tions. Major McKinley's election has effectually 'dis-

posed, it is hoped, of all uncertainty as to the immediate
future, and business, being released from the bonds
that have enthralled it. undoubtedly will recuperate,
and by wise treatment will become strong and healthy.
With a revival in the general manufacturing business,
and the improved conditions that are everywhere seen,
the electrical outlook is very promising.

C. D. Wyman, general manager Milwaukee Electric
Railway & Light company: It seems to me it cannot be
doubted that the dissipation of the atmosphere of doubt
and uncertainty which has surrounded all our enter-
prises, electric and otherwise, during the last two or
three months, can but have an excellent effect upon our
business. I am familiar with the fact that many illumi-

nating corporations have restricted their orders to the
absolute daily necessities of their business for some
time past, pending the election, and have postponed ex-
tensions, additions and improvements until the question
of sound money or its converse should be settled. Now
that financipl honesty has been declared to be the senti-

ment of the people and our government, these same
companies will at once proceed with the enlargement of
their plants and the addition thereto of such apparatus
and devices as they regard necessary for their future
growth. All this means, in my opinion, an immediate
increase in the output of electrical manufacturing es-

tablishments and the consequent revival of their busi-
ness. It is further to be noted that, in common with
other corporations, municipalities have, during the past
few months, been unable to place their bonds at such
figures as would warrant the sale, and for that reason
not a few of the treasuries of the municipalities in vari-

ous parts of the country are comparatively empty.
This has restricted the ordering of municipal lights and
of electrical work ordinarily furnished in keeping with
the growth of the cities and towns of their location by
the illuminating companies holding contracts with such
municipalities. Now that a better feeling prevails in

financial circles and investors are prepared to take hold
of municipal securities, it is my opinion that illuminat-
ing companies in the various cities will be the recipients

of city orders for a large increase in the street lighting.

All this will be helpful, and while perhaps no great
"boom" is likely to take place at once, an increase in

business in general, cheaper money, confidence and a
gradual increase of trade in all directions are bound to

be begotten by the selection of the candidates of the
Republican party.

Electrical Operation of the Union Ele-
vated Loop in Chicago.

By the construction of the Union Loop, now nearly

completed, in Chicago, the four elevated railroads will

have the long-sought terminal facilities in the heart of

the city. The roads will use the loop in common, all

trains making the circuit of it and departing from it at

the point where connection is made. The traffic will be

enormous, and as three of the contributory roads are

electrically operated, while the fourth, the Alley "L,"

undoubtedly will be as soon as the financial arrange-

ments can be made, the necessity for electrical equip-

ment and a liberal current supply is obvious. The loop

will have its own power house at Congress and Market

streets. The foundations are now going in, and the

plant is being planned on a very large scale. The third-

rail system will be used undoubtedly, and all the current

needed will be supplied by the company owning thel oop.

Electrical Scholarship Won on McKin-
ley.

W. A. Zickgoraff of 201 Sedgwick street, Chicago, is

the winner of the scholarship in the Chicago School of

Electricity, which was offered as a prize to the one who
should guess the closest on the majority of either Mc-
Kinley or Bryan in the city of Chicago. Many guesses

were received. They ranged from 27,000 to 179,000, all

of them in favor of McKinley. Mr. Zickgoraff's esti-

mate of 50,000 was the nearest to the actual result.

The certificate of free membership has been forwarded.
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Knight Inclosed Arc Lamps.
The Diehl Manufacturing company of Elizabethport,

N. J.,
widely known for its fan motors, has entered the

field of electric lighting by inclosed arcs, by placing on

the market a line of arc lamps developed by John Knight,

the specialist in arc lamp work. Several improvements

are claimed. One style is shown in Fig. i. The fea-

ture of the lamp is the method of clamping the globe,

which does away with the cumbersome side castings or

rods and thereby eliminating the usual shadow, and the

construction is such that any ordinary straight lamp

chimney, or such as is commonly used with an argand

burner, may be substituted in case of breaking, thus

relieving the user of the necessity of keeping a supply of

especially made globes. The pair of solenoids is se-

curely fastened top and bottom, which gives the me-

chanical construction strength and simplicity, and the

clutch consists of a tilting washer. Fig. 2 shows this

lamp with inner globe and reflector. This is adapted

for lighting storehouses and large areas, and needs only

three amperes of current.

In Fig. 3 is shown one of the recent types of the series

lamps made by the Diehl Manufacturing company.

These lamps are made with a striking magnet. This

Handling Election Returns.

Very few of those who stood in front of the newspa-

per offices and at other points where election returns

were displayed on the night of November 3d had any

idea of the care, labor and expense that had been ex-

pended in perfecting arrangements for the collection and

distribution of the information which was thus pre-

sented to them free of expense. The burden of this

rested upon the great telegraph companies, which had

been for several months engaged in perfecting a system

that would be capable of handling this business in a sat-

isfactory manner. The success which attended these

efforts was particularly gratifying to all who engaged in

the preparation and execution of the plans.

An idea of the magnitude of the undertaking can be

gained from the fact that in Chicago alone the Postal

Telegraph-cable company employed 700 operators on

election returns on the night of November 3d. In the

main operating room at headquarters there were 200

men employed in sending the news to different parts of

the city and country. In another room there was a

smaller force engaged in receiving, arranging and tabu-

lating the returns from distant pomts. It should be un-

derstood that in each state there was established for the

which at one time threatened to interrupt the service on

temporary loops, Of course -no fears were enter-

tained respecting the regular service,

Superintendent F. H. Tubbs of the Western Union

Telegraph company said: "We have had more orders

for bulletin service throughout the whole country than

ever before, and it is plain the interest in this election is

greater than in any that have preceded it. We are fill-

ing 250 orders for wire service in Chicago alone, requir-

ing a force of 300 operators in addition to those working

regular and overtime. There is also an increased force

at all relaying points in proportion to the number of

points that each relays to. As we have about 23,000

offices in the country and many of them are of great

importance, the increased force rutis well into the

thousands. The number of bulletins sent out by us

will run up into the millions."

Paragon Fan Motor.

After four years' experiment J. P. Williams of 39>

Cortlandt street. New York, as general agent, now of-

fers to the trade the Paragon electric fan motor, which

he claims is superior in many points to any fan motor

now manufactured. In the construction of the Paragon

auxiliary magnet not only prevents the chattering of the

carbons, but insures the striking of the full arc when

the lamp is first turned on. These series lamps con-

sume four to 10 amperes at a pressure of 45 volts, and

are connected two in series on a 115 volt circuit and four

in series on a 230 volt circuit. They are made in plain

or ornamental designs.

Mr. Stratton Has Confidence In Mr.
Sechrist.

The Denver correspondent of the Western Elec-

trician tells of the placing of a contract for electrical

construction work in that city on rather unusual terms:

"W, S. Stratton, the multi-millionaire mine proprie-

tor of Victor and Cripple Creek, owner of the famous

Independent gold mine, is erecting a residence of 25

rooms in Colorado Springs, and Albert Sechrist, an

electrician of Denver, has the contract for supplying all

electrical appliances. There is no limit as to price,

amount or style of apparatus and fixtures, Mr. Se-

christ's only instructions being to use his own judgment

and taste, and supply whatever he deems necessary.

Mr. Stratton could not have placed his trust in better

hands; Mr, Sechrist is an artist in his line."

A telephone line is beint^ completed between Meyer's
I-alls and Collville, Wash.

FIGS. I 2 AND 3. KNIGHT INCLOSED ARC LAMPS.

occasion a general collecting office for news, generally

the capital; and each office on a telegraph line in that

state collected the necessary information from its own and

adjacent towns, and transmitted it to the central ofiice.

At that point the returns were hurriedly condensed

and transmitted to the Chicago office, where the mes-

sage was delivered to the editor. It was then passed to an

assistant, who had a large sheet in front of him filled

with columns of figures. The message was compared

with the previous figures from the same originating

point, to decide whether to file or transmit it. If the

latter, it was handed 10 an operator, sitting atan adjoin-

ing table, who immediately transmitted it to five opera-

tors at the same table, by means of a series of sets of

telegraph instruments; each operator, using the usual

manifolding process, made 12 or 15 copies at the

same time. As soon as the sheets were finished,

these manifold copies were distributed to the numer-

ous tables where the waiting operators sent the

contents to all the stations on their own circuit.

All of this work was done rapidly and systematically, and

the lime consumed was really less than it takes to de-

scribe the operation. Assistant General Superintendent

Nally of the Postal company, who had personal super-

vision of the arranf^ements in the western district, said

that everything worked splendidly, despite the rain

fan none but the most carefully selected materials are

used and the best of workmanship employed. All parts

are made interchangeable and can he renewed without

returning the fan for repairs, which saves expense, Mr.

Williams guarantees every fao to be mechanically and

electrically perfect. The Paragon is as carefully con-

structed as a large dynamo, and on strictly scientific

principles. It has flat carbDU brushes, lock nut com-
mutator and two speeds, 2,000 and 1,500 revolutions per

minute, with 12-inch fan and guard. The paragon is

also made with 14 and 16 inch fan and guard. It is

wound in series and gives great efficiency. It is also

made as a ceiling fan with 36-inch sweep.

Kinsman's Desk and Portable Light
Fixtures.

The cuts show the Kinsman desk light and portable

No. I fixture finished in dark green enamel with gold

stripings and brass mountings. This has been made by
McLeod, Ward & Co., 27 Thames street. New York, to

meet the demand for a Kinsman desk light where a

highly finished fixture is not desired, It is furnished

without socket, but is provided with an adjustable holder

adapted for any standard socket. The clamp which

holds the fixture rigid on the desk is made adjustable to

suit any standard desk without marring it. -The enamel
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fixture combines all the well known features of the

nickel-plated and polished brass fixtures, such as the tele-

scoping tube, the adjustable eye-shade and the revolving

glass cylinder with both ground and clear glass surfaces,

which is made so that any standard lamp up to 32

candle power in size may be used. These fixtures of

nickel-plated and polished brass finish have been in the

market about three years and may be seen in offices

throughout the country. Users claim that they are in-

dispensable.

Arc Lamp Repairs.

The cost of repairs is an item which is frequently

overlooked by the intending purchaser of arc lamps.

PARAGON FAN MOTOR.

The complication of parts in the lamp mechanism and

presence of spring! and other dsvices requiring frequent

adjustment often explain the irregularities in the work-

ing of the lamp. "Overfeeding" and-"holding up" ac-

companied respectively by "hissing" and "flaming," are

common occurrences with some types of arc lamps.

The mechanism of the Pioneer long-burning arc

lamp is a model of simplicity. As shown in the

cut, the works consist of a pair of solenoids, arma-

ture and cores and a clutch. There are no wheels or

springs of any kind or any adjustable parts. The lamp
operates on a new principle which dispenses with the

necessity of adjustment. This results in smooth and

steady operation and freedom from "tinkering" and re-

pairs.

The coils are so designed as to spring a long arc,

whose length is maintained constant by the action of the

lamp. The old-style lamps draw a short arc and feed

every few minutes; the Pioneer lamp, by virtue of its

long arc, does not feed for three or four hours. Hence it is

that while other lamps chatter and burn unsteadily, the

Pioneer produces a noiseless and steady arc. Not the

least important advantage of the Pioneer lamp is the

fact that it avoids the expense as well as the annoyance

of adjustment and repairs. This lamp is made by the

Electric Arc Light company of 6S7 Broadway, New
York, of which Prof. L. B, Marks is chief electrician.

Watson Patent Expired.
In the United States Circuit Court at Chicago, on No-

vember 7th a motion was made by R. H. Parkinson

KINSMAN S DESK AND PORTABLE LIGHT FIXTURES.

and S. S. Stout, attorneys for the Western Telephone

Construction company, that the famous Watson patent

No. 270,522, owned by the American Bell Telephone

company and covering all forms of telephone hook

switch, had expired by virtue of a Canadian patent to

Watson issued July 30, 1880, and covering exactly the

same subject matter as the United States patent. An
order was issued accordingly. About 40 suits had been
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instigated by the Bell company against independent tele-

phone companies for alleged infringement of this patent,

and among them the Western -Telephone Construction

company. Some waeks ago a hint was received as to

the existence of this new evidence and the Western
Telephone Construction company dispatched its expert,

Kempster B. Miller, to Washington, to investigate the

matter. Asa result of his search he found that the at-

torneys for the Ball company had taken out a patent

covering the same subject matter, in the name of Wat-
son, in Canada on July 30, 1880. As this patent was
granted for 15 years, it expired July 30, 1895, and with

it expired the American patent No. 270,522, which was

issued January g, 1S83. By this action the Western
Telephone Construction company has made the inven-

tion covered by the Watson patent open to the free use

of the public, and has destroyed one of the greatest bug-

bears with which the independent telephone companies
have had to cope.

The Modern Power House.
{^Continuedfrom page ^y/.]

may be installed in a larger unit than the belt-driven
generator, which is limited in size by the width of the
belt and pulley which may be employed. The main ob-
jection which was urged against the direct-connected
generator was the fact that the shocks resulting from
overloads were thrown directly on the engine and that
there was none of the cushioning effect that a belt con-
nection might supply. While this is undoubtedly true,

the best argument which may be submitted against it is

that none of the installations of direct-driven generators
can trace any trouble to this source. The large, slow-
speed, multipolar, direct-driven generator has become,
perhaps, the most prominent feature of the modern
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power house, and while there may be special services
which would necessitate a belted arrangement, it is diffi-

cult to imagine a power house thoroughly up to date
without direct-driven generators.
By varying the number of poles and the number of

armature conductors in the construction of a dynamo,
the machine may be designed to run at almost any rea-
sonable speed, the slower the speed, however, the greater
being the cost of the dynamo. In the matter of speed it

is necessary for the dynamo maker and the engine
builder to effect some sort of a compromise, because it is

not good practice to run such large engines at too high a
speed. The speeds which are most common are 75
revolutions per minute for the 1,500 kilowatt dynamo,
80 to 120 revolutions per minute for Soo kilowatt dynamo,
and speeds running from this to 150 revolutions per
minute for the smaller sizes. These speeds are what
would have been considered, four years ago, quite out
of the range of the Corliss valve gear, but the makers of

this type of engine have risen to the occasion and now
there are numbers of large Corliss engines driving gen-
erators at speeds up to 100 revolutions per minute, and
some have even higher speeds than this. Several other
types of engines have been adapted to this work and
are running quite successfully. Outside of the question
of valve gear, most engines made for this work possess
the same characteristics: the heavy bed-plate, the solidly

constructed fly-wheel, now being made of steel plate,

the wide cross-head, the large connecting rod and the
mammoth main bearings.
The choice between horizontal and upright engines is

chiefly one of space. The horizontal engine is the
cheaper, the simpler, the easier to inspect and the easier
to repair. Outside of the advantage of requiring less

space, the upright engine has the advantage of less wear
on the cylinder, and a more direct strain upon the foun-
dations.

The usual practice in the most modern power houses
is to install compound engines. Most of these plants
are so favorably situated that condensers may be
operated in connection with the engines. This is un-
doubtedly good practice, but in case condensers are not
used the cost of fuel must be very high for the gain in
compounding to pay for the extra investment. Where
power houses are favorably situated on bodies of water,
condensing becomes a very simple problem, but in case
the power house cannot be built on a body of water, as
in this city, for instance, in order to use condensing en-

gines, some sort of arrangement must be designed to
cool a quantity of water so that it may be used over and
over again for the purpose of condensing the exhaust
steam. Devices of this kind have long been in use in
the city of San Francisco and in Cuba, and lately sev-
eral of the large manufacturing companies have put on
the market complete apparatus for the purpose of cool-
ing water after it has condensed the exhaust steam so
that it may be used again for the same purpose. Be-
sides the gain in power by using condensing engines it

is claimed that by the use of this apparatus, actually
less water is used than if the steam is exhausted directly
into the atmosphere without condensing.

In the use of large direct-connected units a great deal
of the economy to be gained depends upon the selecting
of the proper sizes of units. The efficiency of a gen-
erator will be good when it is operated at more than 75
per cent, of its capacity, but the efficiency of an engine
drops off very rapidly when it is running below its rated
load. In order to achieve the best economy from the use
of large direct-connected units, the sizes of the different
generators should be so proportioned that it is always
possible to operate one or more units at their rated ca-
pacity. The railway generator as at present built will
stand an overload of 50 per cent, for several hours with-
out trouble and at a maximum efficiency. This should be

, > taken into account in the esti-
mate of the dynamos required.
but it should always be the aim
to have at least one idle ma-
chine to throw on the line in case
of the failure of any of the
others. The actual size of the
units depends upon the character
of travel which the road pos-
sesses and the number of cars,
and this must be determined for
each road independently. In
choosing machines, however,
standard sizes should always
be adopted, as this obviates any
trouble in obtaining supplies
and repair parts.

The railway generator switch-
board has become standardized to
the extent that it consists of a
panel for each generator, each
panel containing the usual auto-
matic circuit breaker, ammeter.
field rheostat, field switch and
main switch. It is hardly neces-
sary to mention that there should
be nothing combustible about the
board, and it is not an absolute
necessity for the board to con-
tain a marble tablet inscribed
with the illustrious names of the
president, vice-president and sec-
retary. It would confer equal
fame and perhaps be more econ-
omical of valuable space for their
names to be handed down to
posterity in some manner less

electric. Switchboards as now
erected usually contain a record-
ing wattmeter and an ammeter
which shows the total output of
the power house. The recording
wattmeter especially is a valuable
instrument, as by means of its

readings exact records of the
power house may be kept.

ARC LAMP REPAIRS, The modem method of line
construction is to divide the trolley into sections and
connect each section separately to the main bus-bars
through feeder panels, each of which contains an auto-
matic circuit breaker, an ammeter and a switch.
This method confers the advputages that trouble on
the line is always indicated on the proper section, and
that in case of short-circuits on the line the main
circuit breakers are protected by the section circuit
breakers and the load is not suddenly thrown off the
engines by the opening of the main circuit breakers-
Most of the generator and feeder boards are supplied
with devices for preventing damage to the station ma-
chinery by lightning, but a very simple and effective ar-
rangement is to connect a large water rheostat between
the positive bus-bar and a good ground. This is

either left in circuit continuously with a small current
running through it, or is cut into circuit on the approach
of a storm.

Besides those machines which are absolute necessities
in a power house, there are various devices which may
be added to secure convenience and regulation. An
overhead crane is installed in the engine room of most
of the large modern power houses and adds greatly to
the speed with which heavy repairs may be executed.
An oiling system of some sort by which the oil is either
pumped or flows by gravity to the different bearings ob-
viates the necessity of manual labor in oiling and in-
sures a steady feed at each bearing. A recording steam
gauge is found very useful in checking up the firemen.
An air pressure system is beginning to be used in many
of the power houses by means of which the carbon dust
may be blown out of the armature windings. With this
apparatus an armature may be kept thoroughly clean,
and the danger lessened of short-circuits occurring on
account of the collection of carbon dust between its

conductors.

If readings be taken of the total output of the power
house at stated intervals and then plotted, a load curve
may be obtained. A study of this will show a very small
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oad through the night from 1:30 to 5:30, a sudden rise

at this point to a maximum about 7 a. m., a lovjer load

through the middle of the day, followed by another peak
between six and seven at night, after which the load again

suddenly drops. In order to accommodate the machinery
to the varying load, the number of dynamos in circuit must
constantly be changed, and even then it is almost im-

possible to suit the power at all times to the load, the

dynamos running much of the lime either overloaded or

underloaded, which, of course, means a sacrifice of

economy. In addition to the variation of load shown by
the curve, there is a momentary fluctuation, due to the

starting and stopping of cars, the violence of which de-

creases with the number of cars in service. It is pro-

posed to remedy this variation and operate the dynamos
under a steady load by means of a storage battery plant

connected in parallel with the Una, charged from the

dynamos during the period of light load, and discharged

into the line on the heavy call for power. Installations of

this sort have been placed in several of the large electric

light plants where they are operating with marked suc-

cess, and there is no reason why theys hould not meet
with the same degree of success in electric railway plants.

By means of this auxiliary plant the proper number of

dynamos are run throughout the entire day at their full

capacity, and, hence at their highest efficiency, the bat-

tery taking care of all eccentricities in the load, charging

when the load is less than the capacity of the dynamos,
and discharging when the load exceeds this. The steam
plant may be shut down entirely during part of the night,

leaving the battery to operate the road, and in case of a

breakdown the battery may be used to take care of the

entire load for a short time. The battery is discharged

through a booster dynamo, which is so designed that the

compounding of the dynamos and the battery are the

same. This arrangement is entirely automatic, so that no

hand regulation is required. The efficiency of a battery

operating under conditions of thiskind will be guaranteed

by the manufacturers to be greater than 75 percent-,

and a maintenance of six per cent, per year on the first

cost of the battery will be guaranteed. The great

drawback to this system of operation is the large first

cost of the battery, which is about $100 per horse power
capacity, figured on a two- hour discharge rate. A
storage battery plant may also be used to increase the

capacity of an existing power house, and thus save the

necessity of adding more machinery. There is another

use to which a storage battery plant may be put. which
will, perhaps, appeal more strongly to the street rail-

road men. This is to install it as a sub-station to main-

tain the voltage at the ends of long feeders, which are

subject to fluctuating loads. In this case the batteries

are charged from the distant power house, and dis

charged into the trolley wires. The feeders from the

power house to the storage batteries are figured only for

the average load instead of the maximum load, as would
be necessary in case the line is fed directly from the

power house. The economy in this installation depends
very largely upon the difference in cost between the

feeders in the two cases. Besides the question of

economy, however, the sub-station will give the better

service, as the voltage will not fall and rise with the

fluctuations of the load.

A number of power houses operating long lines are

now equipped either with boosters or high voltage

dynamos. Long lines usually have a booster constantly

in circuit. This machine is automatic in its action and
raises the voltage with every increase in the load.

Some power houses operate a high voltage dynamo for

use on sections which are subject to excessive loads.

The feeder boards in this case are equipped wi*h an ex-

tra bus-bar so that any section may be thrown on the

high voltage machine.
While each individual engineer has his own ideas con-

cerning power house construction, and while each road

building a power house may purchase different apparatus,

there is one general design which has been followed in

many of the p'ants re::ently installed. It has been
adopted by so many different engineers and in so many
different places that it might almost bs called the mod-
ern power house. The engine room and boiler room
are divided by a brick wall and under different roofs;

both are brick buildings covered with an iron truss

roof; the boiler room is set on the grade of the street

and the engine room 10 or 12 feet above this grade,

the space below the engine room being utilized for the

piping and condensers; the engine and boilers are set at

right angles to the wall between them, with the engines

next to the boiler room so that the piping is made as

short as possible and the condensation lessened; the

switchboard and feederboard are set on the opposite

side of the room from the boiler room, so that the length

of the dynamo cables is equalized as much as possible.

The general features of this design may be summed up
as follows: It is compact to save real estate and build-

ings and to minimize the number of employes and the

superintendence. Large units are used for the sake of

economy and to save the number of working parts. The
building is as far as possible fireproof.

The fclectric part of the problem has been solved,

temporarily at least, by the adoption of the multipolar,

direct-coupled dynamo. The large slow speed engine
has followed as a necessary consequence and the general

direction of improvement in power house construction

seems to be toward the use of devices to prevent the

waste of heat and to minimize the labor required.

There can be no more appropriate place to quote the

proverb that cleanliness is next to godliness. An engine
and dynamo room should be kept scrupulously clean.

This is especially true in regard to the electrical devices,

as a very small amount of grease and dirt in the wrong
place will cau.sc serious damage. Beyond the mere
;esthetic consideration that cleanliness improves the

looks of things, there is also the fact that a thorough
cleaning amounts to a rigid inspection, and small leaks

and defects are often discovered in this way which might
otherwise pass unnoticed until they had become serious

matters. It is to be regretted that this advice is not

more generally followed, as there is more lost through

dirty and greasy electrical devices, badly set valves,

leaky steam joints, poor firing and careless supervision

than ever will be gained through the use of compound
condensing engines.

As a means of comparing different kinds of machinery,
figures as to cost of operation have been collected from
some of the large modern power houses, and their com-
parison reinforces what has just been stated, that less

depends upon the refinements of the machinery than
upon the condition in which the apparatus is kept and
upon the supervision to which it is subjected. Among
those having the lowest cost of operation was a power
house equipped with direct-coupled generators, but
operating single cylinder, non-condensing engines, burn-
ing soft coal and using hand firing, while among those

having the highest cost of operation are several power
houses supplied with compound condensing engines and
burning anthracite coal. The lowest results are about
three-quarters of a cent per kilowatt hour, some
records running slightly below this, while the results

from some of the large stations are as high as

one and a quarter cent per kilowatt hour. These fig-

ures include the cost of coal, water, supplies, repairs

and all labor, but do not include anything for taxes, in-

surance, interest or depreciation. The cost of operation

depends largely upon the cost of coal and upon the re-

lation of the average load to the total capacity of the

power house, the higher ^his ratio the less being the cost

of operation.

The modern electric railway power house, although it

has been developed entirely wiihin the past 10 years,

represents the thought and the experience of many men.
It has been developed carefully, detail by detail, until it

is now a work both of reliability and efficiency. No one
man and no one company can claim the credit for this

achievement, but no class of men hold a stronger claim
to recognition than the managers and owners of street

railroad properties, who have ever been ready to en-

courage with their patronage each improvement, who
have freely distributed the information gained by their

experience, and who, -even in the most radical departures,

have ever acted with the courage of their convictions.

Discussion.

Mr. Rossiter: I would like to know if any of the

members have had occasion to use the storage battery,

and, if so, with what success.

Richard McCulloch: There is one installed some-
where in Pennsyh'ania, and the Union Traction com-
pany of Philadelphia has one installed at the end of one
of the long lines for the purpose of regulating the volt-

age at that point; there is, I think, at Easton, Pa., a
storage battery in operation id. parallel with the dyna-
mos.
B, J- Arnold: During the last year I have had in-

stalled in the Chicago Board of Trade plant, as the con-

sulting engineer for that corporation, a battery auxiliary.

In my opinion the work of the plant is more severe, if

anything, than electric railroad work, because it oper-

ates electric elevators in conjunction with constant po-

tential arc and incandescent lights. The elevators take

a starting current varying from o to Soo amperes, and
back again almost instantly, corresponding in abrupt-
ness to the load on an electric railway operating three or

four cars. In the Board of Trade plant the battery
auxiliary acts as an equalizer and takes the surplus load
delivered into the bus-bars, when the demand on the

line is less than the capacity of the generator, and takes

three-fourths of the overload when the pull comes. The
result is that with a 75 kilowatt generator, running from

7 in the morning until 11 o'clock at night, at its abso-

lutely normal economical load, it produces sufficient en-

ergy to operate 52 two hundred candle power arc lamps.
Goo incandescent lamps, four 30 horse power electric ele-

vators and six 10 horsepower motors, all running from one
unit, and the unit constantly loaded. That is my expe-

rience with the battery, and it is working perfectly sat-

isfactorily, having been running nearly a year, and has
cost practically nothing for repairs. We have increased

the plant by putting in additional plate?, because we re-

quired additional capacity, but there was no charge for

repairs, and I am convinced that the battery auxiliary,

when there is sufficient lead installed to do the work, is

an eminent success for regulation work and economical
operation of power stations operating on variable loads.

You must get lead enough into the b?ttery to do the

work, and having that, you will get good results.

H, H. Littell: What type of battery did you use ?

Mr. Arnold: A battery made by the Electric Stor-

age Battery company of Philadelphia—Manchester type

of positive plate. Another thing you should be careful

about is the type of plate you get. It makes all the

difference in the world if the plate is built for regula-

tion or for slow discharge. This particular type is for

regulation, and also performs the function of slow dis-

charge, if necessary The engines and generators stand
idle from 11 o'clock at night until seven o'clock in the

morning, and the battery does the work through the

night, That enables the engine to operate 16 hours a

day, with two shifts of labor, at its economic normal
load and shut down at night until morning. Thai can
be effected in a large number of electric railway plants

in this country with success, as I see them. It is only
a question whether the increased economy will be more
than the interest on the investment of the cost of the
battery. I am installing now three different stations,

part railroad and pari lighting, in which it is my idea to

use batteries, by which I will find it necessary to put in

one-third less capacity of engines and generators than
would be necessary otherwise,
Mr, Havvken: What is the life of the plate under

constant use ?

Mr, Arnold: I cannot tell you"; the plant has not
been running very long, only about one year. It is

guaranteed at 7I2 per cent, per annum. On that basis

I figure out a marked economy, and feel that we are
safe, because the company behind the battery will stand
up to the guarantee. As a matter of fact it has not cost

one per cent, this year; probably it will cost something
next year, and so on each year, but the battery company
stands behind it.

Mr. H.\rrington:- What is the construction of the

two plates, the positive and the negative ?

Mr. Arnold: The negative plate is what is known
as the chloride negative. It is cast lead containing
square pellets of spongy lead, originally peroxide of lead
and reduced to spongy lead. The positive plate is a
lead grid containing antimony, so as to make it hard,
and has round pellets, which consist of strips of corru-
gated lead, coiled on themselves like a spiral, the lead
being cast around it, or the spirals passed into plate and .

afterward converted into peroxide of lead by an electro-

lytic process, and the plate when thus completed is

called the Manchester plate. It is porous and you get
a quick discharge on a heavy pull, and it does not
buckle and fall out, as some battery plates have done in

the past. One thing I will speak of which may interest

you; that is, the method of charging the battery. By
running the electric elevators and the battery auxiliary
in parallel with the shunt winding of the generator, and
by running the lights in the building on a separate set

of bus-bars off the compound winding of the same gen-
erator, so that the variable load on the elevators is taken
care of entirely by the shunt winding and the battery,

while the compound winding works constantly on the
lighting load. I get the best regulation, so that the
fluctuation of the voltage is not noticeable in the build-

ing. There is a slight variation of from two to eight
volts under extreme conditions, which seldom occur,
but it is good enough in practice, so that one unit does
the work without serious fluctuation in voltage.

We use a booster in the station which consists of a
motor-generator to charge the batteries, if it ever be-
comes necessary, while the generators are running on
the lines, because then the voltage must remain constant
at 125 volts. Then if we wish to charge the batteries

we use the auxiliary booster to charge the end or regu-
lating cells, while the shunt winding of the generator is

working in parallel with elevators and about 60 of the
cells. The elevator service is such as to allow the bat-
tery to be charged and discharged in about equal pro-
portions through the day, so that it is practically fully

charged at the end of the day's run, and at night, if

they are slightly discharged, we charge them up with
the booster by placing the generator end of it in series

with the main generator, and at i r o'clock shut down
.the engines and run the lights until morning with the
batteries. In a railroad power station it would be nec-
essary to use the booster to increase the voltage on a
long feeder. If the battery was located at the end of

the line it would be necessary to use the booster to over-
come the pressure at the battery, or else run a separate
high-voltage generator.
Mr, H-arrington: I understand from the experience

of a large number of railway engineers in the ordi-

nary size plant, running from 40 to 250 cars, whei-e
the load constantly changes, that by*reason of trouble

on the line, the standard forms of muliipolar gener-
ators flash from brush to brush, and cause a great
deal of trouble in the commutators of the machine.
That is a common occurrence in the Philadelphia Trac-
tion company's plant. We have had it in our own
plant, with both Westinghouse and General Electric
machines. The storage battery would be an excellent
thing to avoid that form of breakdown or delay, due to

the burning of the commutator. I would like to know
if anyone here has had the same experience in the sta-

tions operated by the gentlemen here.

Prof. Morse's New York House.
It is said that ihe house at 5 West Twenty-second

street, New York, that was long the city home of Prof.

S. F, B. Morse, is to be torn down to make way for a

modern business structure. The house, which was il-

lustrated in the Western Electrician of May 26, 1894,

is marked by a tablet bearing the inscription: "In this

house S. F, B. Morse lived for many years and died."

It is a pity that the interesting structure cannot be saved

and used as a telegraphic museum.

Chicago Electrical Association.
The next meeting of the Chicago Electrical associa-

tion will be held on November 2olh, when E. L. An-

drews of the American Telephone & Telegraph com-
pany will read a paper on "Daily Problems in Long-

distance Telephony." The discussion will be led by

S. G. McMeen, chief engineer of the Central Union

Telephone company.

The Northwestern Telephone Exchange company is

completing a right of way from Anoka, Minn., through
Si, Francis. Cambridge, Harris and to Duluih which
will give communication from the Twin Cities to Du-
luih.
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CORRESPONDENCE.

New York Notes.

New York, November 7.—Of course the election has

overshadowed every other topic this week. There is

great rejoicing here in business circles, electrical and

otherwise, over the result. It is now confidently ex-

pected that there will be an immediate improvement in

trade, and a healthy feeling of confidence is the result.

There was some uneasiness on Wednesday night and

Thursday morning owing to the persistency with which

Senator Jones clung to his claim of a possible victory, in

the reports sent out from Chicago, but by Thursday

night everybody felt reassured. Now all business inter-

ests will fall to work in earnest.

The great chemist. Prof. Moissan of Paris, was inter-

viewed by a reporter for the Su?i just before sailing a

week ago. It is a pleasure to note that the report of the

conversation was entirely intelligent and sympathetic

—

a result the more praiseworthy as Prof. Moissan speaks

only French and naturally discussed technical subjects

with which the average journalist is unfamiliar. The sci-

entist was asked whether any improvement in the manu-

facture of calcium carbide had been made of late that

would reduce the amount of electrical energy needed to

produce it, and consequently reduce its cost, and whether

such improvement was likely to be made. "Who will

dare to say that anything is impossible with electricity

nowadays?" he replied. "Acetylene gas is a good gas,

a brilliant gas, but it is not a cheap gas. The calcium

carbide can be produced now for SSo a ton. Lime is

cheap and electrical power is cheap; there may be some

reduction in the price, but hardly a very great one. We
could not help smiling in Europe when it was announced

that the carbide could be produced in America for S25 a

ton. It seemed \"ery improbable."

The Brooklyn Heights Railroad company received a

permit a week ago to make some alterations in its switch-

ing system in Fulton street, opposite City Hall square,

and began operations about midnight the day following,

continuing the work until Sunday forenoon, when it

was stopped by Police Captain Miles O'Reilly of the

Adams street station. Captain O'Reilly had received

notification from some citizens that the company was

engaged in stealing its way around the curve at the

north end of the square so as to swing the cars from

Fulton street into Court, thus making a complete cir-

cuit of the square with its tracks. On visiting the scene

Captain O'Reilly found that the new switch had been

completed from a point almost opposite the Arbuckle

building 10 the crosswalk extending from the north end

of the square to the point of junction with Fulton and

Court streets, a distance of nearly 150 feet. The

switch was just turning toward Court street, and was

only a few feet from the crosswalk. It appeared to the

captain that it was the intention of the company to ex-

tend the tracks into Court street, and, the foreman hav-

ing apermit simply for "alterations," he at once stopped

the work and placed a policeman on guard to see that it

was not resumed. M. S.

PERSONAL.
H. H. Littell, the Buffalo street railway magnate,

was in Chicago last week.

Willard W. Low of the Electric Appliance company
of Chicago announces the acquisition of a new member
of his domestic establishment on October 27th.

W. A. Bisland has been elected vice-president of the

Western Telephone Construction company, Chicago, in

place of George F. Stitch, who has retired from the or-

ganization.

H. P. Copeland of New York, who has been for iS

years connected with electrical interests of that city and
for six years has been associated with the E. S. Greeley

& Co., formerly in business at 5 and 7 Dey street, is

now in charge of the electrical supply department of

James S. Barron & Co., with offices at 147 Vifost Broad-
way .

Among the gentlemen attending the Supreme Court
of the United States at Washington this week are Judge
R. S. Taylor of Fort Wayne, Causten Browne of Bos-
ton and Charles H. Aldrich of Chicago, representing the

government in the Berliner litigation. The American
Bell company's forces include Joseph H. Choate of

New York and Frederick P, Fish of Boston. An inter-

ested attendant is Milo G. Kellogg of Chicago, at whose
suggestion the government commenced the action to

annul the Berliner patent.
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find the street- railways of Europe where those in

America were 10 years ago. They see abundant oppor-
tunity to make a great deal of money by bringing them
up to the present American standard. They not only
have the underground railways of London in view, but
are prepared to operate in Berlin, Paris and other large

European cities. It is claimed that the syndicate has
already gained possession of the street railway system
of Birmingham, England, and is operating it. Com-
pressed air is mentioned as the motive power.

POWER TRANSMISSION.
An important electrical power transmission plant has

recently been installed at the Bongbro Iron Works,
Sweden. Water power is utilized, the generating plant
comprising two 50 horse power turbines and three three-

phase dynamos. The electrical energy generated is used
to drive a plate rolling mill and a billet mill, to each of

which a large motor is connected.

MISCELLANEOUS.
The /C/iffinciri'}i_^- aud Mini'u,^ Journal says: "We

have several times referred to the very remarkable in-

crease in the consumption of copper in Europe this

year, as shown by the continued large exports from this

country, which have been absorbed without difficulty.

Messrs. James Lewis & Sons, excellent authorities in

the copper trade, estimate from the statistics that for

the three quarters of the present year which have
already passed the quantity of fine copper which has
been consumed in Great Britain, Germany and France
has been greater by 27,800 long tons than in 1895—a re-

markable showing, the gain this year being 33.6 per
cent, over last. The increased consumption is due to

greater activity in manufacturing, especially in the lines

of electrical work and war material, both requiring large

quantities of copper."

An electrical exhibition, to mark the celebration of

the sixtieth year of Queen Victoria's reign, is now in

course of preparation at Newcastle, England. The ob-
ject will be to accentuate the electrical progress which
has been made between the years 1S37 and 1S97. There
being no permanent building adapted for showing heavy
machinery, and machinery in motion, a site on Pandon
Dene has been secured, on which special temporary
buildings will be erected. It is intended to be strictly

an exhibition, and in no way an organization for the sale

of goods. Exhibitors, however, will be allowed to book
or take orders for their various specialties. The im-
portance of Newcastle as an electrical and general engi-

neering center will naturally create especial interest in

an exhibition of the character described. It is intended
to make a special feature of vehicles propelled by elec-

tric or other power.

ELECTRIC RAILWAYS.
The daily papers print a statement to the effect that

an American syndicate has been organized to buy Euro-
pean street railway properties and remodel them on the

American plan. The gentlemen interested, it is said.

TRADE NEWS.
The United States Projectile company of South

Brooklyn has given a third order for Ajax arc lamps.
This company has taken 70 lamps in all, and the con-
tinued orders show that they must give satisfaction.

The increasing demand for its batteries has compelled
the Willard Electric & Battery company of Cleveland,

O., to seek more commodious quarters. The new ad-
dress is at 49 Wood street, where the company occupies
the fine power block- of Sipe & Siegler.

The L. E. Knott Apparatus company of Boston has
sent out a pamphlet which it considers the most com-
plete circular yet issued on X-ray apparatus. It con-
tains all of the most recent developments and is abso-
lutely up to date. It will be of especial interest to all

engaged in this work and it will be sent free to all who
apply for copies.

Notwithstanding the general conditions that prevail,

the American Electric Heating corporation of Boston
and Chicago reports extensive business in improved car
heaters. The number shipped this season, to date, runs
up into the thousands. This is certainly encouraging,
for It indicates a general adoption of electric car heaters

in the place of the obnoxious stove.

The Interior Conduit & Insulation company of New
York announces a reduction in the prices of its well-

.

known brass armored insulating conduit, elbows and
couplings. The enormous sales of this material during
the year have reduced the cost of production; hence the

reduction in price. This company will shortly place

upon the market a new and improved iron armored con-
duit.

Stanley & Patterson of New York call attention to a
testimonial received from George A. Warren, chief en-

gineer of the Prudential Insurance company of America.
that the "12 gauze wire brushes purchased and put in

use on our dynamos February 25, 1S94, are still in daily

use, having worn down about i '4 inches. As to our com-
mutators, our No. 2 ran one year without having a piece

of sandpaper or other grinding material put to it, and
all of them are in good shape.'" The size of brush is \}^

by -{f^ by S inches. The dynamos run 16I2 hours daily

continuously.

There are good times in Kansas City, as elsewhere.

Under date of November yth. the Weber Gas & Gasoline
Engine company writes: "We received three orders in

the first delivery of this morning's mail, coming from
widely separated points and showing the scope of terri-

tory covered by our engines. The orders were received

from the Kootenay Mining company, Kaslo, British Co-
lumbia; Sr. Dr. Meguil Diaz Ynfante, Guanajuato,
Mexico, and the Clifford Plantation, Eden, Florida.

These three orders, from points nearly 3,000 miles apart.
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are for the same size engine, and were received in the
same mail."

I. H. Sherwood, a graduate of the Case School of Ap-
plied Science, has been added to the already strong
force of instructors of the Correspondence School of
Technology, Cleveland, O. Mr. Sherwood worked as a
machinist before going to college, and worked his way
through college as a machinist and by running the col-

lege engines, and is now a licensed stationary engineer.
His own experience enables him to appreciate the value
of an education, and' also the trials and difficulties en-
countered by those who must depend upon their own
efforts. Mr. Sherwood is also assistant instructor in the
electrical course of the Cleveland Young Men's Chris-
tian association.

At the sixth annual meeting of the American Society
of Mechanical Engineers, Albert Kingsbury, Durham,
N. H., had a paper on "Experiments on the Friction of
Screws." The tests were made by the aid of a specially
designed machine built at the New Hampshire College
shops. It now forms a part of the laboratory equip-
ment of the college. The author did not consider that
the tests showed that any one of the metals developed
less friction than any of the others, but the tests are
specially interesting because of the great lessening of
friction by means of graphite. Mr. Kingsbury felt

gratitied at the manner in which his paper was discussed,
and in reply to a question that was asked, he said that
the graphite used was from the Joseph Dixon Crucible
company, Jersey City, N. J. He said he did not intend
anything in the way of an advertisement. He also

added that he had tried to purify the graphite, but there
was no gain.

In the Providence Sunday Journal of November ist,

in the account of the monster sound money parade
which took place in that city on October 31st, the
following description of the display of the Nicholson
File company is given: "First came a large tow-gear,
tastefully trimmed with flags, bunting and lanterns and
loaded with cases addressed to firms in different states

and countries of the world where this concern's goods
are shipped, thus representing the extensiveness of the
market of its product. Following this marched a com-
pact body of several hundred men. The rear was
brought up by another large team, laden with more
cases, and decorated with transparencies on which were
humorous verses: 'If McKinley wins We'll sharpen our
wits to enjoy fortune's smile By using the standard
Nicholson file;' while, to show the indifference, caused
by the file's popularity, as to who should win, the sec-

ond verse went; 'If Bryan wins We'll smooth our bad
temper and rub off' the bile By using the standard
Nicholson file.' Another rhyme read: 'Wouldst see our
symbol? Look about; It's on the street for miles. For
these men march in what we make. And that is— files.'

The whole display represented in a modest, yet digni-

fied manner, the fact that the Nicholson File company
is the largest producer of files and rasps in the
world."

BUSINESS.
The Manhattan 150 hour incandescent arc lamp has

recently scored some signal victories. J. H. Cooke re-

ports contracts closed with the Lyon & Healy company
and Lapp & Flersheim of Chicago. At Washington,
D. C-, orders were given for 140 Manhattans, to be
used in illuminating the capitol grounds. The Brooklyn
(N. Y.) Edison Illuminating company has recently placed
an order for 500 inside service lamps.

The Electric Appliance company has recently filled a
special order of 5.000 feet of Armorite iron armored in-

terior conduit especially painted while hot with a com-
pound designed to protect the iron pipe from rust and
corrosion. While this protection is not generally neces-
sary in using iron armored conduit, it seemed desirable

in this particular case, and experts have pronounced this

carload of conduit to be the finest lot of iron armored
conduit that has ever been seen in Chicago.

The electric light and street railwa)- cedar pole trade

is brisk with C. S. Hart of Oconto, W'is. He has now
large contracts to furnish poles for shipment to Brazil,

Ind., Kenosha and Darlington. Wis., Chillicothe, Kansas
City, Bogard, Hale and Samner, Mo., and Lansing,
Mich., besides smaller contracts to a number of other
points. The secret of Mr. Hart's success in the pole
business seems to be that he ships nothing but the best

quality, with the least possible delay. His trade has
reached large proportions in the eastern and western
states and is rapidly increasing.

Recently the Armstrong Cork company of Pittsburg
made a test on a 250 horse power Cahall boiler in use in

its factory to determine efficiency and capacity. The
results were so favorable that outside engineers were
secured to make independent tests. The boiler com-
pany says that "These nine tests made by different

people at different times, with coals that vary in their

general composition, extending over a period of eight

months, during which time there was never a tube in

the boiler scraped, show a wonderfully uniform series of

results; the efficiency bearing almost a direct fi.xed ratio

to the capacity in every test; the minimum efficiency be-

ing about 70 per cent, with the boiler driven at double its

rating, the maximum over 85 per cent, with the boiler

at about its normal horse power."

J.
D. Perry Lewis and T. T. Lewis of St. Louis have

purchased the stock and interests of the Messrs. Parker
in the Missouri Telephone Manufacturing company.

J. D. Perry Lewis has the honor of personally building
and owning and running, in the city of St. Louis, the

first motor carriage io the city. He is well known as an
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expert electrician and, no doubt, the Missouri Telephone
Manufacturing company's products, under his super-

vision, will come rapidly to the front. The company is

now in better shape than ever. It is putting in its own
plating department and aiming to do all its own work in

one factory. At present it is quite busy and is con-

stantly receiving orders from distant parts of the coun-

try, Cuba, Mexico and the Hawaiian Islands. There is

no doubt that the Missouri Telephone Manufacturing
company with the new members will be heard from.

K. McLennan & Co. of 1 128 Marquette building.

Chicago, sole manufacturers of Gale's commutator com-
pound, report large shipments during the last month
into new territory, including Canada and Mexico. Mr.
Isaacs, manager, stated to a representative of the

Western Electrician recently that the St. Louis
street railway convention resulted in the adoption of

their compound by nearly all of the street railway com-
panies in that city. Among the delegates to the St.

Louis convention who received free samples of their

compound and have reported trials are the Galveston
Street Railway company of Galveston, Texas, the Ham-
ilton Street Railway company of Hamilton, Canada,
both of which companies have adopted the use of the

compound. The firm invites all users of generators and
motors who are troubled with sparking and cutting to

send for free sample sticks.

The Nicholson File company of Providence. R. I.,

has been taking advantage of the general relaxation of

business for the last three months by making additions,

repairs and extensions throughout its four factories. A
recent visit to its works disclosed many material changes

in both the buildings and machinery. The new building

for annealing, completed about six months ago, has been
brought to a final state of perfection; an extension to the

cleaning department has been built, and more room in

several of the departments has been secured by a redis-

tribution of some of the machinery. The increased force

of designers and draftsmen has also been busy with the

machinery; many additional machines have been put in;

the daily productive capacity of much of the machinery
already 00 hand has been increased two and in some
cases three-fold by correcfions and additions; while a
new idea in rasp making has been evolved and put into

execution, rendering possible a much increased produc-
tion of more efilicient rasps. Upon these plans the car-

pentry and machine shops of the firm have been busily

engaged. Nor have the processes been neglected, the

experts of the concern having been engaged upon im-
provements in the methods throughout all the depart-

ments. They state that upon the whole, while regret-

ting to some extent, of course, the falling off in business

of the last few months, they have found the lesion val-

uable in giving them an opportunity to accomplish the

change here noted. The company is now in a much
better condition to satisfy the increasing foreign de-

mand for its goods and cater to the growing needs of the

home trade already in prospect.

The American Engine company of Bound Brook,
N. J., has begun the shipment of its new engines,

known to the trade as American -Ball engines. The
first of these engines, of 100 horse power capacity has
gone to the Detroit Evening Nezus, and the second, a

50 horse power engine, to the Savannah yczus. Since
the addition of this new line of work, the business of the

American Engine company has increased so that it is

now compelled to run double time, having installed a
night force. In the electrical department, among the
recent shipments are the following: Cliff Paper com-
pany, Niagara Falls, N. Y., two motors. 150 horse
power each; Detroit Evening iVczcs, Detroit, Mich.,
two dynamos, each 25 kilowatts; Albany Morning Ex-
press, Albany, N. Y., one 18 kilowatt dynamo; Oakland
Tribune, Oakland. Cal., 25 horse power motor; A. N.
Kellogg Newspaper company, Chicago, III., four 15
horse power and one 25 horse power motor; Topeka
Capital, Topeka, Kan., five horse power motor; Bos-
ton Travetcr, 12 horse power and five horse power
motors; Worcester Post, Worcester. Mass,, nine kilo-

watt dynamo; Cincinnati Post, Cincinnati, O., 35 horse
power motor; Philadelphia A^ezvs, 25 horse power and
one three horse power motor; Elmira Gazette, 25 horse
power motor; American Newspaper Publishing com-
pany, 25 horse power motor; Carrington Publishing
company, 12 horse power motor;

J, B. Cranfill, Waco,
Texas. 25 horse power motor; Fall River Publishing
company. Fall River, Mass,, one 25 horse power and
one three horse power motor; Saginaw Evening Nczvs.
Saginaw, Mich., 12 horse power motor; B. A. Meade
company, Augusta. Me. , three horse power motor;
Chicago Journal, ig horse power motor; Grand Rapids
Democrat, 15 horse power and three horse power
motors; ^V. Paul Pioneer Press, St. Paul, Minn., five

horse power motor; Wallace Publishing company, Des
Moines, la., 12 horse power motor; Nezc York
Tribune, two 15 horse power motors; Rubber Tire
Wheel company. New York, N. Y., 12 horse power
motor.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued Novcmbei' : z8g6.

570,446. Globe for Electric Arc Lamps. Marcus B,

Bailey, Chicago, 111. Application filed July 11,

1894.

One pari of the globe is opaque, and provided with series
of reflecting corrugations divided by meridian Hnes, the
alternate series of corrugations being arranged at angles of
about 45 degrees in opposite directions between the
meridian dividing lines, the ends of tlie corrugations of the
adjacent series meeting together at the meridian lines, and
having the other part opposite the opaque part of .such ma-
terial and form as to permit the passage of the reflected

light.

570,452. Bracket for Pendant Electric Light Globes.

John Christiansen and Reinhart W. Pittman, Hart-
ford, Conn. Application filed January 5, 1895.

A device of this kind is described, consisting of a pendu-
lous suspension member, a weight having an upwardly ex-

tending arm joined to the weight and secured to the pendu-
lous suspension member, tlie weight having a lateral

adjusLment relatively to the suspensioD inembei". and a
lamp-holding member transversely adjustable substantially
its entire length relatively to the weight.

570,454. Galvanometer. Clyde Coleman, Chicago, 111.

Application filed June 9, 1896.

The combination of a pivoted armature and a magnet
having pole-pieces provided with overlapping portions
whose oppoiiug surfaces are parallel and concentric with
the axis of motion of the armature.

570,475. Trolley. James A. Hance. St. Louts, Mo.
Application filed February 26, 1S96.

Two grooved wheels are mounted for rotation in a frame,
two smaller grooved wheels are mounted in the same frame
and between the first two wheels, all of the wheels being in

a running line, and the top of the two intermediate wheels
being slightly below the line oE the top of the two outer
wheels, and a rocking and swivel connection between the
frame and the trolley pole.

570,481. Instrument for Measuring Electric Currents.
Rudolph M. Hunter. Philadelphia, Pa. Applica-

tion filed October 4, 1892.

An instrument for measuring electric currents comprises
a pointer and actuating device, a dial over \''hich the
pointer moves, an expansion wire to move the pointer over
which the current 10 be measured passes, a vessel or cup to

contain glycerine or other fluid, and a paddle carried by the
pointer moving in the liquid contained in the vessel or cup
to make the pointer move with a dead-beat action.

570,496. Magnetic Separator for Threshing Machines.
Elisha H. Osborn, Des Moines, Iowa. Application

filed January 24, 1S96.

A magnet is located in the path of travel of the tailings

from the machine to the cylinder, and a bell circuit is elec- .

trically connected witli the magnet and operated by the con-
tact ota metallic body with the magnet.

570,508. Electric Alarm Bell. Rudolph Segerdahl,

Chicago, III. Application filed June 27. 1S92.

A striker lever consists of a lever of the first class, having
the weight, tlie shaft and the projections formed integral,

and an armature which is formed separate and secured to

the lever.

570,517, Incandescent Lamp and Socket. Alfred Swan,
New York, N. Y. Application filed January 23,

1896.

Abase for incandescent lamps consisting of a cup made
of insulating material, provided on its lower outer edge
with a metallic ring, and having a cylindrical cavity con-
taining a metallic lihcll, llic conductors of the lamp being re-

spectively connected with the ring and the shell.

570.554- Electro-deposition. Eduard Jordis, Munich.
Germany. Application filed June 29, 1895, Patented
in England June 8, 1895, and in France June 8,

1895.

The process conHiHtH in preparing a bath containiuK a
coiiipoiind of t)ie mulal lo be deposited with an acid radical
of lliCHerie*, excepting carbonic acid, and then precipitating

the metal from the :)atli by an electric current.

570.5^5- Electric Railway. Harry C. Reagan, Jr.,

Philadelphia, Pa. Application filed March 11,

1896.

There arc included a feed wire, an oscillatorj; contact
mounted on the latter and provided with n magnetic arm or
armature, nnd a rcuiliunt non-magnetic arm also attached to

the contact.

570,566 Magnetic Path for Underground Electric

Railways. Harry C. Reagan, Jr., Philadelphia,

Pa. Application filed April 21, 1896.

A conduit, a casing therefor, a series of independent
magnetic paths supported above the conduit, and a magnet
having soft-iron shoes attached to each pole thereof, the
shoes extending over one or more magnetic paths,

570,599. Return Circuit for Electric Railways. Gisbert
Kapp. Berlin, Germany. Application filed Decem-
ber 31, 1895.

NO. 570,619.

In electric railways using the track as r°turn conductor,
the combination with insulated return feeders connected to

the track at points remote from the power station, of auxil-
iary sources of electromotive force inserted into the return
feeders.

570,619. Process of Manufacturing Plates for Second-
ary Batteries. Carl H, Weise, Possneck, Germany.
Application filed April 4, 1895. Patented in France
October 10, 1894; in Hungary March 4, 1S95; in

Belgium June 22. 1895; in Switzerland June 24,

1895; in Spain June 26. 1S95: in England June 27,

1S95; in Portugal July lo, 1S95, and in Italy October
2, 1895.

The method consists in confining a pasty mass of lead
compound in an acid-proof frame or vessel having per-
forated sides, passing cellulose threads through the per-
forations of the frame, placing the same in an acid bath,
passing an electric current through the same, and finally

exposing the formed hardened plate to the action of the air

to destroy the chemically changed cellulose.

NO. 570,663.

570,663. Method of and Apparatus for Regulating
Dynamo-electric Generators or Motors. James W.
Easton, Brooklyn, N. Y. Application filed April

I, 1892.

The combination is claimed with a dynamo or motor Iiav-

ing a plurality of pole-pieces arranged in seta or divisions,

of a circuit-controlling device actuated by variations in the
output or load of the machine for varying or clianging the
power or polarity of one set of pole-piecos independently of
the others,

570,700. Track Instrument. Thomas B. Dixon, Hen-
derson, Ky. Application filed September 12, 1895.

Claim is made for the combination with a track magnet,
having its cores connected to opposite track rails thereby con-
Ktituting the rails poles of the mannet and producing a mag-
netic field extiMidiiig :icross the Ira^k. which will pass
(liroiiKli liiL- wIkmN'. ,111.1 ;iNles of a train passing over the
track, of a !ii),;ii;Ll - uiiiiulliiig (levic(M.p(;r;ilcd by the passage
of the magnetic XwM ilin>ugh tlii.' wheels and axles.

570.738. Electro-magnetic Warp Stop Motion for Looms.
Alpheus C. Shuttleworth. Philadelphia, Pa. Ap-
plication filed April 30, 1S94.

Claim one follows: In an electric warp stop-motion for
looms, the combination with a heddle frame, of a perma-
nent magnet carried thereby, a series of heddles normally
held out of contact with said pprinanent magnet by tlie ten-
sion of the warp threads, a source of electrical energy with
which said permanent magnet and heddles are in circuit,
an electro-magnet in circuit with said permanent magnet
and heddles. and a shipper-lever controlled by said elec-
tro-magnet, so that when tension on any one of the series of
heddles is relaxed, so as to allow contact with said perma-
nent magnet, the circuit is completed and the loom stopped.

570'773- Telephone Switch. Christian N. Saudbeck,
Harmony. Minn. Application filed April S, 1896.
A casing, two spring contacts arranged therein, contact

fingers adapted for engagement with one of the spring con-
tacts, plates movable to engage tQe other of the spring
contacts, and to move the contact fingers to close a circuit,
and electrical connections.

570.823. Electric Arc Lamp. Henry A. Seymour,
Washington. D. C, Application filed July i, 1896.
One claim is tor the combination with a depending frame,

comprising a long arm and a short arm. and a guide ring
connecting them, of an arc-inclosing globe supported at its
lower end in a socket, and having its upper end maintained
against lateral displacement by the guide ring.

570.824. Electric Arc Lamp. Henry A. Sejmour,
Washington, D. C. Application filed July 7, 1896.

There is the combination with its carbons, and means for
feeding them simultaneously, of an arc-inclosing globe pro-
vided at each of its ends with a cover having an opening
through which one of the carbons is fed, and within which
it snugly fits, and means for maintaining the globe at any
desired vertical adjustment, and means for permitting the
globe to adjust itself laterally in all directions.

570.825. Carbon for Arc Lamps. Daniel A. Shesler,
Toledo, Ohio. Application filed February 13, 1896.
A composition for carbons for electric arc lights, consist-

ing of grapbitoid silicon, asbestos, carbon and a binder.

570.S27. Electrically Controlled Elevator. Samuel D.
Strohm, Philadelphia, Pa. Application filed April
4, 1S96.

In an elevator, the combination of a car or cage, means
for operating the same, controlling mechanism for the
operating means, a solenoid or magnet for operating the
controlling mechanism, a safety circuit including the
solenoid or magnet and passing through circuit-closers or
breakers controlled by the latches of the landing-doors, and
mechanism for each landing for controlling the solenoid or
magnet.

570,840. Automatic Telephone System. Morgan Brooks,
Mmneapolis, Minn. Application filed January 26^
1895-

The combination with a return connection and three or
more lines or circuits normally distinct, of translating de-
vices, each represented by two of the lines, a source or
sources of energy, and means for energizing any combination
of two lines, and means connected with the energized lines,
whereby the circuit of the translating device represented
by the two lines will be closed through one of the lines to
the return connection.

570,852. Type Printing Telegraphic Apparatus. Fred-
erick H, W. Higgins. London. England. Applica-
tion filed October ii, 1S95. Patented in England
October 6, 1891; in Victoria June 7, 1892, and in
New South Wales June 10, 1892,

An electro-magnet is employed, having two windings, one
superposed upon the other, which, electrically considered
are respectively wound from the inside to the outside, and
from the outside to the inside, and connected so that the
current will pass around the core in the same direction.

570,882. Automatic Safety Device for Electric Cir-
cuits. Lewis G. Rowand, Camden, N.

J. Appli-
cation filed September 13, 1895.

Two circuits are in multiple, having a common connec-
tion with the source of current supply, and a normally
closed switch controlling the common connection, an elec-
tro-magnet having reverse windings creating a normally in-
etfective field, one winding being in one circuit and the
other winding in the other circuit, the magnet controlling
the operation of the switch, and adapted when its held be-
comes ellective to open the switch.
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Tower Wagon for Arc Lamp Trimmers.
In laying out the new electric lighting system of the

West Side parks and boulevards of Chicago, Force Bain,

the engineer in charge, became impressed with the fact

that, owing to the extent of territory covered (there be-

ing over 60 miles of boulevards to be lighted beside the

lamps in the parks), the labor of trimming 750 lamps in

the usual manner would involve a large annual expen-

diture. To effect a saving in this department of the

operating expense he devised the tower wagon for use in

lamp trimming which is herewith illustrated. The re-

sult in the short period that the wagons have been used

is highly satisfactory; it is found

that whereas under the old

method of trudging with ladder

and kit a workman could clean

and trim only about 60 lamps

a day, he is now enabled to at-

tend to 250, thus permitting one

man with a wagon to do the work

of four without. It should be

noted that the conditions in the

park system are particularly fav-

orable to the use of wagons, as

the roads are smooth and level

and the lamps are overhanging

and difficult of access by ladder,

as may be judged by the accom-

panying illustration. However,

it is said that the vehicle is also

well adapted for use on rough

roads.

This wagon is believed to be

the first of its kind ever used in

the United States. The plan

and method of construction are

clearly shown in the illustrations.

An angle-iron tower, provided

with wooden platforms, a seat for

driving and steps for climbing,

is mounted on the spring-sup-

ported running gear of a v/agon

drawn by one horse. The upper

platform is surrounded by a

railing, to protect the trimmer,

who stands here while at work,

as shown by the picture on this

page. A brake is provited, with

a lever handle at this level, so

that the wheels may be set on

grades and also to avoid the jar-

ring of the wagon by the possible

uneasiness of the horse in fly-

time. Stiff springs are used to

prevent oscilliation, which would

be magnified, of course, by the

height of the structure. The
wagon complete weighs 975

pounds and it is designed for use

in trimming lamps 19 feet from

the ground—the distance of the

arc from grade in the West

Side parks. One man acts as

driver and trimmer with each wagon, and he proceeds

rapidly from lamp to lamp on one side of a boulevard

or drive, returning on the other side, and not driving in

zigzag lines across the street.

In the seat of the wagon is a box capable of contain-

ing 2,000 carbons, and a leather bag having space for

200 carbons may be suspended from the top railing,

which is also arranged to sustain a bag for pliers and

lamp parts and another for sponges, cloths and brushes

A covered bucket of water may be carried on or sus-

pended from the upper platform. The wagon is also

found to be useful in hanging lamps to posts, as 15 or 20

can be carried at a time and placed in position quickly

and easily.

One noteworthy feature of the Bain wagon is the fact

that the tower structure is jointed and provided with a

lever, so that in a few seconds the top part can be

turned back and down to admit of passage under

bridges. The picture on the next page was taken at the

roadway under the Chicago & Northwestern elevated

railroad tracks to show the wagon with top lowered to

go under the bridge. In this position the wagon will

go in a space having a clearance of 11 feet. The illus-

tration presented on this page shows the wagon as

ordinarily in use. The photograph for it was taken at

the Washington boulevard entrance to Garfield Park,

The handsome pole is the one designed for this plant by

TOWER WAGON FOR ARC LAMP TRIMMERS.—WAGON IN USE.

Mr. Bain, while the lamp, shown open for trimming,

is of the new type of the Adams-Bagnall company.

Minneapolis Court-house Plant.
Foree Bain, the Chicago electrical and mechanical

engineer, has been retained by the county commission-

ers of Hennepin county, Minnesota, to examine and re-

port on the electrical plant in operation in the court-

house in Minneapolis. This installation comprises elec-

tric lighting machinery, electric elevators and storage

batteries and has been much discussed. Mr. Bain will

consider the apparatus in relation to its adaptability to

the particular conditions in Minneapolis and report

thereon. His opinion will be awaited with much in-

terest.

Niagara Power Electrically Transmitted
to Buffalo.

Niagara power was electrically transmitted to Buffalo

for the first time shortly after midnight of Sunday. No-

vember 15th. The trial was made without a hitch or

break, and was pronounced successful in every way. A
dispatch from Buffalo says :

When the switch was thrown in the power house at

Niagara Falls a current of 10,700 volts was sent through
the 27 miles of cable to the transformer house of the

Cataract Power & Conduit company, in the rear of the

power house of the Buffalo Railway company, on the

bank of the Niagara River, in this city. It entered
the transformer house, passed
through a static transformer
which turned it into a 370-volt

current, and out on cables to

the power house of the street

railroad company, where a rot-

ary transformer changed it to

the ordinary 550-volt current used
for the propulsion of trolley cars.

The only contract made so far

by the Cataract Power & Conduit
company is with the Buffalo
Railway company, whose cars
will be propelled by the current
to-morrow. The street railroad's

plant of 4,000 horse power was
inadequate, and it was about
to increase it when the Cataract
company came forward with a
proposition to supply power from
the Falls. Its contract did noi
require it to deliver current in

Buffalo until next June, but in

order to please Superintendent
Lit tell of the street railway
company, it made a special effort

to complete the system before
winter opened.

Mciny prominent men assem-

bled at the Buffalo end of the

line at the time appointed for the

test, and there was general re-

joicing over the result. A dis-

patch from Niagara Falls says

that there was much interest

manifested in that city:

At II :45 Messrs. Rankine,
Breckinridge and Lincoln took
positions on the raised platform
in front of the switchboard on
the main floor of the power house
and arranged the switches. At
12 o'clock Mr. Breckinridge noti-

fied Mr. Edmonds in the trans-

former house that the electricity

was ready for the transformers.
and a moment later the switch
was thrown and the power was
rushing through the transformers
out on the line and away to

Buffalo. Mr. Edmonds pro-

nounced the machinery all right

and formally delivered it- to Mr.
Breckinridge for the power com-
pany. It was accepted, and then
the current was shut off for a

brief space.

Communication was had with
the street railway company in

Buffalo and word received from
them that everything was in

readiness at that end of the line. Mr. Rankine then
stepped to the platform, threw the switch over, and
Niagara's power was in Buffalo. A salute of 21 guns
was fired by a battery stationed near the power house.

Readers of this journal are familiar with the arrange-

ment and details of construction of the Niagara Falls-

Buffalo transmission project.

A dispatch from Halifax lays that the military au-
thorities are laying cables for telephone connection be-

tween the various Halifax fortifications, which have
heretofore been maintained by overhead wires. The
headquarters station is in the citadel, and the cables

radiate from this point to Fort Clarence, Forts York,
Redoubt andCamperdown. In connection with the mili-

tary cable system each fort is to be equipped with a cable

office and men will be instructed and told off as operators.
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Great Plans for the Mechanical Devel-
opment of Compressed Air.

The Worcester, Mass.. 7V/c^;-a;« of November ist has

a two-coluran article in which the future of compressed

air as a motive power, as exploited by a wealthy syndicate

with which the name of William C.Whitney is connected,

is painted in glowing colors. Exhaustive experiments

with the Hoadley & Knight motor have been made at the

works of the American Wheelock Engine company of

Worcester, and it is said that a company commanding

more money than any other manufacturing company in

the United States, with the possible exception of the su-

gar trust, has been organized "to control the manufac-

ture of the compressed-air motors for street cars, wagons,

and probably for what are now steam railroads," as well

as for other purposes. It is asserted that three factories

will be built^one a large one, "a monster even in com-

parison with the largest factories of the United States,"

and two of more modest dimensions "at some distance

from the parent factory." The Telegrajn says that

from S.ooo to lo.ooo workmen will be employed in two

years' time in the big factory, and makes the calm asser-

tion that "the company has orders enough to keep all the

machinists it could get hold of and find room for at work a

year at least." The reputed head of the syndicate is

James Ross, said to be one of the heaviest owners of

street railway properties in Canada, and Henry M. Whit-

ney of the West End company of Boston, brother of

William C. Whitney, is said to be largely interested.

The article concludes with the intimation that J. Pier-

pont Morgan of the General Electric company is the

electrical champion and predicts "a fierce fight all along

the line between compressed air and the electric motor."

The claims made for compressed air are undoubtedly

wild and extravagant, judging by present experience and

indications, but there seems to be no doubt that many

eastern capitalists are seriously contemplating the econ-

omy and practicability of the system. Electrical men
will watch developments with interest, although not an-

ticipating the "fierce fight" foreseen by the Worcester

prophet.

An interesting allusion to the relations of electricity

and compressed air is made by the journal Compressed

Air:

Electricity and compressed air are in many things

WESTERN ELECTRICIAN.

life of trade in this line, but engineers and inventors

have watched and profited by the new uses of electricity,

creating as it has new fields, in some of v/hich air power

serves a useful purpose.

The editor then gives a description of an electro-

pneumatic switch and signal system for use in railway

yards as "perhaps the most important case where elec-

tricity and compressed air are combined in useful serv-

ice," He might have cited, also, the operation of sev-
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Electrical Method of Manufacturing
Steel Car-wheel Tires.

A new and interesting process for the manufacture of

steel tires for car wheels, either for steam, street surface

or elevated service, has been invented by Israel Hoag-

land of Chicago, Commercial bar steel, either crucible

or open hearth, may be employed; and the plan involves

the electrical welding of the blank, followed by the elec-
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eral recently built drawbridges, where electricity does

the main turning or lifting, the auxiliary motions being

controlled by compressed air. There are important

bridges of this character in Cleveland, Chicago and

Rock Island, 111,

The Chicago Telephone company has been attacked

by the City Council upon the legality of its plan for put-

ting in slot machines. Resolutions were passed reciting

trical heating of its edges to the proper temperature and

color by an ingenious carbon electrode and then placing

it under a die on a forge plate and pressing each flange

mto shape separately. It is said that tires of 30, 33 or

36 inches in diameter can be produced at five-minute in-

tervals, as the heating is effected in a minute and a half

on either edge of the blank tire. The inventor claims

that by this process noiseless car wheels can be pro-

duced by the combination of gray cast-iron centers with

the steel tires, forming a wheel of especial value in pas-

senger service.

Parts of the apparatus necessary to Mr. Hoagland's

process are shown by the cut. A in Fig. i is the forge,

provided with two openings to receive the blank A' {Fig.

5), already properly welded for the process. The blank

is placed in the forge plate receptacle B. The carbon /

(Fig. 4.) is then placed on the edge, and the current

turned on. Then the die D (Fig. 2) is lowered, and the

press, not shown, forces the heated edge into, the recep-

tacle for the interior flange. The tire is forced out of

this by the lever O and then placed into the receptacle

E, the supporting block /' being dropped into it. The
carbon /is again applied to the tire to transmit the elec-

trical heat necessary to the forming of the outer flange.

The die //{Fig. 3) is used for this purpose; the press

eccentric forces this outwardly, as shown, and a com-
pleted tire, as seen at /{Fig. 6), with its flanges, is the

result. The heating requires but three minutes, while

in a furnace an hour or more is needed.

Mr. Hoagland has made many inquiries of steel manu-
facturers, users of electric welding machines and others

as to the practicability of the various processes of his

device, and has received encouraging answers. One
prominent electrical engineer has made an estimate that

a plant having a capacity of 150 35-inch tires a day can
be operated by 10 men with the expenditure of 150 elec-

trical horse power. As the heavy current is needed at

intervals for the forging and not continuously, it is

thought that a storage battery could be employed advan-
tageously.

Con-

TOWER WAGON l^OR ARC LAMP TRIMMERS.—TOP PORTION TURNED DOWN, ALLOWING PAS.SAGE UNDER BRIDGE.

friends, not competitors. One should be the hand-
maiden of the other to give mutual aid and encourage-
ment. In some things electricity is supreme, and
though compressed air were "as free as air" it could not

compete. Friendly rivalry of this kind is the very
essence of development and prosperity.

Manufacturers of air compressing devices and all

friendH of compressed air will agree that the stimulus
given them by recent developments in electricity is at

the bottom of present prosperity in air-compressing and
air-using devices. Competition has not only been the

the fact that it had been charged that the company was
putting in telephones in drug stores, hotels and other
places in connection with slot machines, by which the

use of the telephone is payable by the user inserting a

certain amount in the slot machine, contrary to the let-

ter and spirit of the acts and ordinances of the City
Council of Chicago granting the right to the telephone
company to maintain a telephone service in the city of

Chicago. A committee of five was appointed by the

mayor for the purpose of investigating the matter and
reporting to the council.

Gasfitters Want to Do Electrical
struction.

A curious instance of the conflicting claims of trades

unions is related in the Chicago Record:

The fight between the electrical mechanics, the gas-
fitters and the Building Trades council has reached the
stage where it may be taken into the courts. The elec-
trical men have made up their minds that they will not
surrender the iron-armored conduit work, which is

claimed by the gasfitters, and the latter are equally de-
termined that no one but their members shall perform
this class of fitting. The gasfitters at present have the
Building Trades Council on their side, but it appears
that the electricians have the majority of the electrical
contractors, and it is between these four interested or-
ganizations that the fight is to be waged. It appears



November 21, 1896

that the Building Trades Council's decision was based

on the proposition that iron pipe, which was to be con-

nected by the use of a thread-cutter and which needed
fitting, belonged to the gasfitters. The electricians are

using a connection which requires no fitting or other
work, and they claim that it does not come within the

contemplation of the council's decision. There is at

present a building trades strike in progress on a job,

where the electricians are doing the iron conduit work,

which was called by the officers of the Gasfitters' Union.
The electricians are preparing to begin another big

piece of work, and it is said that if they are interfered

with they will appeal to the courts.

Commercial Electrical Supply Company
of St. Louis.

The time-worn expression that "Nothing succeeds like

success" is so frequently employed by newspaper para-

graphers with reference to old and well established enter-

prises that it behooves one desirous of being considered

not entirely lacking in originality and versatility ordina-

Outside of Store.
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rily to avoid its use. There are occasions, though, when

the peculiar aptness of the saying for the subject renders

its employment justifiable. Oae usually desires to learn

how success was accomplished rather than to know

merely that it was attained. Thus it is that mere pen

pictures of the great accomplishments of commercial life

areof small interest compared with detailed descriptions

of the means and methods employed in the attainment of

high business reputation.

When a few years ago Joseph Franklin, Jr., quietly

entered the electrical supply business "in a small way,"

as he expressed it, by establishing a connection with the

Commercial Electrical Supply company of St. Louis,

few there were who would have predicted that within a

few short years, through his indomitable energy, pluck

and perseverance, coupled with sagacity worthy of a

man of greater years, an electrical supply house would

be established in St. Louis that would rival the oldest

and greatest not only in the West but those of the East

as well.

Joseph Franklin, Jr., is a typical St. Louisan. As a

youth he attended Smith's Academy and Washington

University in his native city and later he was graduated

by the Massachusetts Institute of Technology. The

scientific and technical training thus secured, coupled

with the teachings of his father, who is prominent in

financial circles in St. Louis, laid a foundation that emi-

nently fitted him for his present executive position.

Mr. Franklin first became interested in the old Com-
mercial Electrical Supply company in a small way.

With keen foresight, however, he perceived the weak

points in the old organization and formed the opinion

that with large capital, proper control and management,

and with a more progressive policy, the Commercial

Electrical Supply company could be made one of the

leading houses in the country. Becoming more and

more interested in the success of this concern and real-

izing that an increasing business would require his ex-

clusive attention, he decided to dispose of heavy interests

in street railway and electric light installations in order

that be might be free not only in the matter of time, but

have more available resources with which to push the
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company in which he had decided to become vitally in-

terested.

Mr. Franklin at once took personal supervision of

this business. Acquiring control, he immediately in-

creased the company's capital and the business was

continued at the old stand at 821 Pine street until

a few months ago, when the remarkable growth of

the company's trade and the necessity for much
greater facilities for carrying and handling a large

stock caused the management to look around for more

commodious quarters. It was finally decided to locate

permanently at 1007-9 Market street, and the accom-

panying views show clearly the general appearance and

arrangement of the handsome building now occupied.

Without going largely into details it may be said that

the building, (Fig. i) is 127 feet deep by 35 feet wide and

extends from the street back to an alley through which

the company has excellent receiving and shipping facili-

ties. The store is one of four floors and has stock room

estimated at about 14,000 square feet, it being the policy

of the Commercial company to carry a large and com-

plete assortment so as to make quick shipment of all

orders. On the ground or cellar floor is carried a large

stock of heavy goods, including large wire. Views of

the different stock rooms are shown in Fig. 2. On the

main or office floor opening on the street a definite plan

of arrangement has been carried out to permit of the

most careful inspection of goods by buyers. The walls

are covered with sample-boards of the concerns the

Commercial company now represents, among which are

the Bryant Electric company, Clifton Manufacturing

company, Electric Engineering company. Holmes,

Booth & Haydens, Hugo Reisinger, India Rubber &
Gutta Percha Insulating company. Pass & Seymour,

W. T. C. MacAUen, Standard Paint company, Wagner
Electric Manufacturing company, A. O. Schoonmaker.

In the show cases are complete lines of samples of

manufacturers' stock. In arranging this main sales-

room the idea was to have classified, as it were, on one

floor, complete lines of the various specialties; but it is

the company's purpose to introduce some innovations
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On the next floor above the main salesroom is the

counting room of the concern, as shown in Fig. 4, and
also a private office or directors' room. In addition to

the counting office on this floor is the large wareroom,
shown in Fig. 2, in which is carried a large stock of
lighter sizes of wire, conduit, etc. In the rear of this

same floor is the country packing and shipping room.
On the third or top floor is carried a general stock and
a large assortment of smaller and less weighty supplies.

Of more interest to the large circle of friends and
patrons of the Commercial Electrical Supply company
is the latter's working organization; that is, not only the

officers proper, but also the men engaged in conducting
the details of the house.

Rarely seen, but decidedly in evidence, is Secretary

and Treasurer Joseph Franklin, Sr., so well known in

St. Louis and throughout the great West and Southwest
that mention of his experience is hardly necessary. As
vice-president of the William Barr Drygoods company
of St. Louis, and identified with numerous other ex-

tensive and prosperous enterprises, no one stands higher

in the esteem of St. Louis financial circles. For many
years Joseph Franklin, Sr., has been associated with St.

Louis industries, and he is now enjoying that reputation

which can only be secured after long years of hard, suc-

cessful work. Coming from such substantial stock. Pres-

ident Joseph Franklin, Jr., has amply fulfilled the expecta-

tions of his friends. One peculiar feature of Mr. Franklin's

success lies in the fact that he is thoroughly approachable.

It has been said that his happy faculty of making friends

of almost everyone with whom he is brought in contact

has had much to do with his remarkable success. Only
those, however, who have met "Joe" Franklin, as he is

called by the older men of St. Louis, can fully appre-

ciate this. It was not until after he had gained full

control of the company that Mr. Franklin's influence be-

gan to be fully appreciated, and he was not long in

pushing the company to the front with a lead that was
remarkable. But the great secret of Mr. Franklin's

success lay in his executive talents and ability to sur-

round himself with men peculiarly htted to manage the

I, Main'Salesroom.
3. City Department,
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along this line, so that a buyer may obtain in the easiest

and quickest manner the clearest possible knowledge of

the goods he is buying.

As is shown in Fig. 3, just back of the main sales-

room or showroom on the first floor is the retail or city

department. Adjoining the city department, which oc-

cupies the rear corner of the main floor, is the entry

and shipping room, from which goods are received and

sent out, and also distributed to the various departments

of the building by elevator; it may be mentioned inci-

dentally that there are three elevators connecting the

floors of the store.

2. Salesroom-

various branches of his business and

carry out progressive ideas.

The man that enjoys the company's

utmost confidence and has been from

the start Mr. Franklin's "right-hand

man" in the upbuilding of his suc-

cessful enterprise is Manager of

Sales Paul D. Cable. It has been

said of Mr. Cable that he is "never

asleep" to an opportunity that will

further the interests of his company-

Quick to appreciate a "good thing,"

original and aggressive in his meth-

ods of utilizing it to the profit of his

company, Mr. Cable has the well-

earned [reputation of being one of

. LOUIS. the-'most progressive young men in

the supply business. Coupled with his intelligent and

broad-gauge methods is a capacity for hard work that is

remarkable; St. Louisans well remember the Commercial

company's magnificent work during last summer's tor-

nado. Like his president, too, he has that valuable char-

acteristic of making friends and keeping himself in close

personal-contact with the outside world. Mr. Cable served

for 20 years in various branches of the electrical business.

He started in the early days of telephony, lending not a

small aid to the advancement of telephone, electric light

and railway signaling as shown by the number of pat-

ents issued in his name. He 'was one of the pioneer
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electrical supply men of St. Louis, Ten years ago he

identified himself with the Electrical Merchandise com-

pany of that city, which was the first electrical supply

company in St. Louis. It was at that time owned by

L. M. Fishback, and when the latter subsequently failed

Mr. Cable started what was known as the Electrical

Supply company. He finally sold out his stock in this

concern to accept a position as traveling salesman for an

electrical supply house, and continued in this position,

traveling a vast territory. He represented, too, at

different times, leading houses in both Chicago and St.

Louis. It is interesting to know that Mr. Cable re-

cruited many of his present force from among the old

ranks.

Prominent on the staff of the Commercial Electrical

Supply company stands V. E. Raggio, one of the most

experienced supply men in the business. After a num-

ber of years' experience in mechanical pursuits Mr.

Raggio connected himself witn the Edison General

Electric company of Chicago, and when the General

Electric company assumed control of its supply station

in St. Louis he was transferred to that office, and re-

mained in St. Louis until such time as the company saw

fit to abolish its supply station. Mr. Raggio was then

appointed to represent the company throughout the

territory worked from St. Louis. He accepted another

dustries, he has the thorough understanding necessary

to the successful handling of this trade. Many will

recognize in Mr. Porteus the president of the Mexican

Village Exposition of the City of Mexico.

Frederick Churchill, cashier of the company, has been

identified with the electrical interests of St. Louis for the

last seven years. He attended the Manual Training

school and Washington University of that city, and sub-

sequently the United States Naval Academy. But on

account of his failing eyesight his studies were aban-

doned for an interval. Mr. Churchill will be remem-

bered by many also as director and librarian of the St.

Louis Electric club during its active existence. As

purchasing agent of the Emerson Electric Manufactur-

ing company of that city, he gained many warm and

substantial friends by his courteous, business-like treat-

ment of all with whom he came in contact. Finally con-

necting himself with the Commercial company, he has by

a faithful performance of the duties entailed upon him

gained recognition of his capabilities.

Maj. H. P, Barton, with whom experienceand time have

dealt exceedingly kindly, is in charge of the accounts and

books of the company. "The major." by which title he

is probably better known to his friends, was for 25 years

connected with two well-known life insurance companies

in the East. Afterward he accepted a responsible posi-

Small Supplies, 3d Floor.
General Stock, 3d Floor.

2. Wire and Conduit Stock Room.
4. Heavy Stock, Basement.
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position, however, as superintendent of one of the

largest construction companies of St. Louis, and con-

tinued with that company until the Commercial Elec-

trical Supply company, recognizing his ability, made
overtures that placed him within its fold. Mr. Raggio

is not what business men call a talker. Bright, ener-

getic and business-like in his methods, he has a forceful

way about him that almost invariably brings returns.

Closely allied to the electrical supply interests of St,

Louis from their infancy is another of the Commercial

company's staff, J. B. O'Brien. After an experience of

seven years in this particular line Mr. O'Brien has ac-

quired such a practical understanding of the electrical

supply business as but few are fortunate enough to pos-

sess, and the Commercial Electrical Supply company
may congratulateitself on having secured the services of

such a valuable representative. Mr. O'Brien has a long

list of old stand-by customers who have learned to value

his practical knowledge born of so extensive an experi-

ence in a business of such phenomenal growth. Again

one finds, in Mr. O'Brien, a representative of the per-

sonality running through the Commercial company; in-

telligent, clean-cut and courteous, "O'Brien" has his

host of friends.
,

Jaraes P. Porteous is the foreign representative of the

company. It is his office to carry the banner of the

Commercial Electrical Supply company into the

Republic of Mexico and Central America, Having

been employed on several important commissions in

Mexico, and interested as he is in South American in-

tion with the Fort Wayne Electric company in its Chi-

cago office. Many electrical salesmen will recollect

courtesies received at the hands of Major Barton. Hav-

ing entered the service of the Commercial company years

ago under the old management, the fact that he continues

to discharge the duties of his important office with in-

creasing popularity is sufficient proof in itself of his

sterling ability.

Customers who send their orders by mail have a nat-

ural desire to know of the hands that receive them for

final checking and assorting. In this connection may
be mentioned William Church, who has served long and

faithfully in St. Louis in this line. Starting out when a

small boy, Mr. Church has seen nine years of service

with the supply houses of St. Louis, excepting one year

spent in the repair shops of the St. Louis & Suburban
railway. When the Commercial Electrical Supply com-

pany came to the front he was one of the first to enter

its service. To his credit, too, it has been said that Mr.

Church, with the thorough knowledge he has acquired,

coupled with an exceedingly large acquaintance in the

electrical trade, could, should he so aspire, successfully

compete with the many salesmen already in the field.

f^ast but not by any means least is the company's cor-

respondence department, presided over by two bright

and intelligent young ladies' Miss M. Farrell and Miss

M. Briner. Miss Farrell accepted her position with

the company soon after it sprang into existence, and not

only docs she handle a great mass of correspondence, but

she is relied upon as well to check up charges and cor-

rect invoices. Miss Farrell has an extensive knowledge

of the electrical business, having been employed in it

for a number of years, not only with the Commercial

Electrical Supply company, but with other houses in the

same line. Miss Farrell has the entire confidence of

her employers and well deserves it.

Although not so long in the supply business, as her

associate, Miss Briner's connection has been such that

through her alertness it has served to give her a very

thorough understanding of her duties. Most careful

and accurate in her work, she has earned the esteem of

the entire establishment.

Decision in Patent Litigation Upon
Safety Catches.

Judge Coxe handed down a decision in the United

States Circuit Court for the Northern District of New
York on November 12th, in the case of the Edison

Electric Light company against
J. George Kaelber, upon

final hearing in equity. Frederick H. Betts and L. F.

H. Betts appeared for complainant and Charles A.

Brown, George P. Barton aod Seward Davis for the de-

fendant. The case contains many points of interest.

It is said that the prosecution of this action involved

an expenditure of at least Sio, 000. W.J. Jenks was the

Edison expert andC. D. Haskins testified in the same
capacity for the Western Electric company. Mr.

Kaelber, against whom the suit was directed, is one of

the best known electrical salesmen in the country.

The defendant was sued as agent of the Western

Electric company for the infringement of letters. patent

No. 281,576 granted to Luther Stieringer, July 17, 1883,

for an iniprovement in safety catches for electric light

circuits. The bill alleged that the defendant, as agent

of the Western Electric company, the company and the

Buffalo State Hospital, confederating together, had con-

tracted to erect, sell and use an electric plant involving

the use of the safety catch of the patent, "and have in-

fringed the said letters patent as aforesaid, and are

now infringing the same by erecting, selling and using

and causing to be erected, sold and used as aforesaid, the

improvements covered by said letters patent."

The answer, which is on oath, contains a positive de-

nial of the charge of infringement in language as clear

and explicit as it is possible to employ. The court says:

In September, 1893, the manager of the State Hos-
pital at Buffalo advertised for bids for the installation

of an electric plant at that institution pursuant to speci-
fications which were issued to bidders.
The complainant and the Western Electric company

both competed for the work, and on or about the 2d of
October, 1893, it "was awarded to the Western Electric
company through its agent, Mr. Kaelber." Thereupon
the complainant wrote to the Western Electric company
that the installation of the Buffalo plant would infringe
a fundamental patent owned by it covering the so-called
feeder system. The patent had at that time been upheld
by the courts, but was subsequently overthrown. No
allusion was made in this letter to the patent now in
controversy.

The paragraphs of the Buffalo specifications, of which
it is sought to predicate infringement, are as follows:

There is to be no woodwork about the switchboard. All
switches shall be built upon the board, aud not upon separate
bases bolted to it. As far as practicable, all instruments, termi-
nals, fuse blocks and other apparatus are to be attached to the
board in the same manner.
Cut-outs shall be entirely of porcelain and brass with porcelain

covers. When in cabinets they have mica covers. All fuses carry-
ing over JO amperes shall have brass terminals stamped with the
capacity. Rosettes used with moldings shall be mounted on
square porcelain bases, and shall be fused. All pendants shall
be hung from rosettes.
All canopy cut-outs shall be of porcelain, double-poled, and

fastened to wall or fixtures.
All work shall be done in accordance with the rules and regu-

lations of the Buffalo Board of Fire Underwriters.

The complainant's expert witness testifies, in sub-
stance, that it would be impossible to perform a con-
tract embodying these specifications without infringing
the Stieringer patent.

The defendant's expert, on the contrary, expresses
an equally positive opinion that the specifications can be
carried out without infringing the patent, and explains
how this can be done.
He also testifies that devices embodying all the com-

binations of elements of the claims in controversy "have
been for sale in the market by the complainant or its

licensees without any mark or notice that they are manu-
factured under any patent. This is so to my personal
knowledge."

I do not understand that this proposition is denied.
The complainant's manager, Mr. Hughes, testifies that
there was no arrangement between the complainant and
Kaelber whereby the latter should procure articles from
the former to be used at the Buffalo hospital. This is

very far from a denial that the particular articles in dis-
pute could be purchased in the open market, and espe-
cially so in view of Mr. Hughes' further testimony that
the complainant sells the Stieringer safety catches in
the general market "subject to existing contracts." He
is asked: "Is it possible that, if the patent had been
installed, any articles which might come within the de-
scription of patent 281,576 are those manufactured by
the General Electric company ?" Answer: "lam not
prepared to say that it is impossible." There is no evi-
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dence that a contract was made or that any plant was
installed at the Bufialo hospital. In fact the entire

case against the defendant rests upon the aforesaid

statement of Mr. Hughes that the contract "was
awarded to the Western Electric company, through its

agent, Mr. Kaelber." Omit the last five words and
there is absolutely nothing connecting Kaelber with the

transaction. If this laose statement is sufficient to estab-

lish agency at all, what was the character of the agency-?

Was ne a general agent or was he a special agent

only to represent the Western company before the

hospital board ? For aught that appears he may have
represented the Western company as Mr. Crowell

represented the complainant, or he may have been

simply an attorney- at-law to hand in the com-
pany's bid and receive the award in case the bid was
accepted. It is manifest that there can be no well

grounded apprehension of infringement from such an
agent. A gina Imict action will not lie unless there is

something to fear.

There is not a particle of evidence to show that Kael-

ber ever infringed or threatened or agreed to infringe,

or assisted anyone else to infringe, or that he was in a

proof that a contract was awarded the company which
if carried out pursuant to the specifications may involve
infringement and may not. There is, as before stated, no
proof that a contract was actually entered into or a plant
installed. There is proof that the infringing devices were
sold in the open market by the complainant, or its licen-

sees. Xon constat, the Western company may have
had a quantitj' of these on hand when it made the bid.

Remembering that the burden of proving infringe-

ment is upon the complainant and that even in a quia
tifiict suit there must be "well grounded proof of an ap-
prehended intention to violate the patent right," it is

thought that there is a failure to prove a case against the

defendant.

It would seem that the complainant may have over-

looked the fact that Kaelber is the sole defendant, for in

the brief it is argued that enough has been shown to in-

dicate that there was a fair probability that the safety

catchesof the patent would be installed at Buffalo. The
brief proceeds; "If the defendant did not actually in-

stall such apparatus as is described and illustrated in the

patent in suit, the burden was upon it to have proved it."

There can be no pretense upon this proof that the bur-

being done, and before January ist it is the intention to

have the ironwork completed and to have the trains of

the Metropolitan ready, so as to make use of the loop as

soon as it is completed. Iron has been ordered for a

double-track connection from the present structure

north of Van Buren street, running south on Franklin

to Van Buren and east on Van Buren to Fifth avenue.

This work will be completed at once. The building of

the line west on Van Buren street from Market street to

Halsted and the connection there with the Metropolitan's

main line, officials say, will be dona promptly.

The Metropolitan has shown a considerable increase

in traffic recently and at the same time has reduced its

percentage of operating expenses. The net earnings for

the summer and fall months have been almost double

the earnings of the corresponding months in last year.

Part of this is due to the extension of the lines to Hum-
boldt Park and Douglas Park, but the large percentage

Main Office, Front.

position where he could do, or would be likely to do,

any of these things.

It is impossible to inculpate this defendant except by a

series of guesses which equity will not tolerate. Kaelber
has said nothing and done nothing blaraable. When
the hospital board concluded to accept the Western com-
pany's bid they communicated the fact to him. This
was all. If, upon such proof, a party can be held as a

wrongdoer subject to an injunction and an accounting

and compelled to pay a bill of costs, few will be safe.

In any view, the real defendant is the Western Elec-

tric company. The real injury, if any, has been in-

flicted by it. Viewed in its most favorable light for the

complainant, Kaelber's action placed the Western com-
pany in a position where it might infringe. The
moment the contract was made, assuming that it com-
pelled infringement, there was reason to fear that com-
pany but not the defendant. He has made no threat.

An injunction against him would not have stopped the

work. To make him pay for profits which he has never
received would be an injustice.

But in order to test the question still further, let it be
assumed that the Western Electric company, and not

Kaelber, is the defendant. How then does the case

stand^ There is an allegation of infringement on infor-

mation and belief and a positive denial under oath.

There is no proof of actual infringemen'^ There is

Office, First Floor.
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den was upon Kaelber to prove this, for the reason that

the hypothesis upon which the proposition is founded
fails wholly as to him.
The Western Electric company is not a party. It

evidently declined the invitation of the bill to "submit
itself to come within the jurisdiction of this court."

As to the only defendant who is before the court the

complainant's difficulty is not with the law, but with the

facts. The rule of law is plain and simple, but the proof
does not bring the defendant within the rule. Too much
is left to uncertainty and speculation. Should the court
decree for the complainant it could never rid itself of

the painful doubt that it may have done an injustice to

an absolutely blameless man.
The bill is dismissed.

Down-town Extension of the Metropoli-
tan "L" Road, Chicago.

The Metropolitan elevated railroad of Chicago has

begun the work of preparation for its connection with

the loop. It has bought the right from the owner of the

property on the west side of Franklin street, adjoining its

structure on the south, to take away the corner of the

building, so as to give an easier curve. This work is now

Counting Room.

of it is due to the natural increase in the traffic. Officials

of the company say the road is now practically earning

interest on the Sio,ooo,ooo of bonds outstanding. The
operation of the loop will enable the Metropolitan to

land passengers in the heart of the business district.

This must have a considerable effect upon the traffic of

the road.

The increase in traffic which may be expected from

the operation of the loop is shown in the case of the

Lake Street elevated railroad, which is said to show aa
average increase of S150 a day in earnings as a result of

its running trains south to Adams street. This means
an increase of 3,000 passengers a day, and it is easy to

believe the increase from theoperation of the entire loop

would be very much greater. The increase in operating

expenses is small except for the amount to be paid the

loop company for the use of its structure. Only two

additional trains are required by the Lake Street ele-

vated road to give the same train service to Wabash
avenue and to Adams street that was formerly required

to operate only to State street.
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The Western -ELECTRICIAN'S first special electric light

convention number 'dated May 9th j contained 7,676 squ'jre .nches

of advertising. For the same week the "Electrical World" con-

tained 7,326, the "Electrical Engineer" 3,687 and the "Electrical

Review" 3.375 square inches of advertising.

The Western Electrician's advertising, therefore, ex-

ceeded that of the "Electrical World" by 250 inches, that of the

"Engineer" by 3,889 inches and that of the "Review" by

4,201 inches. II exceeded the combined advertising of the

"Review" and "Engineer" by 5 ( 4 inches.

Where a corporation has availed itself of the permis-

sion of the municipal authorities to occupy a portion of

the streets or highway with an electric lighting plant,

upon its express undertaking to furnish the municipality

with light, the Appellate Division of the Supreme Court

of New York holds that poles, wires and lamps which

are no longer used constitute unlawful obstructions,

which it is the duty of the corporation to remove. The

point was raised in the case of the Village of Hempstead

against tne ball Electric Light company, which was

decided October 6th,

Readers of this journal will recall the article and pic-

ture published on August 1st upon the "Unique Out-

door Burglar Alarm" which was devised for a Madison

street firm of jewelers. An "ariist" of the New York

lVorl</ has since succeeded in distorting this picture into

a thrilling dime novel illustration which has been pre-

sented in the Sunday JJ'orid of November Sth for the

delectation of the readers of that publication, with the

announcement that the Western Electrici.a,n recom-

mended the plan for general adoption. We presume
this is the method of acknowledgment in vogue in the

JJ'orld office. We do do not approve it. It is a mis-

representation of facts to say that this journal has "rec-

ommended the plan for general adoption." Nor do we
feel gratified to see the name of this journal mentioned

in connection with such a sensational picture, as it is

wholly unwarranted.

Power has been transmitted from the great electrical

generating plant at Niagara Falls to Buffalo and utilized

in the latter city, thus realizing the dreams and hopes of

the inventors and engineers who have been engaged for

years in the solution of this problem. The successful

operation of the enterprise means much to Niagara

Falls, the city of Buffalo and the section between these

points. There can be no doubt that the people of West-

ern New York fully appreciate the influence which this

uadertaking will have on the commercial position of

Buffalo. On the night of the trial of the lines between

Niagara Falls and Buffalo, many prominent citizens of

both cities were present to witness the test. It was an

occasion of much rejoicing, and the successful transmis-

sion of current from Niagara to Buffalo was celebrated

in befitting manner. It is proposed to make careful

tests of the line and the current transmitted to deter-

mine the actual loss. This data will have special in-

terest for the electrical fraternity, in view of the contro-

versy on the subject in which many engineers partici-

pated at the beginning of the work.

Whatever decision may be reached in the matter of

utilizing the telephone in time of war for the purpose of

establishing communication between headquarters and

detachments at distant points, it has been proved that it

is of great value in controlling the movements of large

bodies of men. General Horace Porter made a practical

demonstration of this point in New York during the

great sound money business men's parade with which

the campaign was closed. The grand marshal was in

communication with every division of the parade at the

stand at Fortieth street. There was a telephone station

every two or three blocks, and the general received re-

ports all along the line from his aids. If he desired one

division to close up he gave the word. "I was able to

control the line," he said, "as though it were a big

accordion." The was one of the largest bodies of men
that ever participated in a public demonstration, and the

value of this experience, taking everything into con-

sideration, cannot be too highly estimated. The subject

should i"eceive further consideration.

Those who regard street railway corporations as any-

thing but public benefactors may have their views some-

what modified by reading Mr. Kelly's paper before the

American Street Railway association on the "Selection

and Management of Employes" and the subsequent dis-

cussion. The efforts which the best organized corpora-

tions may make to give the public satisfactory service

may at times be thwarted by ignorant and impudent

men to whom certain duties and responsibilities must be

entrusted. Every street railway company is, however,

from selfish motives alone, impelled to constantly im-

prove its service to meet the growing requirements of

patrons, and although the fact is not generally recog-

nized, these corporations strive to retain in their service

every man who shows an aptitude for the business and

an inclination to perform his duty. Liberal induce-

ments are offered by many companies with the hope of

promoting a generous spirit of rivalry among the men to

secure a clean record. Other improvements have been

made that affect the material and mental condition of

employes. Reading rooms and other advantages are

provided, and a spirit of thrift and economy among the

men is encouraged. It will repay those who are not

directly interested in street railway development and

management to read this important contribution and

thus gain some idea of the improvement in the condition

of these employes that has been quietly taking place.

Thk story goes that the most expensive composition

on record is that of Judge Paxton for the Reading com-

pany, now so familiar everywhere, and comprised in

these words; "Railroad Crossing—Stop. Look and

Listen." For this he is said to have received S4, 780, or

a trifle over $796.66 a word. How much of the duty im-

plied in these few. but very comprehensive, words ap-

plies to a person about to cross an electric street railway

track is just now a question occupying the attention of

the courts. In the case of Young against the Citizens'

Street Railroad company, where it handed down its

opinion October 13th, the Supreme Court of Indiana

says that in all cases ordinary care only for one's own
safety is required to exonerate him from the charge of

contributory negligence; and that it is also true that

what is ordinary care under one condition might amount
to negligence under different circumstances. Ordinary
care is such care as a person of ordinary prudence exer-

cises under the circumstances of the danger to be appre-

hended. The greater the danger, the higher the degree

of care required to constitute ordinary care, the absence

of which is negligence. But it is a question of degree

only. The kind of care is precisely the same. Such
being the general rules of law, the court goes on to de-

clare that merely because steam railroad trains are

heavier and more diflicult to control than an electric

street car on a street railroad is no reason why a person

on a street car line is excused from the duty of stepping

off or away from the track on the approach of the elec-

tric car. And from this view point it finds it quite easy

to adopt the doctrine, already laid down by the Supreme
Court of Michigan, that there is no more reason for ap-

plying the rule that one must look and listen before

crossing the tracks of a steam railway than that one must
look and listen before crossing a street car track upon
which the motive power is electricity, and so the court

holds that he must do this.

Considerable interest was manifested in the argu-

ment before the Supreme Court of the United States last

week on the Berliner patent litigation, although it

was not anticipated that there would be any new devel-

opments. The importance of the case, however, and
the eminence of the legal representatives of the interested

parties to the contest, was a sufficient attraction to com-
mand attention. The history of the litigation and the

position of the government were clearly set forth in Mr.
Aldrich's brief. In that document the ex-solicitor-gen-

eral of the United States says that he was moved to

recommend that an examination be made as to the val-

idity of the Berliner patent because of discoveries made
by him before holding official position and while acting

as attorney for Milo C. Kellogg of Chicago in an action

against the American Bell Telephone company. The
recommendation was referred to the commissioner of

patents, who returned it with an argument to show that

a suit to cancel the patent would be unjustifiable. That
argument was deemed insufficient by President Harrison

and Attorney-general Miller, and after the investigation

suggested by Mr. Aldrich had been made, the suit to can-

cel the patent was begun on November 17, 1891, in the

United States Circuit Court for the District of Massa-
chusetts. Judge Carpenter, on January 3, 1S95, found

for the plaintiff, and decreed a cancellation of the patent.

The Bell company took the case to the Court of Appeals

for the first circuit, which on June 14, 1S95. in an opin-

ion read by Judge Putnam for himself and Judges Colt

and Nelson, reversed the Circuit Court, with instructions

to dismiss the bill. From that decree the United States

appealed to the Supreme Court of the United States,

and it was on this appeal that arguments were heard last

week. It is not necessary at this time, to consider the

grounds upon which the government asked the cancella-

tion of the Berliner patent or the defense presented by
the Bell interests, as these matters have already been
thoroughly discussed in this journal. Counsel on both

sides adhered closely to the line of argument followed in

the lower courts, the only marked attempt at departure

from this course being in the effort of representatives of an

independent company to secure consideration of the

propositions that the Beliner transmitter patent was void

because patents covering the same had been issued in

foreign countries to Berliner, Edison and Blake, and had
expired before the issuing of the Berliner patent; that

the novelty in the Berliner patent (if any) was in the me-
chanical adjustment of the electrodes, and not, as held

by counsel for the Bell company, in its mode of opera-

tion and the electrical principles employed. These
points, it was claimed, were not made in the court below,

and counsel for the Bell company replied to the briefs

by a citation of authorities to show that an appellate

court would not enter into a consideration of matters not

presented to the lower courts. An oral argument on
this subject was not permitted. The case is now under
consideration and the decision of the highest tribunal is

anxiously awaited.
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Some Notes on Rontgen Rays.
Bv Elihu Thompson.

Soon after the publication of Professor Rontgen's dis-

covery it was pointed out by several observers that when-

ever Rontgen rays were given out in abundance the glass

of the Crookes tube was strongly fluorescent, and some

went so far as to put forward the view that the rays had

their origin in the fluorescence of the glass. When, how-

ever, it was found that bombarded platinum within the

bulb was a more active source of rays than the bom-

barded walls of a tube and permitted of focusing the rays,

this view had to be abandoned. But even when the tube

is arranged so as to bombard a platinum piece by cathode

rays concentrated thereon by a concave cathode terminal,

the fluorescence of the glass is still produced, but far more

evenly than in the other case, while the fluorescence in a

good tube is confined to those parts of the glass walls only

where exposed to radiation from the bombarded spot on

the platinum. In other words, there is a dividing plane

coincident with the plane of the platinum sheet, and all

the glass of the tube on the side toward the cathode is

rendered fluorescent, while on the other side it is dark.

Not only is this sharp division noticed, but the fluor-

escence is remarkably uniform and equally bright on the

portion of the glass walls which are at equal distances

from the spot on the platinum plate on the active side.

This indicates that the intensity of the radiation causing

fluorescene from the platinum plate is sensibly the same

whether the rays emanate normally or at any angle even

to the direction of almost coincidence with the plane of

the plate.

The use of a fluorescent screen or of photographic

plates shows that the Rontgen ray emanation is sensibly

as intense at all angles from the bombarded spot on a true

plane of platinum, while, of course, the focusing effect is

more sharp when the rays are used that leave the plati-

num at high angles to the normal, or nearly in the plane

of the sheet. This is, of course, due to the fact that,

viewed edgewise, the spot becomes almost a line of a

length equal to the diameter of the spot. This fact may
be taken advantage of when extremely sharp focusing in

any particular direction is required.

The considerations mentioned lead at once to the con-

clusion that the fluorescence of the glass is in reality

caused by and is an index of the intensity and distribu-

tion of the Rontgen ray emanation. There is still left

the question as to whether, when the glass is bombarded

by the cathode rays, such fluorescence as is produced is

a direct result of cathode rays bombardment, or arises

in turn from the Rontgen rays which are the result of

such bombardment. When a spot on the glass wall of a

Crookes tube is bombarded it will be found that sparks,

sometimes one-eighth inch long, can be obtained from the

outer surface of the bombarded spot, and that if a termi-

nal of a small Geissler tube be presented to the spot while

the other terminal touches the hand, the Geissler tube

is feebly lighted. Around the spot is a comparatively

neutral zone and beyond that a feeble effect can be ob-

tained all over the glass wall at a proper distance from

the terminals. Recent observations show a change in

polarity, the spot bombarded being made negative at

each discharge, while the other parts are positive, a neu-

tral zone existing between them.

To test the question, or rather to illustrate the action

of the Rontgen rays in causing fluorescence of the glass,

some of the same glass was finely powdered, mixed with

varnish and made into a screen instead of tungstate or

platino-cyanide. It was found to give a feeble result,

but sufficiently strong to allow the shadows of the bones

in the fingers to be seen. From the fact that the fluor-

escence on the glass of a strongly active tube can be seen

even in a room lighted by daylight, it would seem that

the radiation which reaches the glass screen must have

lost enormously in passing the glass wall of the tube.

This follows from the feeble effect on the powdered glass

screen, for we know that the glass wall is too thin to ab-

sorb the Rontgen radiation to an extent more than a

moderate percentage of the total. May it not be that

the rays which are produced at the bombarded surface

of the platinum are mixed with others of a lower wave

length which, while they can excite fluorescence of the

glass to an equal or even greater degree than can the

, Rontgen rays, are absorbed or stopped by the glass

\vall, owing to its opacity for them? That such rays

can exist and have this property has already been

shown theoretically. Considering Rontgen rays as very

high pitch transverse vibrations (a view which the

writer tentatively adopted from the first), the bombard-

ment possibly gives rise to other rays too low in rate of

vibration to penetrate such materials as could be used to
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form a Crookes tube. This view is favored by the fact

that fluorescence of the glass can often be produced at

lower exhaustions without giving Rontgen rays, and
at highest exhaustions the glass is less fluorescent,

though Rontgen rays are abundantly produced, which

rays, however, possess the property of penetrating bone
as well as flesh, and which will even traverse consider-

able thicknesses of brass and other metals. Prof. S. P.

Thompson was one of the first to point out this differ-

ence in the character of rays produced at the very high-

est exhaustions from those at lower exhaustions.

Considerable testimony has been given of late tending

to show that Rontgen rays have a peculiar effect on the

tissues, removing hair, causing blistering of the skin.

deep-seated pain in the joints, etc. To test this the

writer exposed the little finger of his left hand for half

an hour to the radiation of a strongly excited tube (sin-

gle focus). The back of the finger was placed almost in

contact with the glass and only about one inch and a

quarter from the bombarded platinum within. It was

thought that an effect equal to four or five hours' expo-

sure at ordinary distances might in this way be produced

in half an hour. For several days after the exposure no
noticeable effect was produced and the matter was given

no further thought, but at present writing, 11 days after

the exposure, the skin of the back of the finger is red,

swollen and painful to the touch, and the finger feels

somewhat stiff. It has begun to blister. The effect re-

sembles a strong sunburn. The palmar surface is un-

affected as yet. It was quite a week before any definite

effect was noticed. The unquestionable result produced

leaves room for the hope that Rontgen rays may be

found to have a therapeutic value, though, of course, it

is as yet doubtful if they can be superior to ordinary

violet light except in power of penetrating opaque

bodies.

COMMUNICATION.

The Watson Patents.

To the Editor of the Western Electrician:

We beg to submit a copy of a letter which will prove
of interest to telephone users, recently received from .

Barton & Brown, attorneys for the Western Electric
company, containing information that the suit brought
against us by them, in the interests of their patron, the
Western Electric company, for infringement of patent
No. 270.522 issued to Thomas A. Watson, will be dis-

missed owing to the fact that said patent has expired in

the United States.

Discovery as to the status of said patent is the result

of an exhaustive examination of patents taken out in for-

eign countries which our patent attorneys have made,
with a view to a complete understanding of the patent sit-

uation as affecting apparatus which we are placing on the
market. And we desire to congratulate the Bell opposi-
tion companies in securing undisputed right to employ
the device claimed in patent in question.

In evidence of the acquisition of such right, we desire

to submit copy of following communication:

Chicago, III,, Novembers, 1S96.

Messrs. Morris &^ Morris, Madison, Wis,:

Gentlemen: Referring to the suit of the Western Electric
company vs. the Standard Telephone & Electric company on
patent 270,522, and the plea setting up Canadian patent for the
same invention, of July 30, iSSo, we have to say that your plea was
the first notice or information of any kind leading us to even sus-
pect that there was a foreign patent which limited the terms of
the United States patent. It was only yesterday that we saw a
copy of the Canadian patent. It is, of course, a bar to the suit.

and we shall accordingly direct that the suit be dismissed at com-
plainant's cost. Yours very truly,

B.ARTON & Brown,

Stand.ard Telephone & Electric Co.

Per H. C. Dodge General Superintendent.

Madison. Wis.. November 13, 1896.

Two more suits have been ordered discontinued by

Barton & Brown on behalf of the Western Electric com-

pany. One of these was against the Standard Tele-

phone & Electric company of Madison and was based

upon patent No. 256,258, granted to Thomas A. Watson

for a telephone exchange system in which the principal

feature is "a keyboard having circuit keys for connect-

ing electrical conductors in circuit with each other

through their bridges or back contacts, and ground keys

connected with the anvils of the circuit keys for ground-

ing the same.'" It was pleaded that this patent was ren-

dered void by an Italian patent granted to Watson on

September 30, 1S80. The attorneys for the Western

Electric company secured a copy of the latter patent, and

upon examination found that it not only covered patent

No. 256,258 but also patent No. 280,266, known as Wat-

son's cord and weight patent. There are two claims in

the last named patent, as follows:

I. The combination, with flexible cords provided with
switch plugs or connectors at their ends, of means, as

^55

indicated, for automatically taking up the slack in said
cords.

2. The combination, with a series of switch plugs
and flexible conducting cords, of movable weights su s
pended in the bights of said cords.

The second suit was based upon this patent and was
against the Citizens' Telephone company of Grand
Rapids. Mich. The solicitors for the Western Electric

company, upon learning the contents of the Italian

patent, at once ordered the suit against the Grand
Rapids company dismissed.

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Elec-

trician.]

The Northwestern Telephone Exchange company will

soon have connection completed between the Twin Cities

and Albert Lea. Minn. This company will soon build

a new circuit between Winona and St. Paul. There is

already one circuit, but it is insuEBcient for the needs.

The Wisconsin Telephone company will rebuild the

Menominee, Mich., exchange.

The Northwestern Telephone Exchange company has
completed connection between Sioux Falls, S. D., and
Canton, Worthing, Lennox, Parker, Hartford, Humboldt.
Montrose and Salem.

The Mason City, Iowa, City Council has granted a

franchise to the Northwestern Telephone Construction

company.

The telephone has scored twice in the Northwest re-

cently. The prompt capture of the robbers of the bank
of Sherburn, Minn., was due to the description of the

robbers being circulated in all directions by telephone.

Clarence Reed and Jessie Eckert. living near Sioux City,

Iowa, attempted to elope while the father of the girl

was in Sioux City. Word was sent Mr. Eckert by tele-

phone and he had instructions sent by 'phone in all

directions to intercept the young couple. They had se-

cured a license at Onawa. when the message was re-

ceived, but the wedding has been postponed indefin-

itely.

The Mutual-Telephone company of Des Moines, Iowa,

is arranging to construct subways and will have con-
struction begun on its exchange in the early spring.

The Martin Telephone exchange, at Kamrar, Iowa,

was burned out in the recent fire in that town

The Northwestern Telephone E.xchange company will

establish a telephone exchange at. Grafton, N. D., so:)n.

Forty subscribers have been secured.

The extensiot] of the Wilmington-Eitzen telephone

line from Spring Grove, Minn., will be begun soon.

The Nebraska Telephone company is extending lines

from Blair, Neb.

The aldermen in Duluth, Minn., propose that the city

shall get something in return for granting a franchise

for a long distance telephone system, which Mr. Cole,

the promoter, thinks is impossible.

The Iowa Telephone company is advertising freely in

that state the failure of the Harrison Telephone com-
pany.

Horseless Carriages in London.
Isaac N. Ford's London cable letter last Sunday con-

tained the following interesting information for those in-

terested in horseless carriages:

Horseless vehicles are in the streets of London to-day
for the first time under the new law as applied by the
Local Goverment Board. The speed is limited to 12
miles an hour, and operators are required to put on
brakes when signaled to do so by drivers of ordinary
vehicles. The regulations are tentative and will prob-
ably be modified at the end of six months, when experi-
ence has shown what safeguards are necessary. A
complete revolution in road traffic is predicted by
imaginative writers for the press, but as nothing of the
kind has happened in Paris, pictures of streets occupied
with electric omnibuses and cabs, petroleum ash-carts
and scavenger traps, coupes and carriages with gas
engines, and "natomotor" hearses with electric accumu-
lators are premature and fanciful.

The most important result of removing restrictions
upon motor cars and light locomotives will be the en-
couragement given to English inventors to work out
this important problem. They have been at a disad-
vantage in competing with their German and French
rivals, but will henceforth have a free field.

Several syndicates, with ample capital, have made ex-
tensive 'purchases of patents and have entered upon the
manufacture of horseless vehicles on a large scale.
Electric omnibuses will be running regularly next week;
electric cabs are ready for use; several local vestries
have ordered horseless carts for experimental use in
public service; insurance schemes for motor vehicles are
already devised, and prospectuses for new companies for
the manufacture and introduction of "autocars" are
freely advertised.

The parade to-day of the motor car club attracted
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throngs of spectators at White Hall. Westminster bridge,

and all along the the old coaching road to Reigate and

Brighton. The fog at the start was dense, but the

weather cleared when the motormen reached Brixton.

More than 50 vehicles were in line, with President

Lawson in the pilot car. It was a varied assortment of

bicycles, tricycles, phaetons, landaus, dogcarts,

wagonettes, omnibuses, vans, cabs, and bath chairs, op-

erated by oil tanks, gas engines, steam boilers and elec-

tric motors. Two French cars, which won the highest

prizes in a recent competition, were among the first to

enter Reigate. and a dozen more straggled in during the

next half hour. After luncheon the journey to Brighton

was continued, but many vehicles dropped out of the

parade.
Spectators, shivering in the fog, cheered when the

horseless carriages trundled by, and there was a great

flourish of trumpets. It was an ingenious and success-

ful attempt to advertise an industry in which over S13,-

000,000 has already been invested in England.

Schwarz Knife Switch.

In the accompanying cut is illustrated one of the

well-known knife switches manufactured by B.

Schwarz, 1907 North Sixth street, Philadelphia. While

this switch does not vary in design from the standard

type of knife switches, the material and workmanship

are such as guarantee a superior article. Many of these

switches are used in Philadelphia and elsewhere, and

are said to give entire satisfaclion. The manufacturer

guarantees them to every user. In addition to the

specialty illustrated, Mr. Schwarz manufactures high-

SCHWARZ KNIFE SWITCH.

grade switchboards, tablet boards and cut-outs, and

those in need of accessories of this kind will do well to

investigate Mr. Schwarz's goods.

Globe Electric Heater.

One of the most serious problems which electric

railway companies have to meet at this time of year is the

means whereby they can properly heat their cars. The
items of cost and cleanliness are the arguments which

prevail to-day in favor of the electric heater, and es-

pecially those manufactured by the Globe Electric

Heating company of i.f7 North Twelfth street, Phila-

delphia. The electric car heater manufactured by this

company is illustrated in Fig. i, which shows the heater

closed.

As the results of a six months' test the company gives

the following data regarding the work of its car heaters:

One car equipment of six heaters on a 5oo-volt current,

consuming 2.6 amperes, gives a temperature of 180 de-

grees at the grated opening and a temperature of 300 de-

an ordinary lamp socket; they can thus be removed and

renewed like an ordinary incandescent lamp. This sys-

tem is also used in the car heater. The artistic iron-

work of this heater can be made to harmonize with any

particular design of fixture or architecture of a dwelling

or building. Each heating coil consumes 2.S amperes

on no volts, and banks of any desired size can be made

up.

Arc Lamp Mechanism.
A new lamp mechanism, illustrated herewith, is that

of the Ajax enclosed arc lamp, for which many distinct-

ARC LAMP MECHANISM.

ive features of -merit are claimed which especially

adapt it for lamps of the long -burning type. Such lamps

must not only be simple, as regards the number of parts

used in their makeup, but the few parts used must be

of such a nature as to require the least possible care in

operation, else one prominent feature of this type of

lamp is forfeited, and frequent inspection will largely

take the place of short-interval trimming, both in annoy-

ance and on the debit side of the ledger.

A rack feed was selected for the Ajax lamp because of

the advantages possessed by this construction for lamps

which are inspected and cleaned only at long and ir-

regular intervals, which custom usually prevails where

long-burning lamps are used The rack feed, of itself,

is a simple and positive mechau'sm, but the train of

gears with which so many lamps have been burdened

heretofore has been the source of much annoyance

which is in no way chargeable to the r-r^

rack and pinion. There is no gear-

ing used in the Ajax lamp except the

one pinion which engages loosely

the rack rod, and supports the latter

at a position determined by the

strength of the series solenoid.

By reference to the cut it will be

seen that there can be no slippage of

the carbon rod and, consequently, no

important item, for, as cited before, a lamp which is

trimmed only at intervals of weeks should be designed

to feed evenly throughout its entire run of 150 hours,

whether the carbon rod be polished frequently or only

kept approximately clean.

It is claimed that the simple and easy working me-
chanism of the Ajax lamp will appeal to that large class

of producers of artificial light who look for efiicient

service from lamps which require only ordinary care.

The escapement pawl is case-hardened; all steel parts

are nickel-plated, and there is an entire absence of

springs and dash-pots. These are among the features

which commend the Ajax lamp for durability and re-

liability Pomeroy, Wollmann & Co. of 43 Cortlandt

street, New York, are manufacturers of this already

popular lamp.

American Electric Meter.
The type shown of the American electric meter, repre-

sented in the cut with the case open, was adopted after

the completion of over 200 experimental meters which

assumed all shapes and proportions. Everything which

was not thoroughly protected, and of a nature requiring

the attendance of an expert, was thrown aside, and this

type of meter is adapted to the rough usage of wagons

and freight cars without losing its calibrations.

A department under the direct supervision of President

W. D. Marks of the American Electric Meter company,

Betts building, Philadelphia, has been established, and
will be continued for no other purpose than designing

and practically testing meters of all capacities and for

every variety of current.

The meter consists for the three-wire system of two

solenoids and cores placed above a self-starting pendu-

lum actuated by the electric current. The pendulum,

by means of a cam, raises a pawl on a ratchet wheel to

a uniform height each stroke. The solenoids, by means
of their cores, shift the angular position of a pendant

arch attached to their axis so as to permit this pawl to

drop along the ratchet wheel a number of teeth pro-

portional to the current passing through the meter.

Thus at each stroke of the pendulum the load in amperes
passing to the consumer is. by means of the ratchet

wheel and the dial register, measured and added up in

ampere-hours. A pointer and scale show through the

glass the amperes passing. The interior mechanism is

supported by a brass frame, and the case is cast-iron,

thus acting as a magnetic shield and preventing tamper-

ing with the meter by means of magnets on the outside.

As to the accuracy of the meter, a series of observa-

tions taken at random from a large number of experi-

ments, covering more than a year's work, showed the

grees in the heater proper. One car equipment of five

heaters on a 500-volt current, consuming 3.0 amperes.

gives a temperature of 200 degrees at grated opening

and 340 degrees in heater proper. One car equipment

of 10 heaters on a 500-volt current, consuming 4.0 am-

peres, gives a temperature at grated opening of iGo de-

grees and a temperature of 290 degrees in heater proper.

The Globe; heaters have their coils imbedded in non-

combustible cylinders, in such a manner that all

crystallization and oxidization of the wire of the coil is

prevented,

Another novelty manufactured by the same firm is the

portable electric heater, I'ig. 2, This heater has five

heating coils, which are screwed into place by means of

FIGS. I AND 2. GLOBE ELECTRIC HEATER.

feeding of the upper carbon until the vertical or vibrat-

ing pin is allowed to fall below the horizontal adjustable

pin by the consumption of the carbons and the conse-

quent lowering of the cores of the solenoids. This
positive-feed. feature well qualifies the lamp for locations

where there is considerable vibration; such as in mills,

where looms or heavy machinery cause a continual

jarring, on steamboats and other unstable localities,

The absence of frictional clutches and other tight-

fitting parts eliminates the possibility of the carbons

sticking, the feed being accomplished by inappreciable

increments through the medium of gravity and a

weighted escapement pawl which vibrates very slowly.

The free working of the feeding mechanism is a very

variations in the solenoids of the manufacturer's model
to involve no greater average error than 0,05 ampere in

excess in a 22 light, three-wire, 10 ampere meter. The
error in the solenoids is corrected by allowances in the

curvature of the pendant arch controlling the number of

teeth picked up by the pawl on the ratchet wheel.

The meter requires, to operate its pendulum, about
four-tenths of a watt for a 22 light meter; 1,865 of these

meters can be operated by one horse power. Large
sizes can be operated for a trifle more power. There is

no increase of power required in proportion to the size

of the meter, because there is no brake and no increase
of speed with larger loads.

In erecting the meter the only adjustment necessary
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is to see that the plumb-bob hangs vertically. The me-

ter is sent out calibrated. As all heavy bearings are

roller bearings, there is no need of lubrication anywhere

about the meter, so that an annual inspection is all that

is necessary.

The Selection and Management of Em-
ployes.^

By W. F. Kelly.

Part I.

An intelligent consideration of man as an operative

presupposes a knowledge of the conditions and environ-
ments under which he exists. What these conditions

are, or seem to be, depends largely on the Doint of view.

The public view it from one point, the employes from
another, the manager from a third, and the stockholders
or owners from a fourth. From these various points of

view arise the complex relations of the street railway to

the general public and to its employes. The manager
is doubtless familiar with the view of the stockholders,

whom he directly represents, but he is too frequently
unfamiliar with the view of the general public, whose
patronage he seeks, or with that of the employes, whose
services he receives.

To the public mind a street railway is the visible,

tangible property with which they are in daily contact;

and the intangible, shadowy something they call the

management.
The physical character of the property they judge of

by observation. The management they judge by the

character of the employes with whom they are in daily

contact. In a large system perhaps not one in 20,000
has ever seen the president. The mild-mannered,
long-suffering manager, known and beloved by his

friends and neighbors for his many kindly virtues,

is too frequently in the public mind the embodi-
ment of all that is selfish, cold-blooded and rapa-

cious. If the common talk of the everyday world
is to be believed, he delights in irritating and
insulting the public, in oppressing and abusing
his employes, and is always endeavoring to rob
the people and the city of their rights.

How does such an impression become current?
Perhaps through the publication of his official

acts and partly through the men employed on the

cars; not that they willfully malign the manage-
ment, or openly condemn or criticize it, but by
their conduct and bearing toward the traveling

public they unconsciously create this impression.

The president, manager and entire directory

may be the most capable and eminent business

men in the city, the personal character of every

one may be above reproach, and yet collectively

they are powerless before that common, final

tribunal, public opinion. The street is the forum
and the street car the tribunal from which eman-
ates public opinion. The employes reflect the

character of the management, and whether we
wish or not, the public consider the car employes
with whom they are in daily contact as represent-

ing their policy and attitude toward the public.

We touch the pub'.ic and have our measure taken
largely through the men who operate the cars.

The average American enjoys a "kick," and
unfortunately the operation of a street railway

system offers abundant opportunity for the exer-

cise of this glorious privilege. The conductor
or motorman affords the readiest victim, and
the kicker enters up judgment on the manage-
ment according to the manner in which the inno-

cent employe receives and disposes of his kick.

The pernicious idea that anybody can run a
street car has in the past resulted in the employ-
ment of an array of careless, coarse and incom-
petent men, who through their ignorance, carelessness

and incivility, have done more to bring street railways
into public disfavor than all the official acts of the

management and directory.

The manufacturer selects his salesman not on account
of his knowledge of his wares, but more largely on ac-

count of his ability to meet and treat courteously and
kindly present and prospective customers. The mer-
chant insists that his clerks shall be courteous, diplo-

matic and obliging, as well as honest and faithful. We
may not know either the merchant or manufacturer,
but we judge him by his agents and salesmen.

In the commercial world, the merchant, banker and
manufacturer thinks it of enough importance to person-
ally take great care in the selection of his representatives;

the average street railway management is content to

leave this most important matter to an overworked, un-
derpaid subordinate, with but a limited conception of

the essential qualities of a first class employe.
The management has time to discuss a fare register,

a sand-box or a truck, but hasn't an hour to give to the

choosing of his public representatives. The selection of the

human machine, which is far more important and more
difficult to understand and operate, which causes the

most trouble and expense, and which fails most fre-

quently, is too often entrusted to a man already bur-
dened with many details.

The manager thinks it essential to have a competent,
well-paid man to purchase necessary supplies. If cars
motors or power station machinery are to be purchased,
he gives it careful personal attention, and calls to his

aid skilled experts, in order that there be no error in so

important a matter.

But the employment of conductors, motormen, inspec-

I. Read before the American Street Railway association at St.

Louis, October 23, 1896.

tors, foremen, etc., the working force who earn and
waste your money, who make your system popular or
odious with the public, who operate your cars skillfully

and safely or awkwardly and dangerously, who keep your
repair and accident account at a minimum, or make it a
heavy burden, who collect and account for all of your
earnings, or filch a portion for their personal use—-this

large body of men, the very life blood of your system, you
leave to the selection and care of someone whom you
wouldn't trust to buy a street car or select an office boy.
The purchase of supplies, equipment or station ma-

chinery is an all-important matter and should be care-
fully considered, but the selection of 50 or 100 men of

the wrong kind is far more important and more expen-
sive than a dozen blunders in the purchasing depart-
ment.
Every employe of a street railway should be con-

sidered as an agent with possibilities of harm to his em-
ployer. It is not enough that he be intelligent, sober
and industrious. He should be of good judgment and
sound thinking, and neither communicative, socialistic

nor anarchistic in his views; not discontented and at cross
purposes with the whole social order, but of cheerful
disposition and content to make the best of life as he
finds it.

The physical and intellectual qualities of the appli-

cant should both receive careful consideration. Well-
bred, sound, vigorous men, with a fair common-school
education, can be readily secured, and the wide-awake
management should be satisfied with nothing less. In
order to exclude many undesirable applicants, a high
standard of physical qualifications should be established
and adhered to rigidly. Certain previous occupations
are considered as disqualifying. Policemen, firemen,

steam railroad employes, political appointees, are as a

AMERICAN ELECTRIC METER.

class undesirable. There maybe individual exceptions,

but they are rare.

Friends or relatives of the directory or other company
officials, relatives or political friends of city officials,

brothers or near relatives of present employes, are most
frequently inefficient and troublesome. They are a
dead weight on the neck of the active manager, and, no
matter how excellent the reason, every dismissal in-

voh*es an explanation, and frequently ill-feeling on the

part of those who have been favored by having their

friends appointed. Fitness should be the sole standard

for securing a position. The manager should have no
favorite or relative on his force, and should be wholly
untrammeled by his directory or superior officers.

Either he is large enough to discharge the duties of his

office without suggestion as to details, or else the property
needs a new manager.

In large systems the duties of general manager are so

numerous that he thinks it impossible to devote his time

to the employment and discharge of conductors and
motormen. Then by all means relieve him of many of

these. Plenty of competent men can be found to pur-

chase materials, "jolly" the council, place insurance, ad-

just damage claims, etc., but few men have the clear

judgment and broad mindedness to select the best class

of men for their service and to deal fairly, firmly and
kindly with their faults and failures.

No class of public service is more exacting than that

of the street-car employe. In no other business does
the public get so much for its money and grumble so

much because they don't get more. In no other business

is the employe so much the personal representative of

his employer as -in this. What do we expect and re-

quire of him? That he always be prompt in report-

ing for duty, always quick and accurate in the various

details of his business; honest, sober, intelligent, trust-

worthy, clean, courteous, smiling, patient, good-natured,
never weary, always ready to help everybody, always
obedient to several dozen or hundred rules; in fact a
model of all the virtues for $2 a day. Desiring all these,
there are some managers who require yet more. I have
in mind one prominent city road, in which nearly all

the employes are of one religious belief and others find
it difficult to secure employment. Another, in which all

employes are opposed to this belief; and yet another in
which they are almost wholly of foreign birth or par-
entage. In the first two cases this condition arises
largely from the personal prejudice of the manager, and
in the other through a mistaken notion of economy. It

is fair to assume that neither of these managers is of that
broad-gauge type which places high character and effi-

cient service above political or religious creed.

Granting that there has been careful and intelligent

selection, it is equally important that there be wise and
considerate management. Rules applicable to individ-
ual conduct are not necessarily applicable to men as a
class. The class is above the individual, and the rule
must be adjusted to meet the average requirements.
Many of the rules in existence to-day are the heritage
of the old days when the street-car employe was "some
thing better than his dog, a little dearer than his horse."
Rules were then made to meet the exigencies of the
case and in accord with the duty and character of the
employe. Frequently the only rule was the whim of

the foreman or "barn boss." In time various miscel-
laneous practices crystallized into custom and finally be-
came a well-settled practice.

The electric motor and the cable ushered in the new
era of city surface transportation. New blood and new
capital entered the field, but many of the old customs and
old employes remained. The change from animal to me-

chanical traction has been swift and startling. In
many places the horse car is but a memory and the

mule driver is an extinct species. Track, cars and
po'wer station are up to date, but the method and
management of the men who operate the cars is

that of the past decade.
It is conceded that a different type of men is

necessary, and on various systems there has been
a noticeable change since the horse car days.
True to natural law, the fittest have survived and
a superior class of men now operate the cars.

There has not been on the part of managers in

all cases so marked an improvement in the
modification and amelioration of various harsh
practices. It is urged that the more intelligent,

superior type of man is deserving of better
treatment than the mule whacker of 10 or 20 years
ago. Frequent and severe punishment for petty

offenses should be abolished and a code of rules

established worthy of the men and the business
they represent. The almost universal practice in

punishing minor offenses is to "lay off" the em-
ploye from one to 10 days, without pay, which
is in effect a fine of from two to 20 dollars. " The"
man is soured, his family suffers from the loss of

earnings, and if the man happens to be a conduc-
tor it is not surprising if he tries to get even by
nipping fares. The practice is still adhered to by
many railway companies, and the offenses- which
the punishment is supposed to correct still con-
tinue. Such a 'practice would not be counten-
anced in a manufactory, a store or in commer-
cial affairs; why should it be on street railways?
If the man is valuable enough to be retained in

service, why should his family suffer the loss of

his wages? If the man were permitted to con-
tinue at his work and one-half the amount he
would lose by laying off were assessed as a cash
fine, the practice would be condemned in un-
measured terms both by the press and an indig-

nant public. If employes are not amenable to

reprimand administered in a proper way, they
have not your welfare at heart and should be dispensed
with altogether. An entry, together with date, should be
kept of all occurrences connected with every employe. It

should show his absence from duty, whether from sick-

ness or other cause, his various little lapses from duty,

disobedience or neglect of orders, etc. This record
should be frequently examined by the manager, and
when it is evident that the man is making no improve-
ment, replace him at once without waiting for "some-
thing to happen."

All foremen and sub-foremen should be impressed
with the idea that all men under their charge should be
treated in a gentlemanly manner and with the utmost
fairness; that there shall be no favoritism in recommend-
ing men for promotion or in shielding them from punish-
ment. Much depends on the integrity and good judg-
ment of the division foremen. It is. therefore, highly
essential that there be no mistake in selecting men for

these positions. If they are not active, loyal and inter-

ested in their work, discipline will be lax and unsatisfac-

tory service the result.

Employes should not be censured for light or trivial

causes or on ex Parle testimony. Reprimand should be
kind but pointed and manly, and never in public or in

the presence of his fellows. Deal fairly and justly with
every man and teach the man to feel that his case will

receive careful, unbiased consideration, and that for sim-
ilar offenses the same and certain punishment will fol-

low in all cases.

J.
K. Fyfer of Columbia, Mo., has been granted a

franchise for an electric light plant at Centralia. Mo.
He will be in the market for machinery about Decem-
ber ist. Specifications can be se^n at the office of A. L..

McRae, consulting electrical engineer, 306 Oriel build-
ing, St. Louis.
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Telephoning to New York.^

A. M. Kildischewsky of Moscow announces that he

has made an important discovery by which the difficul

ties of telephoning over submarine cables have been
eliminated. With touching na'ivcte he adds that he has

tried this submarine innovation on an aerial wire with

successful results. A bicyclist might just as well say

that he intends to reach New York in the wake of an
ocean flyer because he has recently made a successful

trip along the Great North road.

I have met many visionaries of the caliber of this man
of Moscow. One and all threatened to revolutionize

the cable service by their telephonic triumphs. The fa-

mous Cornelius Herz came to our station in Brest some
12 years ago with a magnificent scheme "destined to

work a revolution," and, incidentally, make the fortune

of both company and inventor. Alas! no satisfactory

results were obtained on the short Brest-Penzance cable.

When Cornelius mentioned the long Atlantic cable the

managing director smiled and murmured; "A/on cher,

your are dreaming. Aliofis diner ." And to dinner they

went. The next day Cornelius Herz returned to Paris

with modified ideas concerning cables.

Two years later an Italian inventor experimented on

one of our Atlantic cables and I had the honor to assist

him. He brought a complicated machine which he ex-

hibited and dilated on with all an inventor's enthusiasm.

What did I think of it? With diplomatic caution I said:

"It might work!"
In the wee small hours, when the cable was "clear,"

this affable Italian nobleman and myself took possession

of the "string" and worked at the invention like Trojans.

Sometimes the signals reached the other end, sometimes
they did not. His surprise was as great as his knowl-

edge of cables was small. He swore in Italian, he swore
in French, and once, probably out of compliment to me,

he evolved a vigorous "Goddam." But the machine
did not work, and he finally returned to Rome, announc-
ing further experiments for "next year," I never saw
him again and rather fancy he has gone to that un-

known land where telephones are superfluous luxuries.

My third inventor I met at an Atlantic cable station

in Nova Scotia. He was a smart Yankee with a big

scheme "to supersede the miserable system of cable

signaling invented by Sir William Thomson." A pretty

big contract! He had so pestered the president of the

company that the latter ultimately consented to lend

him one of his cables for his experiments. The letter

written by the president to his station manager was de-

liciously laconic:
—"Dear Mr. X.— I send you a crank.

Fix him as you think best."

Thus instructed the manager awaited the arrival of

the inventor with his revolutionary machinery. He
came. In the course of a preliminary conversation the

manager used such ordinary electrical terms as induc-

tion, earth currents, duplex, retardation, etc. But the

inventor had never heard them before and was obliged

to ask for frequent explanations. As a matter of fact

this crank had never seen a submarine cable, but with

sublime "cheek" he announced that he was prepared to

improve on the marvelous mirror and syphon recorder

invented by Lord Kelvin. Finally after some vague ex-

periments, he returned to New York a sadder if not a
wiser man.

I am really afraid that the coming Russian scientist

has not properly realized the practical technical diffi-

culties that beset this scientific problem. Indeed, it is

more than probable that he has never seen a cable

worked, for he talks of "speaking from the city to New
York," This proves his ignorance of the elementary
fact that a London-New York line is composed of three

distinct sections worked by three separate sets of instru-

ments.
Poor fellow! His journey to London will probably

prove fruitless, although he will certainly be kindly

treated by the cable companies, ever on the alert for

something new and good, and usually doomed to disap-

pointment. But judging from the unreliable data on
which he has based his calculations, I am led to the

sorrowful conclusion that we are not likely to be called

upon to hail any revolution in that branch of science in

which Lord Kelvin has attained such eminence.

CORRESPONDENCE.
New York Notes.

New York, November 14.—The expiration of the

famous contract between the Western Union and Bell

companies has let loose a flood of newspaper speculation

upon a patient public. It seems to be generally believed

that a good understanding exists between the two com-

panies, and that they will not become involved in a con-

flict. The Western Union will continue to provide the

telephone companies subsidiary to the Bell company

with facilities, and in return the Bell company will keep

its .subsidiary companies from infringing on the regular

telegraph business of the Western Union. In relation

to the Postal company's attitude, this interview with

W. H. Baker, the vice-president of the company, is

printed: "The Postal Telegraph company has no in-

tention of going into the telephone business, and the

rumor to that effect is untrue. It is probable that the

two telegraph companies will never invade the telephone

field, if the Bell company keeps out of the telegraph

buBiness. Still, it is, of course, too early to speculate

I, "Cable Export" in London Electrical Review.

upon anything of this character. I do not understand

that the fate of the Bell company depends on the decision

of the court in the Berliner case. Even if the case

should go against the company, it still has the Edison

patents on the transmitter to fall back upon. There is

no war between the telephone and the telegraph com-

panies that I have any knowledge of. I can. however,

positively say that the Postal Telegraph company has

no intention of launching out into the telephone busi-

nesss." While a favorable decision in the Berliner case

may not be absolutely necessary to the Bell company, as

Mr. Baker says, it would nevertheless be of the greatest

advantage to the telephone people, and as telegraph and

telephone interests are constantly becoming more in-

volved, the opinion of the court will be eagerly awaited

by men interested in both.

William B. Parsons, the chief engineer of the Rapid

Transit commission, has presented a report, with plans,

for the proposed rapid transit underground railroad

through Elm street and Fourth avenue to Forty-second

street, with a branch extending on the West Side along

Broadway and the boulevard, and a branch extending

along Fourth avenue on the East Side, to cost not more
than $30,000,000. Mr. Parsons discusses routes in the

Annexed District at considerable length. The time of

trains from the city hall is estimated at 21 minutes to

One-hundred-and-thirty-fifth street on the West Side

and 35 minutes to the Fordham Road on the East Side.

About iS miles of track is contemplated by the report.

The question of motive power has not been settled.

M. S.

Milwaukee, Wis.
Milwaukee, Wis. , November 14.—Seven men have been

arrested for complicity in the shooting of non-union

operators of a street car on the Howell avenue line dur-

ing the strike last spring, and, although every one of the

prisoners pleaded not guilty when the case was called,

the police assert that all of them have confessed their

guilt. They are held for trial, but some of them are

out on bail. According to their story, John Breen, who
had taken a striking motorman's place, and Adolph

Schwarz, who had taking a striking conductor's place,

had aroused the ire of the strikers by being impudent to

them, and the men under arrest decided to go out on

the Howell avenue line and give the non-union men a

thrashing. A gravel pit near the city limits was selected

as a rendezvous for the occasion. The men went out

to it in pairs, placed a tree across the track and waited

-for the car to put in its appearance. It was 8 :30 o'clock

in the evening when the car arrived at the pit, and the

men began pelting it with stones, their object being to

ascertain whether the men on the car were armed or

not. Conductor Schwarz at once opened fire upon them
with his revolver. The men in the pit replied with

volleys from their revolvers and admit that they fired at

least 25 shots. Then they fled and did not know until

after they had reached the city that both the conductor

and the motorman had been wounded in the encounter.

The prisoners are Henry Kuester of Racine, Charles F.

Fleischmann, Richard Wachsmuth, Nels J. Nelson.

Leander Marble of Franksville, Louis Noll and Jacob

Noll. All of them are young men except Marble, who is

40 years old, and all of them were strikers except Louis

Noll. Wachsmuth and Nelson had actually re-entered

the service of the company, and the officers who arrested

them took them off their cars. The police had been at

work upon the case all summer, and the first arrest which

they made was that of Henry Kuester at Racine, an
inkling that he was one of the guilty parties having been

given to the police by a resident of the South Side. Kues-

ter confessed, and the arrests of the other prisoners fol-

lowed as a matter of course. Wachsmuth claims that

he simply threw stones at the car. Fleischmann states

that after the firing he placed an iron rod over the trolley

wires, making a short-circuit. At the time of the shoot-

ing the street railway company offered a reward of $2,000

for the arrest and conviction of the guilty men, and it is

probable that this reward will go into the police relief

fund, the members of the department being prohibited

from accepting rewards. It may be that the South Side

man who gave the police their clue will get a part of the

money.

The street railway company is extending its Vliet

street line to the city limits at Western avenue, a dis-

tance of five blocks, with the intention of extending it

as much farther, to the south entrance of West Park,

as soon as the town of Wauwatosa establishes a grade of

the roadway and grants a franchise to the company.
There is some talk of inducing the St. Paul Railroad

company to lower its tracks at Vliet street and Western

avenue and of raising the grade, of those streets, so as

to avoid dangerous grade crossings.

The tracks on the State street line have been con-

nected between Eighth and Eleventh streets, and the

cars on the State street line, instead of running on

Grand avenue east of Tenth street, run the whole length

of State street, reaching Wisconsin street by way of

Third and West Water streets. Grand avenue business

men think that this diverting of the State street cars has

deprived them of some trade, and they are trying to

have the cars run from State street to Grand avenue

along Third street exclusively, thus restoring their trade,

as well as relieving the congestion at Grand avenue and

West Water street. The business men are willing to

undertake to get permission from the Common Council to

put in the necessary crossing at West Water street and

Grand avenue and to stand the expense of the work.

Another important change has been made in the opera-

tion of the Walnut street-National avenue line. The
Wauwatosa cars, instead of running over the State

street line, run over the Walnut street-National avenue

line, all the cars on which now make the round trip

from the Soldiers' Home via National avenue to the vil-

lage of Wauwatosa via Walnut street. The Fond du

Lac avenue cars now run from the end of that street to

the village of North Greenfield via the Walnut street-

National avenue line.

The street railway company is planning to enlarge its

power house on River street. The site of the old

morgue, next to the power house, will be covered with

a fireproof addition, in which will be placed two bat-

teries of boilers of the most modern kind. The 18 old

boilers will be replaced or rebuilt. An immense steel

smokestack, 150 feet high, will be erected, and it will be

braced by trusses resting upon beams extending down to

stone piers—a sort of Eiffel tower arrangement.

The building of the lake shore electric line from Ra-

cine to South Milwaukee, where it will be connected

with the Milwaukee street railway system, seems to be

progressing at a fair rate, and it is predicted that electric

cars will be running between the two cities early in the

coming year. The line will be a single track, provided

with sidings at frequent intervals so that cars may pass

one another, and for the present the grade of the line

will conform as much as possible to the natural grade.

In time, it is given out, the proprietors hope to convert

the line into an elevated road, and to run cars upon it at

the greatest speed at which cars can be run with electricity.

The Milwaukee street railway people have for some time

had men at work extending their Cudahy line to South

Milwaukee, and the new branch will be operated during

the winter. The extension will cost about $20,000.

From Cudahy it runs on the line of Packard avenue for

a distance of one and one-half miles and thence runs

along the Chicago road to a junction with the Racine

line at the corner of Milwaukee and Eleventh avenues

at South Milwaukee. The people of South Milwaukee
are making an effort to have the two companies, or one

of them, erect a power house in that village. There will

bean interchange of cars and a continuous passage be-

tween Racine and Milwaukee under the new arrange-

ment. At Racine the interurban company will have an

arrangement with the Belle City railroad, of which Jack-

son I. Case is president, similar to that which it has at

South Milwaukee with the Milwaukee company. It is

the intention of the interurban line projector, the Mil-

waukee, Racine & Kenosha Electric Railway company,
eventually to extend its system from Racine to Kenosha.

The company recently filed in the office of the register

of deeds here a mortgage to the Savings & Trust com-
pany of Cleveland, to secure the payment of bonds ag-

gregating $300,000. The bonds are of the denomination

of $1,000 each, are payable at the end of 30 years in

gold coin, with interest at the rate of six per cent, per

annum. The mortgage covers all the franchises and
property held by the company in Milwaukee, Racine and
Kenosha counties. The proceeds of the sale of the bonds
will of course be used to build and equip the new line.

C.

PERSONAL.
Vice-president Allan C. Bakewell of the Interior Con-

duit & Insulation company visited Chicago last week.

J. G. Ruhl, secretary and treasurer of the Mitchell
Tempered Copper company of Corry, Pa., is making
a western trip. He was in Chicago on Monday.

Friends of President George A. McKinlock of the
Central Electric company. Chicago, will be pleased to

know that he is once more at his office. The period of
his absence from business since his recent illness was
sjient almost entirely in the open air, and the change has
worked wonders for him. He is now the picture o
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health. Mr. McKinlock spent a part of his vacation

traveling abroad.

T. E. Crossraan, the official stenographer of the Amer-
ican Street Railway association, who has been in Chi-

cago since the St. Louis convention, will return to his

home in Brooklyn ne>:t week. Mr, Crossraan has been
engaged under the direction of Secretary Penington in

the preparation of the official report of the proceedings

of the last meeting of the association, which, it is ex-

pected, will be ready for distribution on November 25th.

This work promises to be the most comprehensive that

has yet been undertaken by the organization, and will

contain, in addition to the names of members of the as-

sociation, a complete list of the supply men present and
represented at the St. Louis exhibition.

ELECTRIC RAILWAYS.
Writing to the Fire}mi7i's Herald, Frederick J. Nash

says: "I have it from the practical superintendent of

one of our largest trolley lines, and it is the general sense

of trolley men, that where a central copper wire of suf-

ficient size, properly connected by cross wires with the

end of each rail, has not been corroded or pitted no elec-

trolysis occurs. Keep that central and those cross cop-

per wires bright and you have done two things at one
blow, done away with electrolysis, and saved the railroad

enough in return current to pay every year for all it

costs to put down the system above outlined, which pro-

cess will keep the copper wires bright. Electrolysis of

metal pipes adjacent to trolley railroads is one of the

crude happenings to a new business. It ought in the

progress of that business to be cured not palliated."

MISCELLANEOUS.
The official report of the nineteenth convention of the

National Electric Light association has just been
printed. It contains an excellent portrait of ex-President
Wilmerding and a detailed account of the Niagara trans-

mission scheme, with diagrams and half-tone reproduc-
tions of photographs of the apparatus employed.

A dispatch from Calais, France, relates a curious ac-

cident. It is dated November 6th and states that "while
a huge boiler was being drawn through the streets to-

day by 16 horses the upper portion of it came in contact
with overhead electric light wires, breaking them. Some
of the wires caught on the boiler and the framework of

the truck, and in an instant all the horses were knocked
down. Several of them were killed. The men engaged
in transporting the boiler received violent shocks, from
the effects of which some of them are dying. The acci-

dent caused consternation among the onlookers."

TRADE NEWS.
The Clonbrock Steam Boiler company is extremely

busy, and has much work ahead. Prospects for future

business are excellent.

Second-hand engines which are in first-class condition
are always in demand, and especially those of standard
manufacture. Thomas P. Conard, iig South Fourth
street, Philadelphia, has a number of engines which are
in prime condition, which are offered for sale. He is

also in a position to make low prices upon machine
tools, cranes and boilers.

The manufacturers of the celebrated O. K. weather-
proof wire are placing on the market a fine white un-
derwriters' wire and also a combined fire and weather-
proof wire, having an inner fireproof braid covered
with an outer black weatherproof braid. The Electric

Appliance company is prepared to furnish these wires,

and is always glad to furnish samples and submit prices.

President Felix Haac of the American Silk Manufac-
turing company of 30 Chestnut street, Philadelphia, re-

ports a very large business, and has recently increased
his facilities to meet this growth of trade. Undoubtedly
raw sflk wipers for machinery, and especially for elec-

trical purposes, are much superior to cotton waste,
which is being rapidly relegated to the rear since the
Board of Fire Underwriters indorsed the use of silk

wipers.

The Orne Electric Construction company, Owings
building, Chicago, is pushing its novel telephone system
with remarkable success. This company has done a
splendid business in and around Chicago, and its efforts

to install a system that will give entire satisfaction

through a long period of service seem to be well ap-
preciated. The company presents an astonishingly long
list of users among the most prominent business houses
in Chicago.

General Manager I. E. Storey of the Storey Motor &
Tool company, 214-226 Carter street, Philadelphia, Pa.,

reports that his company is now fully located in the new
quarters, and has added very materially to its facilities.

Mr. Storey is considered authority upon the application

of motors to various kinds of machine tools, and has,

therefore, been in receipt of a large number of orders
for numerous special appliances in this line. He has
ample facilities for meeting all such class of work.

James J. Murray & Co. of Philadelphia, Pa., have re-

cently prepared a number of new designs in arc and in-

candescent globes and shades, which are of all shapes,

in opal, clear, roughed and colored. Their line of flint

glass globes and shades is in great demand. This con-
cern is one of the pioneers in the manufacture of shades
for electric light purposes, and the high standard of the

stock which they produce has always been maintained,

and, therefore, the firm has not known, it reports, what
it is to say "Dull times," and is now preparing to in-

crease its capacity.

The many friends of Electrical Engineer C. E.
Woods in and about Chicago and throughout the West
will be interested to know that word has been received
to the effect that he is now connected with the North-
ern Electrical Manufacturing company, Madison, Wis.,
as engineer-in-chief of this enterprise. It was not gen-
erally known that Mr. Woods established his connection
with the Northern company about September ist. Since
that time he has been busily engaged on special work
for this company. Mr. Woods was formerly chief elec-

trician of the National Electric company, also consult-

ing engineer for the Standard Electric company, and was
until his connection with the Northern company secre-

tary of the American Vehicle company, in which ca-

pacity he acted as the company's electrical engineer.

The trade will be interested to know that the Western
Electric company of Chicago has been given the agency
for the products of the Interior Conduit & Insulation

company of New York. All brass armored and iron

armored conduits, elbows, couplings, fittings, etc., will

be carried in stock in Chicago, and unusual facilities

will be given to all jobbers and contractors for obtain-

ing this material at the lowest prices. The Interior

Conduit company has just brought out a special conduit
which is said to be much superior to anything which has
ever before been placed upon the market, and it has not
only increased the excellence of this material, but has
very materially decreased the price. The Western
Electric company is prepared to furnish new prices upon
application. Coupled with this agency the Western
Electric company has also secured the agency for a fine

line of standard, iron armored, slate lined, panel, dis-

tributing, fuse, main and feeder terminals; also branch
junction boxes. These boxes are specially designed, and
each box can be used on either two or three, wire system.

Catalogues and special quotations will be sent on appli-

cation.

BUSINESS.
Berthold & Jennings, dealers in cedar poles and

lumber, announce the removal of their offices to the

sevenrh floor of the Chemical building, Olive street, cor-

ner of Eighth, St. Louis.

The Western Electric company, Chicago, reports a
large demand for the Sunbeam lamps, especially for the

two, four and six candle power lamps. Large orders

have been filled for use in sign and decorative work.

K. McLennan & Co., 1128 Marquette building, Chicago,
sole manufacturers of Gale's commutator compound,
have inaugurated a new feature. They will report in

the columns of the technical press the results of trials

and uses of their compound, and also extend an invita-

tion to all users of generators and motors who are

troubled with sparking and cutting of commutators to

send to them for free sample stick of compound and re-

port the results from their trials, these reports to be
published.

A contract for 25 air compressors and 25 air receivers,

of medium and small sizes, has been closed by the Clay-
ton Air Compressor Works, Havemeyer building. New
York, with one company, delivery of the entire order to

be made within six months from date. The Clayton
company also reports sales of five air compressors of

standard pattern during the first week in November, and
the indications point to a decided revival of trade in air

compressors, many orders having been held in abeyance,
pending the result of the election.

The American Electric Vehicle company, Chicago,

has been one of the first to feel the good effects of a

revival of business. General Manager Corrigan reports

inquiries from all over the world, and also a number of

orders that indicate a most healthy prospect. Among
those interested in horseless carriages, the American
Electric Vehicle company's work has undoubtedly at-

tracted a surprising amount of attention. Letters nave
come from Russia, Buenos Ayres, Honolulu, Marseilles,

Nancy, Milan and the City of Mexico. The electric

break built for Montgomery Ward & Co., Chicago, has
also done an immense amount of good, as this vehicle

has been traveling at a surprising rate throughout the
West.

The Stromberg Carlson Telephone Manufacturing
company of Chicago is receiving a widespread demand
for its plug switch interior telephone system, as well as
the public exchange and various styles of special toll

line apparatus. Among recent orders for interior systems
was one from the Old Dominion Copper Mining &
Smelting company, Globe, Gila county, Arizona, The
system is to bring into direct communication without a
central station switchboard the offices, assaying labora-
tory, warehouse, smelters, etc. The system was fur-
nished with generator call.

The Glens Falls Paper Mills company of Glens Falls,
N. Y., is making extensive improvements in its various
plants, and has placed the order with the Berlin Iron
Bridge company of East Berlin, Conn,, for a new pulp
mill at Cadyville, N, Y., including water tower and
boiler house. It has also placed an order with the Ber-
lin Iron Bridge company for additional buildings for its

Kent's Falls plant, consisting of a pulp mill, boiler
house, barker room and wood room. The contract is a
large one. Orders for machinery for equipping the
various buildings will be placed at once.

The Julius Andrae & Sons company of 225 West
Water street, Milwaukee, is keeping busy, as is shown by
the following note: "We are wiring the eight-story of-

fice building of the Germania Publishing company for

electric lights, installing all of these wires in iron ar-

mored -conduit system, and wiring the whole building
besides for 150 telephones, with switches, time detector,
private telephones and janitor calls. We are also wiring
the new home for feeble-minded at Chippewa Falls,

Wis., for electric lights, the agricultural building at

Madison, the new residence of Geo. C. Mansfield at

Johnson Creek, Wis., the Hotel Beaumont at Green
Bay, Wis., and the residence of S. E. Kaufman, Mar-
quette, Mich., while completing and furnishing the new
fixtures, etc., for the Upper Peninsular Asylum for the
Insane at Newberry, Mich. We have also completed
putting in the electric light plant in a sawmill at DoUar-
ville, Mich., and another one at Cedarburg, Wis."

McKinley's election and the recent victory over the
Bell Telephone company in the matter of the Watson
patent No. 270,522, covering the telephone switch, seem
to have worked like a charm in the matter of increasing
the Western Telephone Construction company's busi-

ness. During the last few weeks the company,^ has
closed the following large contracts: Adrian, Mich.,
150 telephones and 200 drop capacity switchboard;
Tidewater Telephone company, Gloucester Courthouse.
Va., 75 telephones; Charleston, S, C, 500 telephones,

500 capacity switchboard. The company has increased
the Richmond, Va., exchange by 300 additional tele-

phones and a 300 drop switchboard, increasing from
1,200 to 1,500, and will increase further to the extent of

500 additional telephones and switchboards over the 300
as soon as outside construction work will permit. At
Petersburg, Va., the company has increased the ex-

change from 500 to 600 telephones and switchboard ca-

pacity. According to telegraphic advices Norfolk, Va.,

has practically closed a contract with the Western com-
pany to put in one of its new 1,000 drop multiple type
switchboards to replace apparatus of another make.

The Alcatraz electrical compound, manufactured of the

well-known brand of Alcatraz asphalt, is claimed to pos-

sess many points of superiority over any compounds or

mixtures placed upon the market for similar purposes.

These advantages are set forth as follows: "Alcatraz
electrical compound will not scale, crack, or burn, pre-

sents a smooth surface, adheres tenaciously and pene-
trates thoroughly. This compound is not affected by
climatic or thermal changes, is proof against the action

of the elements, acids, alkalies, earth and sewer gases.

It possesses great strength and elasticity, and is peculiarly

adapted for the following purposes, where it has been
used with the most gratifying success: Electrical and
wire insulation, insulating connections, dynamo and mo-
tor bases, battery and accumulator shelving, converter

boxes, circuit and switchboards, and wherever a perfect

insulating material is necessary. It has no equal as a

covering for coating lead-covered and other cables for

underground use, resisting, as it does, the action of gases

and fumes, water-proofing cut-out boxes, for painting

wires when subjected to acid or alkaline fumes, and
when laid under cement, etc.; covering of gas and water

pipe to make them non-conducting of electric currents.

Alcatraz electrical compound is absolutely unequaled as

a covering for poles, frames, brackets, cross-arms,

benches, floors, etc., where acids are used. It is an
ideal insulating compound, and has given universal sat-

isfaction under the most adverse conditions." The sale

of this compound will be handled by C. P. Williams as

sole agent in the United States, with headquarters at 39-

41 Cortlandt street, New York, who will locate agents in

the leading cities.

ILLUSTRATED ELECTRICAL PATENT RECORD.
570,906. Electric Burglar Alarm. Clyde Coleman,

Chicago, 111. Application filed December 21, 1895.

The combination is claimed with a structure to be
guarded, and an alarm station, of a closed main circuit in-

cluding closed contacts arranged at the guarded structure,
an open main circuit including open contacts arranged at
the guarded structure, a resistance arranged in one of the
circuits, a meter electrically connected witb both of the
circuits, and a local alarm circuit adapted to be closed by

Issued November 10, i8g6.

the meter upon a variation of the condition in either of the
main circuits.

570,911. Electrical Self-playing Piano. George H.
Davis, New York, N. Y. Application filed Sep-
tember 14, 1895.

A music sheet holder is retained in operative position by
means of suitable latches, a rotary contact roller is jour-
naled upon the music sheet holder, and an electro-magnet

is arranged to operate the latches to release them from
their engagement with the music sheet holder, making the
latter free to move automatically out of operative position.

570,914. Dynamo-electric Machine. George E, Dor-
man, Chicago, 111. Application filed February 4,

An armature comprising a wheel having a rim and a
central hub joined together by spokes or a solid flange, the
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rim overhanging the hub and being provided with slots

which extend from the edges to the spokes or flange, a

series of projecting parts or arms of laminated iron fastened
to the ritr and separated by spaces or slots which register

with the slots in the rim, the projecting arms each com-
posed of a series of insulated plates of iron or lamination.

570,945. Electric Locomotive. James F. McLaughlin,
Philadelphia, Pa. Application filed June 24, 1891.

An electric motor is utilized, comprising a field magnet
shell with inwardly projecting pole-pieces and outwardly
opening recesses for receiving the field energizing coils, an
armature and commutator inclosed within the field magnet
shell, and a clutch for coupling the armature to the work.
also inclosed within the field magnet shell.

570.955- Automatic Safety Circuit Closer. Walter L.

Pratt and Frederick E. Ripley, Adams, N. Y. Ap-
plication filed January 20, 1896.

This is an automatic cut-out, comprising a hinged arm
carrying the loop connections, the arm being held normally
in circuit by a fuse wire, an electro-magnet and an arma-
ture for fusing the wire when the circuit upon the loop is

broken.

570,967. Electric Annunciator. Jacob Stamm, Stutt-

gart, Germany. Application filed July 10, 1895.

An electric annunciator is composed of central station,

push-buttons, wire connections, a series of electro-magnets
and electro-magnetic circuit-closers adapted to switch the

electro-magnets in groups into the circuit.

Ln 11
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571,032. Electric Meter. Charles Wirt, George R.
Green and Herman Burger, Philadelphia, Pa. Ap-
plication filed March 7, 1S96.

The first claim is given; In an electric meter, the com-
bination with a pendulum, an actuating solenoid and an
overbalanced circuit controller forming an oscillating elec-
tric motor, having a uniform rate of oscillation, of a regis-
ter train, a driving device actuated by said motor and
adapted to intermittently drive said register train, a cur-
rent indicaior and a cam whose position is controlled by
said current indicator and varying the extent of movement
of said driving device.

571.036. Electric Meter. Herman Burger and Will-

iam H. McFall, Philadelphia. Pa. Application
filed March 7, 1S96.

There is the combination with a current indicator of a
cam in the form of an inverted arch adjusted by the indi-
cator, a pawl for actuating a register train having a pro-
jection engaging with the cam to limit the downward
movement of the pawl, a motor, and a cam moved thereby
having an eccentric and a concentric portion, and arranged
to engage with the actuating pawl and impart thereto a for-

ward stroke of gradually decreasing speed of movement.

571.037. Electric Meter. Herman Burger and Will-
iam H. McFall, Philadelphia, Pa. Applicatiou
filed March 7, i8g6.

An oscillating electric m^tor and a register are em-
ployed, together with a device for driving the register,

which operates only on the backward or unatcracted swing
of ths motor,

571,043. Electric Motor. Gsorge R. Green, Philadel-

phia, Pa. Application filed March 7, 1896.

The combination is claimed with an electric motor, of a

circuit controller therefor comprising a contact movable
tlierewith, a second contact movable with the first named
contact and capable of movement independently of the
motor, and an overbalanced device Eor periodically separat-
ing the contacts and maintaining them separated for defi-

nite periods.

571,050, Ditent for Ratchet Whsels. William D.
Marks, Philadelphia. Pa. Application filed August
22, i8g6.

One claim is for the combination with a register or

counter, of a primary driving or ratchet wheel, an actuating
pawl engaging therewith, a motor for driving the actuating
pawl, and a detent for the ratchet wheel consisting of a

spring engaging therewith, and an adjustable weight for

regulating the pressure of the detent.

571,059. Electric Storage Battery. Thomas W. Allan,

London, England. Application filed February 19,

1896. Patented in England November 20, 1895.

An accumjlator plate coTiprising the rectangular frame
having the integral inwardly extending flanges, and a set of
stays upon each face of the franie connecting the edges of

the flanges, the frame having beveled edged perforations
in three of its edges and in the flanges, and having one
edge left open for the removal of the core in casting.

571,092. Trolley for Electric Railways. Peter C. Mac-
evoy. Brooklyn, N. Y. Application filed December
10, 1895.

A [I'ollcy support is one feature, comprising a head
adapted to be connected with a trolley arm, and side plates
which are Hecured thereto, a frame or yoke pivotally con-
nected with the head and provided with a shaft, which pro-
jects through slots formed in the side plates, a trolley

wheel mounted on the shaft, and side or guide arms pivot-

ally connected with the plates, and adapted to be depressed
by the shaft, and means for returning the side or guide
arms into an upwardly directed position when the pressure
on the trolley wheel is removed,

571,097. Automatic Circuit Breaker. William H. Pow-
ell, Hartford, Conn. Application filed June 15,

1896.

Included in this arrangement are a cut-out having sta-

tionary conlactH adapted to be connected with circuit wires,
a rotary Hpindlu, rotary connecting and disconnecting parts
Hupported tjy t)ie Hpiiialc, a spring for rotating the Bpindic

in one direction and a handle for rotating the spindle in

the opposite direction, a latch adapted to engage the
spindle for holding the spindle with the spring under ten-

sion, an electro-magnet with its coils adapted 10 be con-
nected in series with the circuit wires, and an armature
loosely connected by an adjustable connection with the

latch in such manner that the connection can be regulated

so the armature will move independently of the latch tor a

predetermined portion of its travel, and for the prede-
termined remainder of its travel engage with and pull the
free end of the latch-lever toward the magnet, the arma-
ture being normally held down by gravity and adapted to

be drawn upward by the pull of the magnet.

571,099. Electrical Discharge Device. Charles E.

Skinner, Pittsburg, Pa. Application filed May 21,

1S96.

An electrical discharge device comprising two separated
electrodes, a body of conducting material electrically con-
nected with one of the electrodes, and a body of non-con-
ducting material interposed between the electrodes and the
body of conducting material.

571,103. Lightning Arrester. Alexander J. Wurts,
Pittsburg, Pa. Application filed March 11, 1896.

A lightning arrester comprising a non-conducting body
and a pairof separated terminals is provided with arc-sup-
pressing means located in close proximity to one surface of

the body, and means for repelling the air from the surface.

571,107. Electrically Controlled Derails for Railway
Crossings. John P. Coleman, Edgewood Park, Pa.

Application filed June i, i8g6.

Derail switches are arranged in two intersecting tracks
on opposite sides of their intersection; also levers tor

operating the switches, electrically controlled locks for the
levers, make-and-break mechanisms included in the circuit

controlling the locks and located at points outside the de-
rail switches, ap auxiliary lock-controlling circuit, and
make-and-break mechanisms included in the circuits and
located inside the derail switches, the make-and-break
mechanisms in the main and auxiliary circuits being
adapted to be operated by the passage of trains along the
tracks.

571.109. Lightning Arrester. John P. Culgan, Swiss-

vale, Pa. Application filed June i, 1896.

There are two members, each provided with a carbon
contact face or point, one of which is movable, one mem-
ber being adapted to be connected to the ground and the

other to the line wire.

571.110. Apparatus for Recording Output of Ma-
chinery. Peter Dillon, Lawrence, Mass. Appli-

cation filed September 7, 1894.

An apparatus for recording the operations of a web-pro-
ducing machine employs a rotating prime actuator in con-
tact with and rotated by the traveling web, a circuit-chang
ing device actuated by and at the end of a predetermined
number of rotations of the prime actuator, a receiver con-
taining a moving recording sheet, a co-operating recorder
and a receiving magnet therefor electrically connected with
and controlled by the circuit-changing device.

571.119, Electric Switch. William W. Hibbard, Roch-
ester, N. Y. Application filed November 21, 1893.

In combination with an electro-magnet of a side circuit

there are an armature provided with an arm projecting be-

yond the pivot, an arm forming a circuit-closer with which
the armature arm engages and locks, and a swinging stop
so arranged as to fall over and lock the circuit-closer in

place.

571.120. Electric Railway Trolley. Henry D. Hinck-
ley, Hartford, Conn. Application filed August 12,

1895.

One claim is given : In a trolley pole apparatus the com-
bination with a trolley pole of a shiftable actuating device
having a resilient member connected with the trolley pole
and adapted for normally elevating the pole, and also
adapted in one position of said device for holding the pole
in an intermediate, inoperative position, a cam for setting,

and a latch for locking the actuating device in its operative
position when the pole is forcibly lowered below its said
inoperative position, and an adjusting device in connection
with and adapted for regulating the effective tension of the
resilient member relatively to the pole.

NO. 571,099.

571,123. Electric Lamp. Rudolph M. Hunter, Phila-

delphia. Pa. Application filed October 5, 1893.

A reflector having a series of reflecting surfaces is located
to one side of a focusing arc lamp, and means are provided
to move the reflector rapidly, so as to bring the different

surfaces successively into and out of reflecting position.

571,137. Electric Arc Lamp. Harry R. Palmer, Nor-
folk, Va. Application filed March 25, 1896.

There is claimed the combination of the movable carbon
rod of the upper carbon, a contact-piece on the rod formed
with a serrated downward extending edge flange, a contact
frame adjustably secured to the lamp liar and comprising
two bars insulated from the lamp bar to which it is secured,
and having their inner ends arranged in the path of the con-
tact-piece on the carbon rod. and a shunt circuit leading
from the outer end of the contact frame to the main circuit.

571,143. Electrode for Secondary Batteries. Henry
Woodward, Toronto, Canada. Application filed

March 23, 1896.

The invention comprises a perforated leaden tube, a

central ribbon nf lead forming a core, a filling of pellets of

red oxide of lead, and leaden plates dividing the filling of

pellets into a series of layers.

571,162, Telephone Switch. Edward M, Harrison,
Chicago, 111. Application filed November 21, 1894.

This switch comprises terminals of a signal circuit and a
transmitter circuit, a pivoted cut-out lever adapted when in
its raised position to connect the signal circuit with the line
circuit, and when in its lower position to connect the trans-
mitter circuit with the line circuit, a lever pivoted below
the cut-out lever, and having means for holding the trans-
mitter, whereby the lever is normally held down by the
weight of the transmitter, and a hook upon the lever for en-
gaging and holding the cut-out lever when the latter is in
its lower position.

571,181. Field Magnet Pole. James J.
Wood, Fort

Wayne. Ind. Application filed September 8, 1896.

One feature is a field magnet having a cast yoke and lami-
nated poles embedded in it, the poles made of laminae having
sides of unequal length at their embedded ends, and the
lamina; reversed at intervals to form oblique ribs project-
ing to alternately opposite sides, so that oblique spaces are
left between them which are filled with ribs of cast-iron,
serving to strengthen the yoke and increase the area of
surface contact between the wrought and cast-iron.

571,190. Magneto-telephone. Edward M. Harrison
and William S, Harrison. Chicago, 111. Applica-
tion filed November 21, 1894.

A diaphragm of permanent steel magnets of unequal
length is employed, their like poles being separated at
their lower euds by a diamagnetic heel-piece and electro-
magnetic coils on the pole-pieces at the opposite ends.

NO. 571,101

571,248. Electric Light Attachment. Joseph H. Rusby
Nutley, N. J. Application filed April 30, i8g6.

An insulator section is provided with a central opening for
the passage of the electric conductors, and with hook-
shaped contacts to which the conductors are connected;
another insulator section is provided with a central con-
ductor passage and with hook-shaped contacts to hook into
engagement with the hook-shaped contacts of the first in-
sulator section, and springs act upon the hook-shaped con-
tacts of one section to press the same against the hook-
shaped contacts of the other section.

571,257. Electric Heating Apparatus. Arthur E. Ap-
pleyard, Natick, Mass. Application filed January
30, i8g6.

An electric heating apparatus comprising a holder or base
formed as a plug, and provided with means whereby it may
be detachably inserted in an orifice in a casing or support,
two concentric tubes secured to the inner portion of tlie

holder and separated from each other by an annular space,
the outer tube having a diameter less than that of the plug,
an electrical resistance in the space, liquid passages at
both ends of the inner tube to the space outside of the outer
tube, 'and insulated conductors connected with the resist-
ance and extending through the holder, the tubes, resist-
ance and conductors being supported entirely by the
holder, which detachably secures the parts to the casing or
support.

571,270. System of Electrical Distribution. John F.
Kelly and Cummings C. Chesney, Pittsfield, Mass.
Application filed July 30, 1896.

The inventors describe an alternating current generator
having two groups of generating coils, the groups having
their electromotive forces in opposition, the generating coils
consisting of principal generating coils and regulating gen-
erating coils, the regulating generating coils being con-
nected to circuit controllers more than one in number, and
each circuit controller connected to one of as many mains
or feeders, and controlling the relation of the regulating
generating coils to the principal generating coils and the
mains or feeders.

571,288. Electric Gas Lighting Device. Ernest Schmidt,
Berlin, Germany. Application filed August 1,1896.

The device consists of an electro-magnet having an arma-
ture consisting of two independently movable members, a
gas-cock operatively connected to one member and an
igniting device operatively connected to the other member,
and means tor sending current through the electro-magnet
coils and to the spark-producing device,

571,297. Electric Wall Box. William F. Bossert, Utica,

N. Y. Application filed August 3, 1896.

The box has openings adapted to receive electric con-
duits; plug plates are wedged in the openings and coincide
with the exterior and interior surfaces of the walls of the
box.

571.300. System of Electrical Distribution. Cummings
C. Chesney and John F. Kelly, Pittsfield, Mass.
Application filed December 3, 1895.

More than one circuit is employed; also a dynamo hav-
ing principal generating coils and independent auxiliary
generating coils and independent circuit controllers, eacli

consisting of a controlling transformer having its primary
in series with the independent auxiliary generating coils,

and its secondary when in action in series with or opposi-
tion to the principal generating coils and the line.

571.301. Station Indicator. Daniel E. Conner, Cov-
ington, Ky. Application filed June 29, i8g6.

A contact switch and electro-magnets control winding
spools or rollers, upon which a belt is attached having the
names of the stations or streets printed or painted thereon
In regular succession and shown at regular intervals.

571,305. Magneto generator. John C. Francis. New
York, N. Y. Application filed January 2, 1896.

The combination is claimed in an electro-magnetic gen-
erator, of the contacts, the contact lever, and a slack chain
arranged to operate the lever when the chain is tightened.

571.310. Dynamo-electric Machine. Robert Lundell,

Brooklyn, N. Y. Application filed October 7,1895.

The generator has its field cores or poles arranged with
saturated and unsaturated portions.
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The Duplex Car for Seashore Traffic.

The chaDge from closed to open cars and vice versa to

suit the temperature of the season is often a great bur-

den to street railways, necessitating almost douple equip-

ment of rolling stock. This is particularly severe upon

small companies with limited resources. The duplex car

herewith illustrated is designed to meet this difficulty, as

it can. in a moment, be changed from a comfortable

closed car of pleasing appearance to an open car of the

most modern style. The windows are of curved glass

and each section of the side slides up under the roof sim-

ilar to the operation of a roll-top

desk, and at the same time a run-

ning board is dropped down at

the sides, giving- the car the ap-

pearance of those ordinarily used

in the summer season. This car

has been on trial for some weeks

on the lines of the Concord, N.

H.. street railway and has given

abundant satisfaction.

The illustration, on this page

shows the interior of the car when

part of the windows have been

raised. It gives an excellent idea

of the plan of construction, the

shape and appearance of the roof

and the method of securing the

sides when the windows are

drawn. On page 262 is presented

an exterior view of the car with

part of the side removed.

The advantages are very ap-

parent for seaboard cities where

the cool nights and mornings

call for closed cars, while open

ones are desired in the warmer

part of the day in spring and

autumn.

The car at Concord is the only

one which has been built, but a

company has been formed with

ex-Governor H. A. Tuttle of

Pittsfield, N. H., as president,

and there is a possibility that the

Abbott Downing Carriage com-

pany of Concord may build them.

A. H. Robie, Exchange building,

Boston, is one of the promoters

of the enterprise.

that the ordinance did not purport to grant the use of

the streets for public purposes, and that the City Coun-

cil was without power to authorize a continuing use of

the streets for private purposes, the court disposes of

by pointing out that if the ordinance did not disclose

whether the use of the streets was for public or private

purposes, and if the use therein granted might be either

of those purposes, the ordinance being valid in the one

case and invalid in the other, the court would assume

that the council did what it had authority to do, and en-

acted a valid ordinance. It is also held that while the

Iowa Franchise Rights.

A decision has been recorded

by the United States Circuit

Court in Iowa involving questions

which are said to affect numerous

franchises in that state whose

investments reach into millions

of dollars. One of the conclusions

which the court reached was that

prior to the statute of April,

1888. notwithstanding there was no express legisla-

tive authority conferred on incorporated cities in

Iowa to grant franchises to gas and electric light com-

panies, still the general power granted to them to light

their streets authorized cities of the second class to con-

tract with others to furnish such lighting, and that

whatever would prove that such cities had power to

grant gas franchises would prove as well their power to

grant electric light franchises. Then, assuming, but

not deciding, that the City Council had no authority to

grant a "permanent and perpetual" electric light fran-

chise, as it attempted m the ordinance considered, the

court holds that if the section of the ordinance declaring

that the authority therein granted was "permanent and

perpetual" be held void, the remainder of the ordinance

was not thereby made invalid. The further objection
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cases are not uniform, the great weight of authority

seems to sustain the position that the furnishing of

light to citizens generally is a sufficient public use to

sustain the grant of the right to use the streets for oper-

ation of the plant furnishing such light. Finally, the

court determines that in the absence of any reservation

in the ordinance of a right to change or repeal it, and in

the absence of constitutional or statutory provision au-

thorizing it to do so, the City Council cannot do it.

Overhead Trolley for Indiana Avenue,
Chicago.

The Chicago City Railway company has secured con-

sents from property owners controlling a majority of

the frontage in Indiana avenue for the transformation of

the horse car line into an overhead trolley system. The

fight against the invasion of Indiana avenue by the over-

head trolley has been continued for many years. In-

ducements of many kinds have been offered by the com-

pany, including the very finest and most luxuriantly

equipped cars, but the people would have none of them.

The company also offered to pave the street, but this, too,

was rejected. Then, it is claimed, frontage was pur-

chased by the company, but the property owners cir-

culated a counter petition and claimed they had much
more than a majority against the change. By reason of

this condition the question has remained in statu quo
for months. Now, it is claimed,

some of the property owners

gave in and sold their consents to

the company, so that victory is

assured for the corporation.

The railway company has in

contemplation a plan for making

the Indiana avenue line an inde-

pendent trolley road all the way
downtown. At present the In-

diana avenue cars are brought

downtown from Eighteenth street

as trailers to the cable trains.

Since the company has announced

that it would put a trolley in In-

diana avenue south of Eighteenth

street, a number of important

property owners have approached

it with a proposition to have the

trolley extended north to Twelfth

street, and thence on Wabash
avenue to the downtown district,

running under the elevated struc-

ture and making a loop near the

lower end of Wabash avenue.

Mr, Yerkes already has an or-

dinance permitting the stringing

of trolley wires under the elevated

structure, and the City Railway

company could probably arrange

to put its trolley wires under the

ele\'ated structure from Harrison

street north. It was reported that

apian may be adopted whereby

Mr. Yerkes would be permitted

to run some of his trolley cars

over the City Railway tracks in

Wabash avenue in order to make
one side of a trolley loop, com-

ing south as far as Adams street.

If the plan to make the Indiana

avenue line entirely independent

of the cable is carried out, as it

seems likely to be eventually, it

will give the City Railway com-

pany two independent trolley

lines into the heart of the city,

and both lines might be utilized

to bring cross-town trolley cars

downtown, thus relieving the cable

service to that extent. The trend

in street railway affairs seems to be plainly in the direct

tion of substituting the trolley for the cable. This has

been done to a considerable extent on both the North

and West Sides, cars that used to run as trailers to the
cable now being independent electric lines. The City
Railway company is apparently getting in position to

utilize the trolley more largely in the same wa> as a sys-

tem independent of the cable.

Already the effect of these movements is noticeable.
It is said that the stock of the Alley "L" was lower last

week on account of the announcement by the City
Railway company that it would immediately transform
the Indiana avenue line into a trolley system, thus in-

creasing competition for the elevated line. There can
be no doubt of the disastrous effect of the competition of
trolley lines upon the receipts of the Alley "L." since

the Clark street route was transformed into an electric

line and demonstrated that people prefer to patronize
surface roads when good service is given.
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The Selection and Management of Em-
ployes.

Bv W. F. Kelly.

Part II.

Drinking on auty, drunkenness, frequenting saloons or

gambling rooms or association with loose women are all

inimical to good service, and merit dismissal.

Revise your rule book and eliminate all useless and

harsh rules and insist on a strict observance of the re-

mainder. Study it and see if many old customs should

not be abolished and new ones inaugurated. Put your-

self in the employes' place and see how many of them

you think are necessary in order to secure efficient serv-

ice.

A number of large railway companies have in recent

years furnished comfortable and attractive waiting

rooms for their men, with reading room, lavatory, etc.

This is neither charity nor generosity. It is a plain

business proposition that the company will obtain better

and more satisfactory service if the men have cosy and
attractive quarters about the car houses. The manager
too frequently thinks that when he has done all this, his

men have no cause for complaint and that they are un-

grateful and unappreciative. Let him look beneath the

surface and discover the cause of the irritation. He
will probably discover that somebody or something is

not receiving fair play; that there is some discrimina-

tion in promotion, punishment, hours of labor, etc.

The grievance may be only imaginary, but until it is con-

sidered and adjusted it creates grumbling and discontent

as surely as a real one. To obtain the best service there

must be a feeling that the manager has a personal in-

terest in the welfare and success of his men. Prizes for

good conduct and satisfactory service, beneficial organi-

zations, reading and recreation rooms are all hopeful

and in the right direction; but courteous and manly
treatment and a kind word now and then smooth away
the irritations of an exacting service more than all else.

The man must feel that you respect his manhood, integ-

rity and fidelity; that aside from his service as an em-
ploye you have a human interest in his success as a

man. He has a right to feel that years of right living

and faithful service entitle him to your confidence and
that his good character should shield him from evil re-

port.

Improved conditions, shorter hours of labor and better

wages have all contributed to make street railway serv-

ice more desirable and attractive to a high class of

labor. Formerly it was considered that street railway
men were necessarily a shifting, thriftless class, whose
terra oi service was of brief duration. Street railway

managers seemed to think it a part of the daily pro-

gramme to discharge somebody or employ somebody-
anybody. Men looked upon it as a makeshift job—

a

chance to pick up a few dollars while waiting for some-
thing better to turn up. The result was a miscellaneous

aggregation of men with no higher interest in the wel-

fare of their employer beyond receiving their wages.

Happily this condition is fast passing away, and the best

street railway systems to-day are those which have given

most care and attention to the selection and treatment

of their men.
We may never reach that ideal condition where every

man is capable, honest and trustworthy. It is none the

less worth striving for, and the manager who most
nearly approaches it has within his grasp the highest

elements of success. With the whole body of employes
loyal, faithful, intelligent and devoted to their duty,

gross earnings would be increased and operating ex-

penses diminished; personal injury claims reduced to a

minimum, secret service agents no longer neces-

sary, the occupation of the labor agitator gone, the

kicker silenced, and that peace of mind of which the

general manager now only dreams would become a re-

ality.

Discussion.

Mr. Scullin; I would say in connection with that

part of the paper which relates to the furnishing of read-

ing rooraa, lavatories and sort of reception room for

the men, that our road took that step about a year ago
when we were building a new shed. Some of the men
suggested it, and I thought it was a good idea. We
formerly had no waiting room for the men except a little

cubby hole, where the men were crowded in the morn-
ing, and the result was that instead of remaining at the

depwt they would hang around saloons. We put in a

nice waiting room for them, with a library containing a

few standard works, and subscribed for some of the

magazines. We also put in a gymnasium for them, not

an expensive one, but provided with a punching bag,

lifting machines, etc. Now we can always find the

men. When we want an extra man he is on hand, as

there are always a number of them reading or exercis-

ing in the waiting room. We also provided a bath-room,
with a shower bath, and in every shed we are now put-

ting in similar rofjms. It is a splendid move and the

men appreciate it; but, as Mr. Kelly says, it is not an
act of charity—it is a duty we owe to our men. The
street railway men will never regret having taken this

matter up.

I am opfxjsed to the practice of taking a man off and
making him lose a great deal of time. These men are not

millionaires; they are not making a great deal of money,
and usually have families to support, and the chances are

that they can just make both ends meet. If you take a

man off you take part of his livelihood away from him,
and he Is going to get it back if he can. A better practice

is to reprimand a man once or twi;e, and If he does not

take notice of what you say to him, discharge him, but do
not keep his wages away from him. whether he is a con-
ductor or motorman; if you do he will try to make it up.

KoijKRT McCuLLOcii: We have three or fourgadier-

ing places for our men, and we have three rooms at each

place, equipped very nicely for comfort and convenience.

One of them is 80 feet square, heated by steam and

lighted by electricity. The men have built a very nice

stage, and they give remarkably good performances of a

theatrical character from talent among themselves. They
have a piano and a dancing master who comes there, and

they have dancing classes, and bring their wives and

daughters to them, and our hall is much in demand for

the giving of entertainments by church organizations in

the neighborhood We giveit to them free. The hall has

done a great deal of good to keep the men out of the sa-

loons, and to furnish them a place where they may have

any kind of gatherings which they may desire. We ex-

ercise a control over their organization by having some of

our officials members of it, and prohibit any discussions

relating to the affairs of the company or the relations of

the men to the company. They may debate any question

they choose of a general nature. We allow no liquor to be

served there in connection with their entertainments or

with those that are given by others. We have kept the

character of the place respectable and it has been running

now about six years, and it has done a great deal of good.

A great many of our men do not appreciate these things,

but we do not feel that we have wasted any money.
Mr. Mahonev ; I would like to get the views of some

of the gentlemen present as to the custom in charging

employes for trivial accidents, breaking wagons, etc.,

whether they are to blame in the matter or not. I would
like to hear an expression of opinion as to whether it is

good policy to charge the employes for these trivial ac-

cidents. With our company we have not been doing it.

Mr Musser: I wish to ask Mr. McCulloch if his com;
pany passes its employes free to and from their place of

amusement at all times.

Mr. McCulloch: Our employes ride free on their

badges at all times.

Mr. Bendure: I find it a good plan to retain some
of the wages of the employe to cover these minor acci-

dents. Before I did that there was trouble all the time
with the men getting too near buggy wheels. I made it

a rule to retain S15 from each motorman and Sio from
each conductor to cover damages to the property of the

railway or the public, if they were to blame, and dam-
ages to trolleys under overhead switches. I have had
the rule in practice now for 10 months, and I have not

had to deduct a dollar for these damages.; They have
almost entirely ceased. We run six icars, and iu my
brief experience I find it a good thing to do.

Mr. Lang: "We make it a practice to require the men
to meet the expenses of accidents occasioned by their

gross carelessness; if there is any doubt in the matter,

we decide it in favor of the employes. J. think if this

system Is carried out with discrimination the results will

be very good. With respect to the furnishing of

reading rooms and conveniences for the men, we do it as

far as we possibly can. It is our intention to enlarge

upon this plan, and it is very interesting to know from

those who have entered upon that experiment that it is

beneficial to the company and the men alike. I. certainly

think we must get nearer to our men, and while the ex-

perience with these matters is sometimes veiy discourag-

ing, owing to the fact that some men do not appreciate

these things, yet if we can reach 80 per cent, of our men in
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If you charge a man for the breaking of a vehicle, and
you have not money enough retained in the office to

meet these demands, he may be on the eve of quitting

and may do much mischief.

H- H. Littell: I do not think two cities of any size

can be governed alike in these matters in all respects.

The question of making a motorman pay for damages to

vehicles is a very serious one. On our system in Buf-
falo we sometimes make them pay a proportion of the

cost when we are convinced that it was the carelessness

of the motorman that caused the accident; but in a great

many cases if, after investigation, we find he is not to

blame, we pass it over. I think if they are careless and
break a vehicle or injure the car. and you charge them
with it, it is not so liable to occur again; but if a man
continues to have accidents of that nature, it is a good
thing to dispense with his services before something se-

rious happens. When we discharge a motorman for

breaking a wagon or causing an injury to the car, we do
not deduct anything from his pay.

In regard to rooms; 1 think all well regulated street

railway companies should have closets for their motor-

men and conductors—some place where they can hang
up their rubber coats and put their overshoes and heavy
gloves, where they can change their clothing, if they

desire; and these closets or wardrobes should be thor-

oughly ventilated. We have built ours with a wire

screen in front, and then there is an opening between
them, an inch space, ? big slat 3 by 17 inches, and then

leaving an inch space between the different little ward-
robes. It enables the air to circulate, and if anything is

damp or moist it will dry out. I think it is positively

necessary to have a good place where the men can con-

gregate and read, play a game of cards (so long as they

do not play for money), smoke and have chess and check-

ers, and any amusement that will keep them at the

proper reporting place. Wc have nine such places; we
have lavatories at all our buildings and all the necessary

conveniences.

TRAFFIC. PARTt&^V ENCLOSED.

that wa)', we ba've done ourselves goad and also the

men.
Mr. McCuLLOeTi: The question of fining a man or

making him pay -^for a damage is a very serious one.

We have nol done..that. If I think a man ought to pay
for a damage or deserves punishment, I discharge him.
We have in many instances offered a gripman or motor-
man the alternative of paying for a damage or giving up
his place. That would be where a man had several

small accidents; and in some instances they have de-

clined to pay and have given up their places; in others
they have accepted the condition, paid the damage and
retained their places, and we have very seldom had an-
other accident from a man thus treated. We have never
discharged a man and made him pay for a damage too.

H. M. Littell: In the company I am connected
with all reports regarding accidents, dismissals and sus-
pensions are put on the blackboard. When a man has
been reported four or five limes, he is then warned. We
have a book in which we make the entry of the date of
a man's employment, and any record in regard to his

references is kept in another book. Every time a report
comes in against him it is entered in this book; it does
not make any difference what it is. When there are
eight or 10 reports against him the book is then handed
to the superintendent, who calls the man, reprimands
hira, and enters in red ink "Warned," with the date.
Another eight or 10 will come along, and he is warned
again. Probably that man's page will be filled up be-
fore he is warned three or four times, and then he is

discharged. When he is discharged we never re-engage
him.
As -to accident on our cable and electric roads, when

a man has an accident he reports it at the end of the
trip, lie walks into the station and dictates the report
to a stenographer. When he gets back on the next trip

the report is written out and he signs it. He does not
lose any time. This report is thfen sent to our claim de-
partment, and if the claim agent thinks it necessary to
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talk to this man he sends for him he is called to the

office. When he leaves the station the foreman gives

him a card, saying, for instance, "John Smith left the

station at 9:10 a. m." He goes to our claim department,
recites his case, and the claim agent then endorses on
this card, "Retained until 3:10 p. m., or whatever time

he was kept at the office. This goes back to the division

superintendent and he O. K.'s it. If the man has been
five hours away, he is paid for it; if he loses one hour,

he is paid for it; and if he loses a day he is paid for it.

In that way we believe we get our men to report all ac-

cidents, even the most trivial incidents. It is the small

accidents which give us the most trouble—accidents
which in the mind of the conductor, or gripman, or

motorman, he would think not worth reporting; but the

railroad company may hear of it in a month or two, or

possibly in a year or two, and these are the most diffi-

cult cases we have to defend, because we have no report

and no witnesses. The conductor has gone or the grip-

man has disappeared. We talk to our men and try to

impress upon them the importance of reporting every-

thing. It does not make any difference if a man stubs

his toe on the car, we want a report of it, if the conduc-
tor knows about it. If a man falls off a bicycle along-

side the track, and there is a car approaching, we want
a report. If a man stubs his toe on the street

crossing, and falls while a car is passing, we
want areport of that. As I said before, we try

to get reports of accidents of every kind and
nature which occur on our cars or adjacent
thereto.

We have rules, but we believe we can do
more with our men by getting them together

and talking to them. Our gripmen and con-

ductors have a club, called the Metropolitan
club, with such a large membership now that

we are compelled to increase the size of their

quarters. We finished a few days before I left

home a room 120 feet long by 80 feet wide. It

includes a stage and piano; the room is well

lighted. We have in this room controllers,

grips and other appliances; we have miniature
cars and tracks with the conduits exposed; we
have broken grips. If a man should have an
accident with the cable, or the cable break, we
bring in the piece and show it to the men and
tell him how to handle such an accident. We
believe we can do more by talking to them
than by trying to reach them through a book.

They have their toilet rooms, etc. We do not

put them together. We have a conductor's
room, a driver's room, agripman's room and a
motorman"s room. They do not associate to-

gether ;it all. You will rarely see a conductor in

the motormens room or a motorman in the

conductors' room. They have their own lockers

in separate rooms and have checkerboards,
tables, chairs, and all that sort of thing.

About discharging men: I may say I have
a report come to the office every week, giving

the number of men discharged on each divi-

sion, and if I find the division superintendents
are discharging too many men. I send to the

station to get the records of the men and find

out the reason. I am quite positive that there

have been a great many men discharged un-
justly, for no good reason. Our foremen are

as liable to make errors as the men. If a

man is discharged we require that his com-
plete record be sent to the main office

—

sometimes it takes a sheet of paper, type-

written, a yard long. It makes our foremen
careful, and they are not going to discharge

a man for a trival offense. We do not like to

change our men. If a man does something
which is not exactly right, we talk to him,
and we try to make it pleasant for hira and
keep him in our employ. The men are paid

more wages the second year than they are

the first. We believe that is some induce-
ment for the men to remain with us.

H. H. Littell; Our road is not as large

as tbe-one represented by the president, but
we make a record of every complaint that

comes in against either a conductor or motorman. but

we do not wait until there are four or five complaints

against him; we call him down on every complaint,

either by sending for him when he is off duty, so

that he shall not lose any lime, or send a man to him
to call his attention to what he is reported as doing,

which is in violation of our rules, or which, in our

opinion, is a violation of good judgment. I think it

is due to the man that he should be told, if it is possi-

ble to do so, every time that he is reported. ^We punish

our men a little differently, I think, from the method
pursued on most roads, I find if you have a man who
has been on the road for some months, and he gets a

little careless, it is a very excellent punishment to put
him for one or two days on some other route, with some
old motorman or conductor, as the case may be, and let

him practice
— "sub it," as we call it. It is the most ef-

fective punishment we have yet introduced. We apply
this remedy for slight offenses, such as omitting to an-

nounce streets and failing to keep the platform clear

when it can be done.

Revolving Palace for the Exposition of
1900.

AH France is clamoring for, and all inventive France

is striving to produce, a novelty of huge dimensions,

which shall be the center of attraction, "the grandest the

world has ever known," for the universal exposition of

1900. In 1878. when electricity was first pushing to the

front as an illurainant and a mode of power, the dynamo
and the electric light were novelties and the telephone

was the wonder of the exhibition. The captive balloon

was also a drawing card by which a glorious panoramic

view of Paris and the surrounding country could be had

from an elevation of i , 000 feet in mid-air without the in-

conveniences and danger attending an ordinary balloon

trip. The Trocadero, also, was by no means an inferior

attraction.

At the next turn of the wheel, in 18S9, the Eiffel

tower was the chief attraction and drew thousands within

the gates. It is necessary to outdo what has been done,

not only in France, but in the world, and the air of the

An exchange has just been fitted up in the thriving lit-

tle city of Greenwood, Miss., by James D. Randall,

manager of the Telephone & Electric Specialty com-
pany of Memphis, for the Leflore Telephone company.
The former company has also lately furnished instru-

ments for the exchanges at Winona, Miss., and West
Plains, Mo.

REVOLVING PALACE FOR THE EXPOSITION OF igOO.

gay capital is full of suggestions, wise and otherwise,

possible and impossible, to startle the visitors in the

year 1900, and eclipse that marvel of engineering, the

Ferris wheel.

There have been several suggestions which savor of

the imaginings of Jules Verne, of gigantic aquariums in

which whales will disport themselves, and otker deni-

zens of the vasty deep will exchange glances with the

wonder-seeking visitors in the glass partitioned galleries

on a level with the bottom of this artificial ocean. A
mammoth toboggan slide from the summit of the Eiffel

tower down to mother earth at a breath-robbing speed

has been talked of, and an artificial pit and cavern an

unknown depth into the earth—or as far as the internal

heat of the globe will permit—is among the dreams of the

inventors and promoters.

Electricity must, of course, play a very important part

in whatever is accepted as the great "piece de resist-

ance," and one of the latest schemes, as well as one of the

grandest— atj least in dimensions—is credited to M.

Charles Devic, and consists of a huge illuminated revolv-

ing tower, an illustration of which, reproduced herewith

from L'Electricieii, will give some general idea of the

rpagnitude of the suggested structural novelty.

First of all, it is a hexagonal tower of steel, ornamented
with nickel, aluminum, decorated with faience ware,

crystal, mirrors, etc. It will reach a height of 115 me-
ters, and is intended to rival the skyscrapers of the United
States, a style of building unknown to the gay Parisians.

There are four grand divisions, as shown, each of which
is subdivided into floors or galleries. The first and sec-

ond parts will comprise five floors each, the third six, all

accessible to the public. The upper portion will com-
prise eight galleries, of which the first- three will be open
to the people. Throughout the structure will be found

cafes, restaurants, theaters, shows, etc.. in extravagant

profusion.

But the grand idea, that which throws all previous

novelties in the shade, and extinguishes completely

everything heretofore attempted in the way of illumina-

tion, is that all of the ornaments, columns, capitals,

statues, etc., are of colored glass, and comprise all the

tints of the rainbow, the various pieces being strengthened

and held by delicate iron framework. By day the effect

will be marvelous, while at night the statues,

the garlands and the transparent balconies

will glow with the light of thousands of inter-

nal electric fires.

The colossal system of illumination will com-
prise about 20,000 incandescent and 2,000 arc

lamps which will outline all the borders of the

decorative effects, and, aided by the crystal re-

flectors, perfectly show every design.

A magnificent effect, bordering on magic, is

to be inaugurated in connection with the clock

tower. At the hour a proce-'^sion will emerge

from a door which opens for the purpose, move
around the tower, and re-enter the door,

which closes after it, the figures representing

in allegory Steam, Ballooning, Telegraphy,

Railways and Photography.

In the upper regions of the structure will

be placed huge organs operated by air, steam

or electricity, while a chime of 64 bells operated

similarly will accompany the wind instruments.

And high above all. on the summit of the

building, on what a sailor would call the main

truck, the Gallic cock will perch—five meters

high andcomprising 1,200 incandescent lamps.

Every hour this gay chanticleer will send

forth, as he claps his wings, a cock-a-doodle-do,

that will echo far and wide over the surround-

ing country.

The crowning glory of the turning palace is

that which gives it its peculiar cognomen. The
entire structure rests on a pivot, as it were, and

is to be endowed with a rotary motion, making

a complete revolution each hour, by hydraulic

power. While to those who view the revolving

marvel from the surrounding grounds it will

thus exhibit all its beauties, to those who are

upon it a revolution comprising an hour of

time will reveal a panorama of immense ca-

pacity, and of exquisite variety and beauty.

St. Anthony Falls Transmission
Plant.

Work is proceeding satisfactorily on the

massive new dam of the St. Anthony Falls

Power company in the Mississippi river at

Minneapolis. The Twin City Rapid Transit

company will utilize the power obtained from
the new Jam—estimated to be 10,000 horse power—and
transmit it electrically, and the engineers are now going

over the details of the great project. The St. Anthony
company will install ten 1,000 horse power horizontal

turbines; and these will be directly connected to a like

number of alternating current generators by the Twin
City company, which leases the power at the water-

wheels. The electrically transmitted power will be used

to operate the cars on the extensive electric railway

system of St. Paul and Minneapolis by means of rotary

transformers. If there is more power than is needed

for this purpose it will be sold or utilized in other ways.

The Twin City company will furnish the electrical

apparatus, and alternating current machinery offered

by the General Electric, Westinghouse and Stanley

companies is under consideration. The distribution

will probably be underground, and the existing steam

plants will be retained as reserves. The engineers in

charge are: William de la Barre, engineer, agent and

treasurer, and C. G. Armstrong, consulting engineer,

St. Anthony Falls Power company; Foree Bain, consult-

ing engineer, Twin City Rapid Transit company. When
completed the plant will rank as probably the second or

third largest water power transmission in the country
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Distribution of Niagara Power at Buf-
falo.

Bv Orrin E. Dunlap.

The city of Niagara Falls is again talking of a power

celebration, to be held some time next summer. There

is also some talk of having the two power companies

light the streets connecting the two power districts with

a double row of lights, so that a grand display of

Niagara's electrical energy may thus be made. The
successful inauguration of the transmission project to

Buffalo, described in the last issue of the Western
Electrician, has increased the interest and enthusiasm

of the people of Niagara Falls, if that were possible.

Enough has already beeu said about this event, but

some account of the commercial negotiations leading up

to it may not be uninteresting.

The Niagara Falls Power company's contract with the

Buffalo Street Railway company calls for the delivery

of 1,000 horse power at S36 per horse power. This

power will be taken from the copper bus-bars into which

the big generators deliver their product in the power

house. In connection with this installation it may be

stated that the General Electric company entered into

three separate contracts, and therefore three separate

companies are interested in the apparatus installed

.

The first contract was made with the Cataract Con-

struction company. This contract was for three air-

blast transformers, blower motor and switchboards.

celain insulators and iron brackets. The connections to

the transformers are made so that they can be detached

without much trouble, and at any time when it is found

advisable to substitute the extra transformer for one of

those now in service these connections will be opened

and the transformers changed with the aid of a crane.

In the southeast corner of the transformer room stands

a large centrifugal blower, which is driven by a five

horse power electric motor which stands close beside it.

This_ blower delivers air to the enclosure below the

transformers, from which point the air passes upward

through spaces provided between the coils, and also by

a separate space provided between the laminations of

the iron. The amount of air delivered in each of these

places is controllable by valves so that the temperature

can be suitably adjusted with the minimum load on the

blower motor. The arrangement of coils in these

transformers is such that very strong insulation will

have to be punctured before connection can be made be-

tween the different coils, or between the coils and the

iron. At the same time the air spaces are so placed that

the air is brought intimately in contact with each coil

and gives an excellent cooling effect. This method of

cooling makes necessary the occupation of a good deal

of space in insulation and air, which has a tendency to

increase the size of each transformer. Still, it is very

apparent that it has the very great advantage of making

the transformer clean and accessible, and much more

DISTRIBUTION OF NIAGARA POWER A'

SECTION OF A DOUBLE CROSS-ARM,

• BUFFALO,—THE NIAGARA TYPE" OF INSULATOR, THE PINS,

AND THE PIN USED TO SUPPORT THE LIGHTNING
PROTECTOR WIRE ON THE ARMS.

Each of these transformers is of 1,250 horse power

capacity, and any two of them can be used to transform

2,500 horse power delivered to them in two-phase cur-

rents at 2,200 volts to three-phase currents at either

11,000 or 22,000 volts. In these transformers the coil

connections are so arranged that the change in the volt-

age from 11,000 to 22,000 can be easily effected. Both

the primary and secondary connections of this power of

transformers lead to a switchboard. The low-tension

board is fitted with switches and fuses, while the high-

tension board is fitted with switches, fuses and current

indicators. Under the contract with the Cataract Con-

struction company the General Electric company has

installed the transformers with all cables, connections,

etc.. from the generators in the power house to the

transmission line. Lightning arresters have been placed

in a small building on the south side oE the transformer

house at the point where the cables leave the building.

The third transformer furnished under this contract is

held in reserve. The design adopted for the Niagara

installation is such that it can be extended until the full

capacity of the transformer house is reached. The
transformers are unassuming machines. The two now

in place stand at the eastern end of the transformer

room and are supported on an iron framework, their

bases being eight feet below the floor of the transformer

house. The space below them is practically an air-

tight enclosure through which all connections to the

transformers are made. In the pit below the trans-

formers there is ample room for walking about, all con-

ductors and connections being supported on large por-

convenient to handle than a transformer cooled by an-

other method.

The second contract the General Electric company

entered into in connection with the Niagara-Buffalo

transmission was with the Cataract Power & Conduit

company of Buffalo. This company was incorporated

July 17, 1896, with George Urban, Jr., as president, and

it will be the distributing agent of Niagara power

in the city of Buffalo. Among others interested in

this company are William B. Rankine, D. Ogden

Mills. John Jacob Astor, Edwin D. Adams, Francis

Lynde Stetson, E. A. Wickes and Daniel O'Day. The
company's contract with the General Electric

company called for four 360 horse power transform-

ers to be used in reducing the current from the line to a

voltage suitable for connection to goo volt rotary con-

verters. These transformers are installed in a special

building connected with the Buffalo Street Railway

company's power house. Their general construction

and the method of cooling employed is very similar to

that used with the large transformers at the Niagara

Falls end of the line. This building is also provided

with switchboard and lightning arresters.

It was with the Buffalo Street Railway company that

the third contract was made, and for it the General

Electric company furnished and installed two 500 horse

power rotary converters, with switchboard and instru-

ments, etc. These rotaries will supply current to the

lines of the Buffalo Street I?ailway company, or in par-

allel with the generators now in their power house. The
rotaries have six poles, and operate at a speed of 500

revolutions per minute. They can be started either

from the alternating current or by direct current from

the lines to which they are attached.

It is significant of the enterprise of the Niagara Falls

Power company that they have built this transmission

line and transmitted Niagara's force to Buffalo at this

early date, when their Buffalo franchise simply demands

that they shall be prepared to sell current in that city

on June i. 1897. The erection of the line in the short

period that has elapsed since it was started is most cred-

itable to all who had contracts. Especially is this true

of the work of the White-Crosby company and the Gen-

eral Electric company.

At present three styles of insulators are on the line.

The most noticeable of these, however, is the Niagara

type, made by the Imperial Porcelain Works of Tren-

ton, N.
J.

The poles used in the construction of the

line were furnished by Thomas Barnard of Lockport,

whose men cut about 1,500 of them on the Indian

Peninsula, Georgian bay, while about 1,300 of them

were obtained at various points along the Canadian

Pacific railway.

The first power sent to Buffalo was at a voltage of

11,000, and now that the line is in successful operation,

it is probable that the news will soon come that Buffalo

is prepared to use more power. The Buffalo franchise

calls for the delivery of 10,000 horse power there by

June ist next, should there be a demand for it, and also

that the power company, if there be a demand, shall be

prepared to supply 10,000 additional horse power within

each successive year thereafter for four years. This

would be a total of 40,000 horse power, or the total prod-

uct of eight generators.

In preparation for an increased demand for power the

Niagara Falls Power company has decided to install five

new turbines and generators in the wheelpit and power

house extensions as soon as they are ready for them.

At a recent meeting the company received apolications

from tenants already on its lands for 5.000 additional

horse power, which is evidence that several of the firms,

now doing business there intend to enlarge their facili-

ties.

Damage Suits Against Brooklyn Trolley
Roads.

[From the New York S?in.]

Several exceptionally large awards have been made
within the last 10 days by juries in cases in which the
Brooklyn trolley companies have been sued for damages
by people who have been injured by their cars. These
awards will increase the awe with which Brooklyn is re-

garded by street railroad men all over the country.
Brooklyn enjoys at present the reputation of being about
the worst place in the land for railroad companies to in-

jure their passengers or others in. Railroad men who
go to Brooklyn from other cities are filled with surprise
and disgust by the size of the claims made by people
who suffer injuries from the cars and by the amounts of
money which it is found absolutely necessary to pay in

order to settle suits.

"Why, "said an officer of one of the roads, "in the
city where I came from, if one of our cars knocked a
man down and hurt him slightly, he was glad if we paid
the doctor's bill, a matter of Sio or S15. Here a man
hurt in the same way would bring suit for Si. 000 or $2,000
damages. If we let such a suit go to trial, we are liable

to be confronted with a verdict of maybe S500 or $600.
with a bill of $200 or S300 more for law costs and the
expenses of the suit, of experts and detectives. So we
are glad if we can settle such a case for S150 or S200. It

will cost as easily 10 times as much for each accident that

happens in Brooklyn as it would in the town I came
from, and the same is about true when you compare
Brooklyn and other large cities."

It is recognized among lawyers that Brooklyn juries

are inclined to be liberal in their awards in all classes of.

negligence suits, and they are especially so in railroad

cases. It is generally admitted among the railroad men
that this state of affairs is largely the fault of the rail-

road managers who were formerly in control. For one
thing, they tried to stave off litigation by fighting it

tooth and nail, and endeavoring to discourage the plaint-

iffs by taking appeal after appeal, with the idea that
they could afford to pay the costs of expensive and pro-
tracted lawsuits better than the plaintiffs, who were
often persons in moderate circumstances. This policy
resulted not only in accumulating huge bills of costs
against the companies, but furthermore, it evoked sym-
pathy for the plaintiffs, and by the publicity it brought
about caused much more litigation than would otherwise
have arisen. Many persons would never have thought
of bringing suits against the companies for injuries had
not their attention been directed to the subject by the
experience of others It is the policy of most railroads,

both steam and street, to settle all claims for damages as
speedily as possible. The Broadway cable road, for in-

stance, rarely allows a suit to come to trial unless a
manifest effort is being made to impose upon it and the
claimant is utterly intractable. The attorneys investi-

gate the facts in the case, and are then ready to settle

upon an equitable basis. The new managers of the

Brooklyn trolley companies have adopted this policy,
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but they have not yet been able to alter the liberal \'ie w
of Brooklyn juries.

Another reason for the big verdicts in Brooklyn is that

the companies have been more clearly to blame in the

past than is the case with most railroad accidents. It is

recognized now that a very large proportion of the mo-
tormen employed at first were \^holly incompetent, and
that the accidents were dae to this cause- In part this

stale of affairs was due to the fact that the companies
were not, willing to pay their motormen on a scale which
would secure skilled, intelligent men. Thus, while the

Brooklyn companies refused to pay more than $2 a day
to their motormen, railroads in smaller cities were paying
as high as S3 a day for the same service. The result

was that Brooklyn had accidents, while the other cities

didn't. Now the IroUey companies have to pay in dam-
age suits for this false economy.

Machinery Exports.
The /ro}/ .-/^f is publishing a symposium of the views

of American manufacturers Dn the condition and pros-
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peels of the export trade in machinery. It remarks, in-

cidentally, that not a few American concerns were en-

abled to show a profit during the dull times of the last

three years only by particular attention to export busi-

ness. A few of the letters of particular interest in the

electrical industry are reprinted:

Ball & Wood company, -New York: We do not be*
3ieve that American manufacturers are blind to the im-
portance of an export trade. If any are, however, the

experience of the last 12 years must have demonstrated
to them its value. Speaking for ourselves, we are glad
to say that our export trade has never been so large as

during the past 12 months, and is constantly growing,
although in volume it is still far below our domestic
trade. We have not suffered from foreign-made imita-

tions as yet and believe that the best method of protect-

ing ourselves against this is in the excellence and thorough-
ness of our work. As to the best means of fostering the

export trade, we believe it to be found in personal visits

of our representatives to the fields we wish most to cover.

Watertown Steam Engine company, Watertown,
N. Y. ; We are selling some engines and boilers for ex-

port. Within the last year our shipments have gone to

Mexico, Brazil. Venezuela, South Africa and India. In
previous years we have shipped largely to Cuba. The
volume of export business may be from five to 10 per
cent, of our domestic trade, and there has been no in-

crease during recent years. The greatest difficulty we
have to overcome in our foreign trade is the inability to

make direct and prompt shipment by steamer from New
York to most markets.

Pelton Water Wheel company, San Francisco:
The export trade of our machinery products has not re-

ceived the attention of manufacturers generally that its

importance demands. All students of political economy
agree that the wealth of any nation is measured largely

by the amount of its export trade, not so much of raw
material as of the refined products of skill and labor.

Many European countries owe their commercial and
maritime supremacy to the demand that has been created
for their manufactured products in the various markets
of the world. While we are somewhat handicapped in

competing for this trade by higher priced labor and ma-
terial, this is, in many cases, more than compensated for

by the greater aptitude and skill of our mechanics in

producing a superior character of work and better

adapted to requirements.
Our company has for several years past given much

attention to foreign trade, and it now probably amounts
to full 30 per cent, of our entire business. The larger

part of this trade is with Mexico and the Central and
South American States, though we have rapidly grow-
ing interests with Japan. India and South Africa, as wiell

^s various other countries. Our trade, in common with
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many others, has suffered considerably by attempts at
imitation by local manufacturers in various foreign
countries, but the work so made, from want of familiar-
ity with the business, has generally been so inferior and
altogether inefficient as to prove unsatisfactory, thus
discouraging any very extended operations in this way.

As to the best means of reaching and promoting this

trade, opinions will, of course, materially differ, and we
can only speak from our own experience. This company
have relied, m the first place, upon the superiority of
their special line of work and its adaptation to conditions
usually existing, which have been carefully studied-
Resident engineers have been of much assistance in

promoting this class of trade. They are in direct con-
tact with customers and able to formulate plans, and
materially assist in securing orders.
The important service of the trade journal in bring-

ing the manufacturer and customer together must not be
underestimated. However superior the product, no re-

sults can be reached until communication can be had
with the customer and-opportunity afforded for bringing
to his notice the advantages claimed. Honorable busi-
ness methods are a matter of the first importance in the
cultivation of foreign trade. In making shipments to

remote localities much has to be taken on trust by the
customer, and any lack of good faith works irreparable
injury, not alone as between the parties directly con-
cerned, but to the trade generally, raising suspicion
where absolute confidence is most to be desired.

The system of reciprocity inaugurated by Mr. Blaine
during the Harrison administration produced important
results while in operation, sufficient to indicate that if it

were adopted as the permanent policy of the govern-
ment it would be a most important factor in securing
the markets of the world for the products of American
manufacturers.

The Bristol company, Waterbury, Conn: We are
selling a great many of our recording instruments in
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foreign countries, as well as large quantities of our
patent steel belt lacing- During the past three years
our foreign trade has increased more rapidly than the
home market. As we only manufacture our own
specialties we do not feel qualified to offer suggestions
as to best v/ay to foster export trade in general. We do
almost all of our own foreign business through our own
agents in the various countries, and have found it a most
satisfactory method of conducting export business.

Hanson & Van Winkle company, Newark. N.
J..:

We
have been exporting for some years machinery for elec-

troplating, grinding and polishing, and have recently had
considerable increase in the bicycle trade. The export
of these goods, however, bears but a small proportion to

our home trade. We do not suffer from prices of foreign
machinery, owing to the low prices we can make, but on
machinery that we patent we confine ourselves to Great
Britain, where we can get protection.

American iron castings are superior to foreign, and our
designs are preferred. This applies particularly to coun-
tershafting, hangers and similar articles. It is almost
impossible to get leather belting abroad that will compare
with ours in uniformity.

Our consular agents and boards of trade in our manu-
facturing centers should be the best means of accomplish-
ing the desired results. In thisconnection we would call

your attention to the following recent advertisement in

the London Ti'/ncs: "London Chamber of Commerce
ilncorporated), Botolph House, Eastcheap, E. C-—
Members of the chamber and public generally are in-

formed that the exhibition of samples of foreign goods
sold in the British West Indies will remain open for an-

other week, closingon September iSth. Admission from
II A. M. to 4 P. ^^ on presentation of business card. By
order, Kenric B. Murray, secretary." On visiting this

exhibition, which was inaugurated by Joseph Chamber-
lain, we found the following goods with comments at-

tached: Shovels, axes, hatchets, chisels, files, etc.,
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American preferred for lightness and quality: locks,
American, English and German, American preferred for
ease with which they fit any door, German for cheapness;
saws, American; nails, American; carpets, rugs and wool
blankets, American; flannels, French; shoes, American,
Austrian and Swiss; lanterns, American; spoons and
scissors, German;. felt and straw hats. German; manila
rope and twine. American and Spanish; cotton counter-
panes, plaids and drills, German; cotton shirt, Austrian;
duck, canvas and unbleached muslin, American; silks,
French: matches, Swedish, and many other articles. In
their library they have the bound reports of the various
chambers of commerce throughout the world. It would
seem the province of the New York Chamber of Com-
merce to inaugurate a similar but more comprehensive
permanent exhibit in some central position in New York
city, and add to it a bureau of information similar to the
Philadelphia Commercial Museum, who propose a very
comprehensive work which will include an exhibit of the
raw products of foreign countries, with prices, etc. This
is a work in which the two cities should work in concert.

Mismanagement of Municipal Electric
Lighting Plant.

[From the Olyphant {Pa.) R£cord.\

The present condition of affairs in our borough rela-
tive to the electric plant is a sad comment on the in-
capacity of the gentlemen called to and trusted with the
management of the business of the people. Many per-
sons declare that a municipality cannot enter into busi-
ness enterprises, and Olyphant borough will furnish an
excellent argument to these men of the teaching they
inculcate. The experience of the borough in this mat-
ter of furnishing electricity to its inhabitants is very
costly. It has only resulted in vexation of spint and
weariness of soul. The people are sick of the undertak-
ing. They have seen their hard-earned money wasted, and
nothing-whatever accomplished. And after some years of
fruitless labor, the borough is to-day in -the slough of
-"despair, from which there is no apparent deliverance.

All this is a grand tribute to incapacity and ignorance.
-Thosa in. charge of our borough affairs knew not the
state regulations concerning boroughs, or else they will-

fully set at naught the legislative statutes, hoping to es-
cape the vigilance of the court, that they may gratify
personal ambition or something worse. Should not
those who aspire to seats in the executive of the borough
have some qualification, besides that of truckling for
votes and feeding heelers? There are laws regulating
all affairs necessary for the management of boroughs,
and had these been intelligently followed, the litigation

that has been going forward for so many months would
be an impossibility. Irregularities and incapacities ac-

FIG. 4. DISTRIBUTION OF NIAGARA POWER AT BUFFALO.
—TRANSFORMER.

count for all the trouble now upon us, and what the

end will be can only be a matter of conjecture.

The rumor is that the body of men incorporated last

year, bearing the name of the Olyphant Light, Heat
& Power company, has its eye upon the borough as a de-

sirable field for operation. If that be true, then thecoun-
cil could never have played into their hands with greater

expediency. The money of the people is squandered,
the bonds are declared void and what money was got is

spent. The new plant is incomplete and cannot be com-
pleted unless funds are secured somewhere. The bor-

ough has many bills outstanding. These will be col-

lected by process of law if not otherwise paid. The in-

debtedness of the borough is at it limit and cannot be
increased. No money can be procured to finish the new-

plant and put it in operation. The easiest way to get

out of the bog is to put it up for sa!e, and the company
aforementioned is ready on the ground to buy the article

as a second-class article, although the plant was never
used. The company is chartered and is now ready for

business. The council or a part of it guilty of this busi-

ness could never have played into the hands of this com-
pany with greater effect. The taxpayers should watch
developments with a steady eye and see if there be any
jugglery here.
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The Western Electrician's first special electric light

convention number (dated May 9th} contained 7.576square inches

ot advertising. For the same week the "Electrical World" con-

tained 7,326. the "Electrical Engineer" 3,687 and the "Electrical

Review" 3,376 square inches ot advertising.

The Western Electrician's advertising, therefore, ex-

ceeded that of the "Electrical World" by 250 inches, that of the

"Engineer" by 3,889 inches and that of the "Review" by

4,201 Inches. It exceeded the combined advertising of the

"Review" and "Engineer" by 5 | 4 inches.

A cOMMiTTiiE has been appointed by a labor organiza-

tion in New York to wait upon Mayor Strong and inquire

why the work of construction on the underground rail-

way has not been begun. A good many people outside of

the labor organizations have wondered at the delay in

this enterprise, and the impression is growing that it is

too big a job for New York to handle.

A CurcAGO business man, formerly closely identified

with electrical interefUs, is violently opposed to the pub-

lication in newspapers of communications bearing initial

letters. The unusual interest which he manifests in the

matter at this time is due to the publication in an eastern

journ^il of a leller under a f'liicago date line with

initials corresponding to those of the irate gentleman in

question. When it is known that the object of the letter

was evidently to reflect upon the management of a cor-

poration with which this gentleman was at one time

connected, his embarrassment will be readily appreci-

ated.

There has been so much nonserisical stuff published

by a prominent New York newspaper upon the subject

of Mr. Edison's experiments in making the blind to see

by means of X-rays that the inventor has found it neces-

sary to publish a statement contradicting these stories.

It was gravely announced that Mr. Edison intended to

devote himself to the work of curing the blind in the

future. Mr. Edison said that he had no intention of do-

ing any such thing; ihat he was an electrician and not

an oculist. The whole story is of such a flimsy character

that it seems incredible that any newspaper could be

induced to print the yarn in good faith.

The Pacific cable conference, which has been in ses-

sion during the last two weeks in London, has devoted its

attention thus far solely to the mass of technical evi-

dence before it, mainly referring to the cost of the ca-

bles and yearly cost of maintaining them in operation.

The commission has also to consider whether enough

commercial traffic will accrue to bring the annual cost

to the guaranteeing governments within a reasonable

sum- According to the present programme the taking

of evidence is expected to last a month, and the discus-

sion another month; then the report will be prepared.

and it is expected it will not be ready before the latter

part of January.

Among the schemes that are proposed for the improve-

ment of the postal service in large cities is the plan sug-

gested by Second Assistant Postmaster-General Neilson

to utilize horseless wagons for the collection and distri-

bution of mail. This is really an extension of the idea

of utilizing the trolley lines for carrying mail between

the main office and sub-stations, and it is the purpose of

the department to ultimately arrange the service so that

few of the carriers in a large city will be obliged to go to

thepostoffice at all, and to have practically all sorting of

mail done while it is en route, instead of having it de-

layed in postoffices to be sorted. It is proposed to give

the present scheme a fair trial, and a horseless wagon is

now being constructed for the experiment. It has not

yet been determined what the motive power will be.

The plan to make the electrical section of the Chi-

cago Fire Department a separate and independent depart-

ment may be meritorious enough in itself. Certainly

anything which shall add dignity and efficiency to the

department deserves general support, for it is sadly

lacking in those particulars at present. But the further

proposition that John P. Barrett be made the chief of

the new department is not deserving of approval. In

fact the whole scheme is unworthy of support, if its

principal object is, as we suspect, the ostentatious pro-

motion of Barrett for whitewashing purposes just pre-

vious to his permanent retirement from a service which

he has so sadly discredited. However, if it is a whitewash-

ing Barrett is after, we suppose he will have little diffi-

culty in obtaining it from his associates at the city hall.

But there is one consolation for right-minded people.

Neither whitewashings nor manipulated promotion will

finally avail in his case.

Street railway companies assume grave responsibili-

ties when they disregard the health and comfort of the

people who are compelled to patronize their lines. There

are a great many companies, especially in the larger cit-

ies, that do not properly heat their cars. Probably the

most flagrant abuse that has been practiced, however,

was that of a New York company that has been operat-

ing open cars in November. Of course there is no ex-

cuse for this and there can be no defense offered in such

a case. A company that cannot provide better service

has no claim on the community, and its franchise should

be revoked, But in this instance the offending corpora-

tion cannot plead poverty. The idea of delicate women
being compelled to ride in open cars in November out-

rages every sense of decency. It is bad enough for them

to have to put up withdhe accommodations in many cases

where closed cars are provided. A prominent Chicago

physician says that much of the sickness at this season

is due to the imperfect car heating system generally

found on horse and cable lines. Men who leave warm
offices, tired and worn by the exertions of the day, are

frequently compelled to wait on a street corner for their

car until they are chilled, and then may have to ride

several miles in a cold car. Physicians are unanimous .

in their advocacy of the trolley system, and one of the

strongest reasons is because it affords an opportunity for

the heating of the cars upon scientific principles.

In the course of an editorial upon street lighting in St,

Louis, an eastern contemporary said last week;

There is only one large city where the figures for
municipal lighting is (s/c) comparable with those paid in

St. Louis, and that is in Detroit, where the actual cost of
the service is reported to beS68.52 per lamp. Among
other large cities that pay higher prices for arc lights

may be mentioned: New York ($146.50 and $182,50),
Philadelphia (S12S.11}, Boston (S127.75), Chicago
(S96. 76 .municipal, S102 and S137. 50 private), Pittsburg

(S96), Cincinnati (S84 90) and Cleveland (S94).

Of course such a statement can be attributed only to

ignorance, but there is very little satisfaction for the

central station manager in this reflection. It will not

help him out when he is called upon to explain to city

councils and public lighting commissions that our blun--

dering contemporary has accepted without question the

figures of interested city officials in charge of municipal

lighting plants, although it has been proven and ad-

mitted that the reported cost was incorrect and unfair,

and did not include several items of expense that must
be considered before a fair comparison can be made with

the prices charged by central station companies.

The practice of holding up corporations asking public

franchises, by the people who wil! be benefited mostly
by the proposed improvement, received a serious set-

back last week, when the Chicago City Railway company
secured a majority petition for a trolley line in Indiana
avenue. The route mentioned is the last important line

on the South Side to be transformed, and it has given

the management more trouble than all the other ^lines

combined. When it was proposed to introduce- the

trolley an organization of property-owners was formed
to oppose the movement, and despite liberal offers from
the company, the association maintained its position.

The railway company offered to install the best system
that could be devised, build special cars for the route
that would have every comfort and convenience, and
pave the street free of expense to the property owners.
These propositions were rejected. Then the company
dropped the matter; the service of the old horse cars be-
came unendurable, and many former opponents readily

consented to the change without the conditions first of-

fered by the railway company. Thus ends one of the^

bitterest fights that has ever been made upon a public
improvement in the city of Chicago.

As A general rule, a common carrier of passengers i&

bound to accept and transport upon equal terms all per-
sons seeking passage who conform to such reasonable
conditions as it may establish for the proper and safe

transaction of its business. Its duty is to extend to all

applicants like rights and privileges, and not to exact
greater or more stringent obligations from one than an-

other under like circumstances. This is essentially the
position maintained by the Appellate Court of Indiana
in considering the case of sick passengers. That tribu-

nal has declared a street railroad company would not be
required to accept and transport one having a contagious
disease, which might be communicated to other passen-
gers, nor a passenger physically or mentally disabled

and unable to take care of himself. If it accept a pas-
senger knowing that he is sick or infirm, it must use or-

dinary care to see that he is transported safely, and is-

given a reasonable time and proper assistance in getting,

on and off its cars, though able-bodied persons, whether
men or women, who appear physically able to get on and
off the cars, the carrier is ordinarily under no legal obli-

gation to assist. But a carrier is not bound to turn his-

cars into nurseries, prisons or hospitals, or its employes,
into nurses or jailers. Neither is it required to furnish

medical attendance, medicines or other articles necessa-
rily needed by the sick. If a person desiring to become
a passenger is unable, on account of extreme youth or
old age, or any mental or physical infirmities, to take

care of himself, he ought to be provided with an attend-

ant to take care of him. The carrier is not bound to-

furnish him an attendant. Finally it is the duty of a.

carrier to all of its passengers alike, whether sick or well,

able-bodied or infirm, old or young, rich or poor, white
or black, to use at least ordinary care in their transpor-

tation; and any negligence on its part resulting in injury

to a passenger without the passenger's contributing;

thereto must be answered for in damages.
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How Many Volts Will Kill?

By C. C. Haskins.

Every now and then the old, vexed question of "How
many volts are required to kill?" comes up, when a

death is reported as being due to electric current. The
coroner's jury is proverbial for the mystery of its

findings, but is not less persistent in asking questions

no living being can answer.

In the early days of electric lighting there were rep-

resentatives of two factions striving for supremacy and

advocating respectively the incandescent and the arc

systems. They were not too well informed, nor were

they scrupulously exact in their educational attempts.

The general public swallowed with avidity any statement,

especially if it seemed to favor preconceived notions.

"Our current never kills anyone, but those high-ten-

sion fellows ivill kill as faraway as across the room,"

said the low tension-man.

Then the high-tension solicitor would retaliate; ' 'The

system I represent is perfectly safe to persons, and the

low-tension system is a regular firebug and thoroughly

unsafe in a house.'

The delude! public was educated to bslieve that no
\olts was perfectly safe to humanity, and there are nu-

merous instances where individuals claim, as indorse-

ment of such a statement, that they have ta.ken many
times that number of volts and lived to tell the tale.

These statements may or may not be true; certainly

they prove nothing. Anyone who has received the dis-

charge from a Holtz-Toepler machine, or drawn a spark

from a gas branch, has received many times the voltage

of the 60 light arc dynamo, and felt nothing more than

a slight tingling sensation. Tesla recently received a

shock from his high voltage combination a thousand

times higher than the ordinary incandescent voltage, and

lived. Yet an employe of the Wilmington City Elec'tric

company not" long ago was almost instantly killed by a

current of no volts; and a short time previously a case

was reported in Wisconsin where an incandescent cur-

rent instantly killed a lad who was working on a lamp.

What is necessary to produce a serious effect with low-

tension current, is greater flow of current. In the Holtz-

Toepler experiment the discharge spark is one in which

current flow is at the minimum; there is virtually no

current passing, but there is voltage enough to overcome

the resistance of a dry film of air of from one to many
inches extent, according to circumstances.

Now, if an ordinary electric lighting current was of

sufficiently high voltage to do this, there would be no

possible way of holding the current on the wires, and

lighting by electricity would be an unknown art. The
truth is that no current from the largest high-tension

arc machine has a voltage sufficient to overcome the re-

sistance of one-quarter of an inch of dry air—not one-

hundredth the distance that a small Holtz-Toepler ma-

chine spark is capable of ove rooming.

Combined current flow and pressure, or amperes and

vjlts, are necessary to accomplish work—^and work is

accomplished when light is made, heat is generated, or

death results from electric shock. The current flow is

equally impotent to kill unless accompanied by tension,

pressure, push. An illustration is seen in the electro-

lytic or plating bath. The flow of current there is very

generous, but there is practically no voltage, no tension

to speak of- not usually over eight, or possibly 10 volts.

The workmen thoroughly ignore the current and handle

ihe articles undergoing plating, putting them in and nut

of the bath, while their clothes are wet with the acidu-

1 ited water and the floor is wet with the slopping and

dripping. The current can do no harm, for while there

is a large flow there is but little resistance to overcome

in the bath, because of the amount of surface exposed,

the nearness of the electrodes, and the excellent quality

of the fluid as a conductor. In homely English, the road

is much better through the bath than around it.

In almost every case of loss of life by electric current

a defense is set up that heart disease is responsible. In

one of the cases here alluded to— that at Wilmington—
this plea was brought up, but was discredited by the

fact that the deceased was an athlete, a bicycle racer,

and had entered several contests, while he made a prac-

tice of riding at night on his work Sun-stroke was of-

fered as a cause, but the physicians knocked that plea

in the head for want of evidence. Unfortunately no

autopsy was permitted by the friends, but the jury de-

cided, after a deal of wrangling and argument, that the

unfortunate man v/as killed by a no volt current.

The Streator, III,, electric street railway was taken
possession of Saturday, November 21st. by the sheriff

un judgments entered at Ottawa aggregating 524,000.

Rontgen Rays Act Strongly On the
Tissues.

Bv Elihu Thomson.

In somes notes on Rontgen rays I have referred to an

experiment made to determine the truth in regard to the

effect which it had been claimed was produced locally

upon the skin and tissues of those subjected for a pro-

longed period to the radiation from a Crookes tube. I

noted the fact that after exposing the little finger of my
left hand for half an hour close to the bulb, and about

one and a quarter inches from the bombarded platinum,

no decided effect followed until over a week; that the

finger then reddened, became extremely sensitive, s.vol-

len, stiff, and to a certain extent painful. A slight blow
or pressure would produce sharp, burning pains. I wish

to add that at present about 17 days have elapsed since

the exposure, and the finger is still quite sore, but show-

ingsignsof improvement. Two-thirdsof theexposed por-

tion is covered by a large blister which becomes larger

each day. The pain and sensitiveness is less after the

blistering takes place. The effect has not extended

through the finger, but is confined to the back and sides,

and is strictly limited to the exposed portion. Curiously,

the skin over one of the joints of the adjoining finger,

less exposed to the rays, became red and sore, but has

become nearly normal without blistering, while a portion

of the second finger on the side toward the source of

radiation was reddened, but made only slightly sore and

for but a short time only. There is evidently a point

beyond which exposure can not go without causing seri-

ous trouble. It may also be that several shorter expos-

ures would have an equal effect if made within a few

days. The effect on my finger was made in a single ex-

posure of half an hour at short distance, and by the law

of inverse squares would be the same as from 10 to 12

hours at six inches distance. I do not think that the effect

is electrostatic at all, as has been suggested, a view which

I was at first inclined to favor, but the effect produced

on the adjoining fingers which were farther from the

tube than the small finger and were electrostatically

shielded by it, negatives the electrostatic theory. The
evidence, so far as it goes, leads me to think that the

effect is another indication of the chemical activity of

Rontgen rays, of like character to the effect of the high

pitch waves of light in causing sunburn, but penetrating

more deeply into the tissues. It remains to explain the

long "period of incubation," which is peculiar, and is

akin in effect to the well-known period of incubation in

various affections due to disease germs. Here might be

the place to issue a caution to experimenters; it is, do

not expose more than a finger; be satisfied with the

effect of, say, five hours' exposure at six inches distance,

and do not prolong it to equal a longer time, or there

may be cause for regret when too late. Personally, I

have been quite more than satisfied with the results of

my inquiry into the action of the rays on my own tis-

sues.

is completed. It is expacted the Metropolitan will also
be in shape to make immediate use of the completed
loop.

_

The Alley "L" will be the last of the three completed
elevated road? to make use of the loop. No definite

move has been made for building the connection with
the loop at Harrison street and nothing will be done un-
til the sale of the road is confirmed and the reorganiza-
tion plan is either adopted or rejected. It is the inten-
tion of those people who have been prominent in the
bondholders' committees to make a new contract with
the Union Loop company and to build a connection with
the loop as soon as it can be done. Some are in favor
of using the money now in the hands of the receiver and
of the Northern Trust company to pay for the building
of this connection.

Elevated Loop in Chicago.
Construction work on the Union loop for the Chicago

elevated railroad lines will be begun immediately upon

the Van Buren street side. There has been consider-

able delay in securing iron for the structure and ar-

ranging details, but now the material is on the ground

and it is announced that the loop will be in readiness on

February 1st.

The loop company has now placed 53,223,000 of its

bonds, %ome of which are deposited as collateral to

frontage contracts, but about §3,000,000 of which have

been sold outright. The total bond issue, according to

the officers, will not exceed 53,500,000. The four tenant

roads agree to pay all costs of maintaining and operating

the loop and all taxes assessed against it and in addition

one-half cent per passenger, but the minimum rental,

in addition to cost of maintenance and operation, is to

be 562,500 a year for each road, or S250.000 altogether.

The loop company can, therefore pay i}4 per cent, divi-

dend on its stock even if the elevated roads do not in-

crease tueir business by reason of using the loop.

The Metropolitan Elevated Railroad company will

guarantee the Si, 000, 000 of bonds of the Consolidated

Elevated Railroad company. The bonds will only ap-

ply on that part of the road being built for the Metro-

politan, and the Metropolitan will not only guarantee

the bonds, but will become the owner of the line. This

will make the bonded indebtedness of the Metropolitan

$11,000,000, unless the Sio,ooo,ooo now outstanding is

either increased or decreased.

The Lake street road is, of course, ready to begin

operating its trains around the entire loop as soon as it

Electrical Communication in the Army.
During the fiscal year that ended June 30th. 7S0 miles

of permanent military telegraph lines were operated by
the Signal Corps. The efficiency of these lines, which
run through mountainous and desert regions, has been
largely increased by the introduction of iron poles in

place of the old wooden ones. These poles cost more at

first, but as they are not susceptible to climatic changes
and not easily destroyed by fire, they are, in the main,

more economical.

While tha permanent telegraph lines under the con-

trol of the chief signal officer of the army' were origi-

nally constructed parely for military purposes, yet they

now largely subserve commercial interests'. The tariff

charge for messages averages about 15 cents for 10

words, yet the cash receipts on account of government

tolls amounted to over 12 per cent. o£ the appropriations

for this service, the sura received being $2,245 SS, or an

increase of 20 per cent, over the returns for the year

1S94-5. The number of messages transmitted over the

government wires, consisting of government, state and

other business, aggregated 57,949, and these figures only

indicate the business transacted on lines handling paid

commercial messages. The number of messages affords

but a slight idea of the amount of business transacted,

for the reason that a message may contain only two
words, or on the other hand, it may contain several

hundred. It may easily bs conceded that the value of

all messages handled, including free government busi-

ness on the regular as well as non-commercial lines,

reached the sum of 515,000.

In his annual report ths chief signal officer calls at-

tention to the importance of speedy and di-ectcommuni-
catioa from the War Department and department head-

quarters to military posts in cases of emergency, and the

requirement that all important posts should be connected

with the commercial system either by short lines or by

loop, either telephonically or telegraphically, and sug-

gests that means of communication should be imme-
diately constructed between Denver and Fort Logan,

Colo.; Fort Warren and Boston, Mass.; Alcatraz Island

and San Francisco, Cal., and Fort Slocum and New
York city.

The importance of military lines is very great both

from a local and a military point of view; not only do they

increase and subserve the economical interests of the

government, but they are of inestimable value to com-
mercial interests. As an instance of this may bs quoted

the Wilcox-Holbrook line, which is almost indispensable

to the commercial interests of Central Arizona, being the

only telegraphic outlet for the extensive Globe mining

district and the less important mining towns in that re-

gion. Another instance is the Fort Brown-Fort Mcin-

tosh line on the Rio Grande, which is the only means

for immediate communication with the outside world, for

a distance of 200 miles along the Mexican frontier.

These military lines are also the means of speedy inter-

communication for the commanding generals of depart-

ments, enabling them to keep themselves promptly in-

formed of the conditions and prospective disturbances

on the great Indian reservations aad along the Mexican

frontier. The military telegraphic lines connecting

Fort du Chesne, Utah, and the San Carlos Indian res-

ervations with the commercial systems are absolutely

necessary for the proper control of the semi-hostile In-

dians of these agencies.

The interruptions to telegraphic communication dur-

ing the year have been very slight, the most frequent

cause being the pulling down of poles, the cutting of

wires, or the shooting off of insulators by disorderly and

lawless individuals, but these interruptions have been

quickly repaired, and frequently by the use of a bicycle,
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in far less time than would otherwise have been con

sumed.

The principal militarj' lines are now equipped with

testing boxes about every 10 miles; these are cast-iron

and bullet-proof.

Stations on these lines,where paid commercial business

is transacted, are, as a rule, in charge of sergeants of the

Signal Corps; but the great demand for signal sergeants

and the limited number available has made it necessary

to employ civilian operators at a number of points.

As' electrical communications play in modern warfare

a part that emphasizes the necessity for perfecting them

to the highest degree of efficiency, special attention is

given by the Signal Corps to the suitable equipment of

its flying telegraph trains in all phases, from

the connection of army headquarters with the

permanent lines of the country to the provision for

.temporary telegraphic or telephonic intercom-

munication between separate military companies,

whether in camp or on the skirmish line.

The system of field, or flying telegraphy, initi-

ated by the United States during the war for the

Union, has kept pace in its development with the

astonishing developments of electrical science.

Other nations have gradually adopted American

methods. Efforts have been made with a view of

obtaining in each flying train of the signal corps

the maximum of efficiency and length with the

minimum of transportation and labor. Among
the experiments now pending are those pertaining

to insulators, wire, batteries, and naked wire

telephony. .The field telephone kit wherewith a

moving line can be kept in communication with

its commander has been developed to a very sat-

isfactory degree of efficiency. To obviate inter-

ruption to communications light telegraph cable

forms-a part of the equipment of each train, to be

used in rivers or under any other conditions which

render ordinary methods of aerial communication

inadvisable.

The most notable advance made during the

past.year is in the development of the combined

telegraph and telephone apparatus devised by

Col, James Allen, Signal Corps. These instru-

ments are distinctly superior to any previously

constructed and admirably answer all require-

ments. An operator may now easily carry in

his hand a combined telegraph and telephone

office, and while one soldier is engaged in tele-

graphing a message in Morse character, another

may talk over the same wire telephooically with

another station, and each of the receiving opera-

tors will htar only his own message. The whole*

outfit weighs but 16 pounds, including battery

enough to work over any field line that the corps

would probably be called upon to operate. The
instrument has been rigidly tested up to a distance

of 625 miles in experiments, and is a pronounced

success in its varied capacities as a ' 'buzz,

"

Morse, telephonic and phonoplex instrument.

The importance of this means of communication

has been practically demonstrated on the mili-

tary cable between Angel Island and Tiburon,

Cal.. when a complete interruption of communi-
cation by the grounding of each of the three con-

ductors of the cable was reported. This "ground-

ing" was so complete that a telegraph instrument

with a battery was worked between any two con-

ductors of either of the land ends—a condition

that is rarely found except where a complete

severance of the cable exists. Under these con-

ditions, when communication by any other method
was impracticable, an Allen set was connected to each

end of the cable, and with but eight cells of battery

intercommunication was effected.

Every military post desirous of using them has been sup-

plied with telephones and wire for the purpose ofestablish-

ing electrical communication on target ranges, thus facili-

tating practice and securing the safety of markers. The
most'important artilleryrangesare equipped with thesling

psychrometer, an automatic anempmetric register, and
either a compensated aneroid or a standard mercurial

barometer.

A telephonic exchange has been established during the

year at Fort I-eavenworth, Kan., on conditions approxi-

mating those of actual field service. The entire plant

i.s so arranged that it can be removed from the post at

any time, and can be put in operation in the field.

In 188G the joint army and navy signal code (Myer)

was replaced at the instance of the navy by the European

Morse code. Later this was changed to the American

Morse code—a system which has done so much to stim-

ulate an interest in signaling in the army. The navy

several years ago adopted as an approved mechanical

appliance the Ardois system of signaling, which per-

mitted the use for signaling of four elements at most,

and consequently the navy was obliged to have recourse

to another signal code than the American Morse, which'

required the display oE six elemsnts for one particular

numeral. This resulted in the army using one signal

code and the navy another, a condition which would

necessarily lead to confusion and errors in times of act-

ive co-operation between the two services. This led to

a recomm^adation from the chief signal officer to the

quires, one master mind can control and direct the whole

system of defense. He also calls attention to the fact

that intercommunication should be established between

the harbors of New York and Boston, also between Fort

Warren in Boston harbor and Forts Wadsworth, Han-
cock, Slocum and Schuyler in New York harbor, where

there is no telegraphic communication whatever. His

estimate of the cost of this work is $20,000.

Equipment of the Niagara Falls-Buffalo
Transmission Plant.

The lightning arresters used on the Niagara Falls--

Buffalo transmission line are of the' Wirt type, single-

pole, and consists of strips of marble upon which are

anon Ei]uip]iient.

Lightning Ar

EQUIPMENT OF THE NFAGARA FALLS-

secretary of war and the secretary of the havy asking

for the appointment of a joint board to consider and
recommend such alterations in the codes as their use and
the public interests might demand. The result was a

recommendation that both services should return to the

Myer system, modifying it only so far as was neC' ssi-

tated by existing limitations of the Ardois apparatus.

The Myer alphabet remains unchanged, but the nu-

merals are necessarily four elements instead of five.

These alterations went into operation as the joint army
and navy signal code on October i, 1896.

The compound system of telegraph lines—land lines

and submarine cables— in San Francisco harbor has dis-

appeared through the action of time and of accident,

leaving its important fortifications unconnected electric-

ally. The signal officer has frequently called attention

in his reports to the importance of providing means for

the electrical communication, so that, when occasion re-

restfcrs.

BUFFALO TRANS.MISSION PLANT.

mounted ii cylinders, giving one air-gap space one-
thirty-second inch for each 1,000 volts with an allow-

ance of 25 per cent, rise in the potential. In the action
of the arrester the large metal cylinders serve to chill

the arc so that on reversal of the current the arc is ex-

tinguished, no dependence being placed upon any non-
arcing property of the metal to put out the arc. In
order to limit the current on short-circuit and thus the
healing effect, a special solid graphite rod of low non-
inductive resistance is used. The arresters are similar
to those used on the Big Cottonwood transmission at
Salt Lake City, which have effectually protected the
machinery in many severe storms.

The dimensions of the transformers employed are as
follows: Step-up, base G4 inches by 56 inches, height

1J4 inches, weight 25,000 pounds each; step-down, base
47 inches by 36 inches, height S2 inches, weight 7,000
pounds each.
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A Novel Telephone Toll Line Switch-
board.

Among the various styles of switchboard apparatus

famished to independent telephone companies for toll

line connections, one of the simplest, most substantial

and complete boards is that shipped recently by the

Stromberg-Carlson Telephone Manufacturing company

of Chicago, from its new factory, to the Kingsport Tele-

phone company of Jonesboro, Tenn.

The accompanying cut represents the station tele-

A NOVEL TELEPHONE TOLL. LINE SWITCHBOARD.

phone and the board which is to connect eight toll lines

centering at Peltier, Tenn. There are at present in op-

eration on each of these lines from four to 10 telephones,

which were supplied by the same company about a year

ago, and which will now give direct telephone commu-
nication with almost every town in eastern Tennessee

Self-contained Gravity Switch.

A switch for the telephone which would be simple

and do its work properly has long been sought in this

line of work, and it would seem that the new self-con-

tained gravity switch which is manufactured by the

Connecticut Telephone & Electric company of Meriden,

SELF-CONTAINED GRAVITY SWITCH.

Conn., meets thedemand. The switch, shown herewith,

is made as simple as possible, consistent with proper

working. It is complete in itself, and requires but two

screws to hold it in place, and will be found very con-

venient for replacing unsatisfactory switches of other

manufacture.

Knott Adjustable Vacuum Tube.
In all X-ray work the efficiency of the tube is, of

course, of the first irnportance. In the line of the de
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culty it seemed only necessary to apply the method em-

ployed in the older form of Crookes tubes. This, how-

ever, proved to be entirely inadequate for the require-

ments of X-ray work. After much experimenting, the

Knott company devised a combination of salts which

is said to volatilize at the right tension to insure uni-

form results. The company claims to have also suc-

ceeded in so balancing the various parts that the vacuum

can be readily adjusted to either high or low voltage

currents. The advantage of this will be readily realized

by those who have had experience in X-ray work

Electricity in the Central Indiana Hos-
pital.

The Central Indiana Hospital for the Insane at In-

dianapolis has an electrical plant that is very complete

and has one especially interesting feature

—the extensive use of electrically heated

sad-irons in the laundry. The equip-

ment consists of three Phoenix boilers,

with a total capacity of 450 horse

power; two 125 horse power Phoenix

center-crank, high-speed engines, each

engine being belted to two 45 kilowatt

Edison bi-polar, compound, iio-volt

dynamos; one 65 horse power Phcenix

engine belted to one 25 kilowatt dy-

namo of the same type, and one 20 arc

light Edison dynamo. Fig. i shows a

partial view of the engine room. The
three-wire system is used for all incan-

descent and power distribution, and

all mains distributing to the different

buildings for both arc and incandescent

work are underground.

In addition to the usual switchboard

equipment, all mains have separate am-

meter and voltmeter connections. The
buildings are wired for 3,020 16 candle

power incandescent lamps, while the 20

arc lights are used to light the campus,

groves and drives; the grounds being

very extensive, comprising several hun-

dred acres. One threehorse power

motor is belted to an exhaust fan in the

generator room. One 25 horse power

motor drives the line shaft running 12

steam washing machines, two steriliz-

ing machines, four centrifugal extrac-

tors, two starching machines and one

tumbling machine, all made by the

American Laundry Machine company,

beside one large Troj' mangle, skirt

ironers'and one or two smaller machine>

The laundry machine room is shown in

Fig. 2.

In the laundry there is placed a

handsome switchboard equipped with

knife switches for controlling the supply

of current to 32 laundry irons; also

the automatic motor starter and the

motor and main line switches. The
equipment for electric sad-irons is

unique. In Fig. 3 is shown one of the

tables arranged for 12 operators. All

tables are of the same dimensions. The
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each four feet six inches long by 18 inches wide.

Around the edge of the central section are placed 12

cast-iron pedestals about 2,^2 feet in height, from the

top of which extend a section of three-fourth inch iron

pipe bent over, in the form as shown in the illustration.

The wires are brought to the tables through conduits

under the concrete floor and distributed beneath the

tables to each upright, through which they pass to porce-

lain sockets at the ends of the bent pipes. In each

socket is inserted a fusible plug attached to a flexible

cord leading to the iron, depending in such position

that it is always at the right and back of the operator.

Small knife switches are conveniently placed near the

base of the pedestal for the use of each operator. The
clothing to be ironed is deposited on the center table,

which is in easy reach of all. The laundry is pleasantyl

Fig. 2. Laundry Macliine Room.

y

KNOTT ADJUSTABLE VACUUM TUBE.

11^^ I 1 till.' ipprated Launary

ELECTRICITY IN THE CENTRAL INDIANA HOSPITAL.

vices made for use in experiments with the Rontgen
rays by the L. E. Knott Apparatus company of Boston

is the new adjustable vacuum tube herewith illustrated.

It is claimed thatthis tube maintains a constant vacuum.

The question of maintaining a constant vacuum has

been most perplexing. Manufacturers have been

forced to admit that with long-continued use the vacuum
would become so high that little or no discharge could

be obtained through the tube. To overcome this diffi-

detailed description is of interest, bringing out as it

does an arrangement possible only with electric irons,

which provides ample room for each operator and yet

permits the grouping of a large number in a compara-

tively small space.

Each table is constructed of hard wood, the central

portion being 10 feet in diameter and three feet high.

From the periphery of the central section and two inches

below its level, branch op.t \z ironing boards or tables,

situated in a special building built for this purpose and

is bright, clean and comfortable. The temperature at

the ironing table is never more than 74° or 75° F, ex-

cept when the outside atmosphere has a higher tempera-

ture.

This electric ironing installation was made by the

American Electric Heating corporation of Boston,

through its Chicago representative. F. P. Luther. The
equipment of the laundry with electrically heated sad-
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irons bas reduced the number of employes at the iron-

ing tables nearly one-half. The reasons why such

results are possible are that the electric irons are con-

stantly supplied with a uniform amount of heat, nearly

all of which is absorbed by the work and. by reason of

the constant supply, every rub is equally efficient; there

being no appreciable heat radiated from the iron, it is

apparent that in a room where the temperature can be

regulated and there is no vitiation of the atmosphere due

to combustion, much more work can be accomplished.

The electrician in charge of the hospital plant is

Joseph H. Stewart, who is untiring in his efforts to ex-

itend the usefulness of his department.

West End Company's Report.

As the pioneer among the large electric railway com-

panies of the country, the West End Street Railway

company of Boston occupies a peculiarly conspicuous

position in the electric railway industry. Its ninth

annual report, issued this month, is fairly satisfactory.

For the year ended September 30. 1896, the gross

earnings were $8,341,958.29. an increase of S595.7S7 52

over the preceding year. The operating expense

increased 5701,455.95 during the year, however,
. so

that the net earnings ($2,007,539.16) show a decrease

of $105,668.43. The sum of $1,147,950 was distributed

in dividends. The receipts from passengers were $8,ig8,-

914.25. The items of operating expense are stated as

follows: For general expenses, $469,705.68: mainte-

nance of track, $938,748.92; maintenance of buildings,

$gS,222 95; maintenance of cars and vehicles. $716,124.-

94; maintenance of horse equipment, $34,595-5o; main-

tenance of electric equipment, $665,033.50; road and

snow expense, $146,821,07; transportation expenses,

$2,945,366.58; injuries and damages, $320,000-00; total,

$6,334,619.14.

Passenger traffic statistics are as follows: Round trips

run, 2,822,142; revenue miles run, 25,841,907; revenue

passengers carried, 166,862,288; free transfer passengers

carried, 17,566,361; average receipts per revenue pas-

senger, 4-914 cents. The total cost of new electric line

equipment during the year was $215,987.65, while the

amount expended for "electric snow equipment," includ-

ing 55 motors for plows, was $118,911.74. There are

over 279 miles of track completely equipped with the

electric overhead system and 441.6 miles of overhead

electric feeders. The number of employes is 4,750, and

the car mileage of the year was 25,841,907 miles.

Pattern Letters and Figures.

H. W. Knight & Son have just issued a new illus-

trated catalogue of their metallic and brass pattern let-

ters and figures. They have over 300 sizes and styles,

and are constantly adding to their line. Catalogue
mailed free. Address H. W. Knight & Son, 192 State

street, Seneca Falls, N. Y.

CORRESPONDENCE.
New York Notes.

New York, November 21.—The report of the Board

of Commissioners of Electrical Subways of Brooklyn to

Mayor Wurster contains some interesting facts. The

aggregate length of electric conductors of all kinds in the

city of Brooklyn on October ist is placed at 22,052 miles

—an increase of i,68i miles. Sixty-five per cent, of the

wires are underground or suspended from elevated rail-

way struciures. The New York & New Jersey Telephone

company has by far the largest mileage, both aerial and

underground. The extension of the telephone system

has been greater than that of any previous year. The

wires buried in the early days of subway work have

mostly required removal, the change to a metallic cir-

cuit from the original grounded one and the destruction

of the lead covering of the cables through two or three

causes, chiefly electrolysis, have rendered an extensive

amount of reconstruction necessary- On the subject of

the electrolytic corrosion of buried pipes and cables the

board submits a thorough report on the subiect by John

A. Barrett and says:

One gratifying conclusion was arrived at as a result of

this thorough examination, and that was that in the dis-

tricts where underground pipes are most liable to destruc-

tion by electrolysis, the cast-iron water mains remain
intact. Wroughi-iron and lead pipes deteriorate steadily

and rapidly, in places where cast-iron shows no sign of

decay. ^

The statement in a former communication from this

board that the water system of the city was seriously en-

dangered and probably already impaired by electrolytic

corrosion now requires modification to the extent that

such injury is confined to such branches as are con-

structed of wrought-iron or lead. * » # »

The trolley companies have during the year done

much to keep the destructive current on the path of their

own conductors, so that the injury is doubtless less

rapid than it was two years ago, but a means of abso-

lute prevention of the injury so long as the pipes are of

a kind liable to corrode is not yet made known.
The escape to the earth of a portion of the current

discharged into the rail is a condition inseparable from
the single trolley system.
Non-metallic service pipes for conveyance, both of

gas and water, are plainly desirable in the present emer-
gency.
One citizen who has suffered the loss of service pipes

three times is about to adopt a remedy which, although-

admissible in his case (in a narrow street near the

water front), is plainly impracticable in other localities.

The pipe is to be carried across the street (which is oc-

cupied by three trolley lines) on elevated supports.

The mystery in the electrical tragedy at Yonkers

which resulted in the death of Hamlin J. Andrus is

still unsolved. As has been detailed in this correspond-

ence, Mr. Andrus was killed by the explosion of a bomb
in his office by electrical means. The inquest was held

last week, but nothing new was brought out. The cor-

oner's jury, after half an hour's deliberation, returned a

verdict that Hamlin J
, Andrus met his death at the

hands of an unknown person or persons.

Woodbury Langdon, dry goods merchant, and George

L. Rives, lawyer, were elected rapid transit commis-

sioners on Thursday,, to fill the vacancies on the board

caused by the resignation of Seth Low and the death of

John H. Inman. They are said to favor the rapid

transit plans recently submitted by Chief Engineer Par-

sons and mentioned by me last week. It is said to be

almost certain that Mr. Parsons' EJm street and Fourth

avenue plan will be adopted.

Edison is reported to be making experiments to deter-

mine the influence, if any, of the X rays on blind per-

sons. It is asserted that on Monday two blind subjects

were enabled to distinguish flashes. One of the men
was able after a time, so it is claimed, to say when the

light was turned on and off. The most successful results

were attained with the aid of a red globe.

Recently one of the new motor cars for the Brooklyn

bridge was tested by Chief Engineer Martin, who ascer-

tained that from the time the bell sounded to the time

the motor switched a train and got back on the siding

ready for another train only 43 seconds had elapsed, a

saving over the old method of 37 seconds. It is Mr.

Martin's intention to have the new motors put in opera-

tion on the bridge in a few days. The new power house

will be ready about the first of the year, and then the

motors will be run regularly, and trains will be run on

45 seconds headway.

Many persons who have been puzzled to understand

the relations of the Metropolitan Traction company and

the Metropolitan Street Railway company will be en-

lightened as the result of a meeting of the directors of

the former on Tuesday. The Metropolitan Traction is

preparing to wind up its affairs. This is the official

statement:

The Metropolitan Traction company is not an operat-

ing railroad company. It is a construction and invest-

ment company, and holds in its treasury all of the stock

of the Metropolitan Street Railway company, whose sys-

tem of roads it has built. The directors of the company
decided to-day to divide the stocks in the treasury of the

Traction company among the stockholders. It will also

divide among the stockholders certificates of indebted-

ness of the Street Railway company in the form of inter-

est-bearing scrip redeemable at par within three years.

The net result of this decision will be that each stock-

holder of the Traction company will receive interest-

bearing scrip and dividend-paying stock of the Metropol-
itan Street Railway company aggregating 20 per cent.

more than his present holdings of Traction stock.

M. S.

horse power gas engine. A storage battery is employed.
The accummulators will be capable when fully charged
of supplying roo lamps of 16 candle power each for 10

hours. The battery will also be used for starting the

engine.

PERSONAL.
A dispatch from New Orleans, dated November 17th,

announces ihatC. Densmore Wyman, general manager
of the Milwaukee Street Railroad company, has been
elected general manager of the New Orleans Traction
company. Mr. Wyman has had considerable experience
in street railway management in Milwaukee and in the

East.

ELECTRIC LIGHTING.
The Peterboro, Ont., Town Council has made a new

contract for the term of seven years from January i,

1897, with the Peterboro Light & Power company to

supply the town with 85 2,000 candle power arc lamps
for S65 per lamp per year, the company to pay the sum
of $400 per year as rental for the use of the streets.

Additional lamps are to be charged at the rate of S60
per year.

St. Francis Xavier's church, Upper Gardiner street,

Dublin, Ireland, is being fitted with an electric lighting

installatiGn, which is approaching completion. The
spacious cellars at the rear of the church are being
adapted and utilized for engine, dynamo and battery
rooms. The motive power will be supplied by a lo

ELECTRIC RAILWAYS.
It is reported that the South Chicago City Railway

company proposes issuing $500,000 of additional stock.

The stockholders are said to be unanimously in favor of

the issue of this additional stock.

The Northwestern "L" company of Chicago has ar-

ranged to borrow $3,500,000 at six per cent, for three
years on security of $7,000,000 five per cent, bonds of

the road. This sum, it is believed, will pay off the ex-

isting debt and complete the road.

The Baldwin Locomotive Works have turned out an
electric locomotive for high-speed passenger service for

which claims of a speed of 120 to 150 miles an hour are

made There are two trucks, and the framework is of

steel. It is said that the motors are concealed in jackets

of steel. Contacts for use on the third-rail system are

provided.

Work has been started on the contract for the exten-
sion of the new electric line of the Central Railway
company in East Baltimore, The old franchise of the

company covered six and one-half miles in the city and
the new franchise covers seven miles in the eastern sec-

tion. It is expected to have one-half of the entire line

finished by ihe first of January. More than a mile of

track has been completed.

It is stated that a trust deed for $10,000,000 bas been
filed at the Cook county recorder's office by the West
Chicago Street Railway company to the Central Trust
company of New York. The deed is described as a con-
solidated mortgage on the plant and franchises and right

of way of the company and is intended to cover all out-

standing indebtedness. The bonds are for 40 years, pay-
able in gold, and bear interest at the rate of 5 per cent.

The Montreal Street Railway company has recently
had a system of interlocking safety devices placed at the
Wellington bridge crossing the Lachine canal. An elec-

tric motor is employed to turn the bridge Before the
bridge is opened, a derail, consisting of a tongue switch,
is so set as to turn the car off the track at a distance of So
feet from the bridge on either side, thus preventing the
possibility of a plunge into the canal while the bridge is

open.

MISCELLANEOUS.
The Mason City (Iowa) Electric company announces

that it will soon buy a number of motors for use on Edi-
son circuits.

In answer to the question, "What is the Electoral Col-
lege?" a candidate at an examination for teachers in

Ypsilanti, Mich,, recently answered that it was "an insti-

tution having for its object the furthering of the study of
electricity."

Members of (he Western Society of Engineers made a
recent trip from Chicago to Rock Island to inspect the
new bridge over one channel of the Mississippi at that
point. One of the eight spans of the bridge is a draw
span, electrically operated, with compressed air for aux-
iliary movements. Geo, P. Nichols & Bro. of Chicago,
members of the society, supplied the operating equip-
ment.

An important document has just been sent out from
the government printing office which will be valued
highly by patent attorneys and experts. It comprises
the last annual report of the commissioner of patents,
followed by alphabetical lists of patentees of inventions,
designs, trademarks and prints and those who have
filed disclaimers. There is also an alphabetical list of
inventions,

The queen is ever thoughtful of the dead who were
good and faithful ssr^ants to her majesty when living,

and her last gracious act has just been to cause to be
erected in Whippingham churchyard a Portland stone
cross to the memory of George Warren, who had for
many years filled the post of telegraph clerk at Osborne
House, says a London correspondent. He was "true,
true till death." As Mr. Warren had to wire all the
telegrams from the various members of the royal family
when at Osborne, as well as the private telegrams of the
ladies and gentlemen of the court, and also to receive
replies, he knew more of the court secrets at Osborne
than any other living soul. The inscription which has
just been cut on the stone cross by order of the queen is:

' 'Erected by Queen Victoria as a mark of regard, and in
remembrance of George Warren for his faithful and
zealous service. "Rest in the Lord, and wait patiently
for him.'

"

TRADE NEWS.
Circular No. 1017 on "Switchboard and Instruments"

shows that the Walker company of Cleveland does not
confine itself exclusively to heavy machinery. Switch-
boards for isolated lighting plants and railway power
houses are described in detail, with clear illustrations.

With the shrewdness in securing high-class and novel
electrical specialties so characteristic of that progressive
house, the Metropolitan Electric company, Chicago, has
secured and is now manufacturing and offering to the
trade a pneumatic oil filter. The method of filtration

employed is that used in germ-proof filters. In the issue
of the Western Electrician of October 31st the ac-
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tion of this filter was described. The Metropolitan
company is delighted with the receptioa given this

filter by electrical men in general. Quite a number
have already been sold, and the inquiries \vould seem to

indicate that the Metropolitan pneuraalic filter is a

winner.

General Manager Jas. Bradley of the Bernstein Elec-
tric company of Boston, Mass., has shown great results

in the sale and production of incandescent lamps since

he assumed the management. The company is at pres-

ent doubling its capacity, and is obliged to work many
hours overtime in order to keep up with orders.

The Anchor Electric company of Boston, Mass., re-

ports that the business for the last few days has been so

large, and with prospective orders greater in comparison
than last year, that the season's business will be very
satisfactory. The company has a number of electric

novelties which are awaiting completion, and will be
offered to the trade soon.

The American Electric company of 50 Hartford street,

Boston, Mass., reports that the call for the ''New Era"
electric gas lighters has been very brisk of late. This
article is well known among all supply dealers as being

a standard gas lighter, and it is claimed that it excels

all others, and will last three times as long and only use

one-quarter of the battery force of other electric light-

ers

"We look for the largest business from present indi-

cations, for the coming year, of any since this concern has
been organized," was the cheerful greeting of Assistant

General Manager N.M.Whipple of the American Machine
& Tool company'of Federal street. Boston, Mass. The
productions of this company are of the highest grade and
are widely sold. Friction clutches have been one of the

leading productions of the company.

The Livingston & Boulder Valley Telephone com-
pany of Livingston, Montana, has recently connected
all the principal towns in the two valleys around Helena
with a complete system of toll lines. The company
purchased its apparatus from the Stromberg-Carlson
Telephone Manufacturing company of Chicago, which
has an established reputation for manufacturing high
grade telephones and switchboards.

W.W, McChesney.Jr., of Huebel A: Manger, Brooklyn,
N. Y., manufacturers of electric bells, pushes, etc., was
in Chicago last week. He has made a trip through the

most prominent cities in the central states, where he has
secured a large number of handsome orders for his com-
pany. Mr. McChesney is recognized as one of the best

informed men in the business, and he has contributed
not a little to the success of his well-known house.

The Pacific Electric company of La Crosse, Wis., is

in the field for any kind of electrical work. "We keep
in constant touch with two of the best laboratories in the

United States," it says, "and are continually placing

new ideas before the public. If you are looking for

some electrical or mechanical device, and do not know
where to find it. write us. We keep posted on all new
things. Our office files are the most complete, and we
are constantly adding to them."

Cahall vertical boilers, manufactured by the Aultman
Sc Taylor Machinery company of Mansfield, Ohio, have
recently been sold to the following-named firms: Briar
Hill Iron company, Youngstown, Ohio, 500 horse
power; United Coke & Gas company, McKeesport, Pa,,

600 horse power; Phoenix Horse Shoe company, Pough-
keepsie, N. Y.. 125 horse power; Brown & Co.. Wayne
Iron Works, Pittsburg, Pa., 450 horse power; F. C.

Hood, Watertown, Mass., 400 horse power; American
Net & Twine, company, Anniston, Ala., 320 horse
power; Lowell & Suburban Stieet Railway company,
Lowell, Mass., 1,250 horse power; Chicago Horse Shoe
company. Chicago, 111., 250 horse power; Buffalo Fur-
nace company, Buffalo, N. Y., 200 horse power; Wood-

land Fire Brick company. Woodland, Pa., 100 horse
power; Apollo Iron & Steel company, Apollo, Pa., 250
horse power; National Tube Works company. McKees-
port, Pa. (second order), 400 horse power; Merrimack
Manufacturing company, Lowell, Mass., 250 horse
power; George Westinghouse, Jr., Pittsburg. Pa., 100
horse power; Sicilian Asphalt Paving company. New
York city, 300 horse power; Elmira Knitting Mills, El-

mira, N. Y.. 200 horse power. The Carnegie Steel

company is just finishing up the installation of 6,000
horse power of these boilers at the Edgar Thomson
Sleel Works, Braddock, Pa.

The Globe Electric Light company of 23 James street.

Walden, Mass., is now located in new quarters, in a
large three-story building which has been completely
equipped with apparatus for manufacturing the Globe
incandescent lamps. General Manager R. Berrinberg
reports that business has doubled within the last two
months, and that his company is now installing pump
apparatus which will give three times the present capac-
ity of production. Mr. Berrinberg has had a long expe-
rience in the manufacturing of incandescent lamps.
The special pump which this company uses is one of his

inventions; it possesses many features of merit, which
are noticed in the production of the Globe incandescent
lamps.

Recently a series of important tests was made to de-
termine the accuracy of the Thomson recording watt-

meter under certain conditions. The tests were carried
out to verify sundry criticisms to the effect that on rapidly

fluctuating loads the meter was derelict in its accuracy,
especial reference being made to elevator work. The
object of the tests was the determination of the mean
error under maximum conditions of fluctuations. and the

result is stated to be gratifying to the manufacturing
company, which is authority for the statement that the

maximum of error introduced by this character of load,

/. t'., under the worst possible or maximum condition of

fluctuation, did not exceed six-tenths of one per cent.,

a percentage materially reduced under conditions less

than the maximum.

BUSINESS.
Fred M. Locke of Victor, N. Y., manufacturer of line

material; has just secured the contract for 5,000 insula-

tors for the Blue Lakes Water company's power trans-

mission line in California.

The American Engine company of Bound Brook, N.

J., is about to ship one of its new American Ball engines
to the Chinese government, to be used in driving ma-
chinery for the coinage of silver.

Jos. A. Koss & Co., electrical contractors, 269 Dear-
born street, Chicago, do a general construction business,

making a specially of residence wiring and electric gas
lighting. They claim to be especially well equipped for

work of this kind.

Thomas P. Conard of Philadelphia has removed his

office from 206 Walnut place to room 16 Forrest build-

ing at 119 South Fourth street. Mr. Conard is agent
for the Holland water- tube boiler and can furnish all

sorts of machinery and boilers at manufacturers' prices.

The Electric Appliance company reports an excellent

lamp business during the months of October and No-
vember, The Packard lamp not only holds it own, but
gains ground every year in a way that seems to clearly

indicate that it is made of the right kind of stuff and has
lasting merit.

The Connecticut Telephone & Electric company of

Meriden, Conn,, has issued a complete catalogue show-
ing a large number of various designs of telephones.

One important feature is the description with diagram
showing the intercommunicating system, and also direc-

tions for setting up series battery. The reproduction of

a number of letters from important concerns who have
used these telephones during the past year indicates the

good position which this company occupies in the tele-

phone business.

A fine souvenir of the handsome city of Boston.
"King's Boston Views," containing reproductions of a
hundred photographs and a double-page bird's-eye view,
is a pleasant reminder sent by the American Electric
Heating corporation to its friends. The only advertising
is on the cover, and the views are well worthy of pres-
ervation.

The trade in general will be interested to know that
Simplex wire is being used for the wiring of both the
Stewart and the Silversmiths' building, Chicago. West-
ern Manager H. R. Hixson of the Simplex Electrical
company is naturally feeling elated over his success,
and he certainly deserves it on account of the energetic
manner in which he is continually pushing his most
excellent product.

The Electric Engineermg & Supply company of Syra-
cuse, N. Y., has almost ready for distribution a com-
plete catalogue of about 125 pages, containing illustra-

tions and price-lists of all thearticles of its manufacture,
consisting of railway specialties, line material, hoods, a
complete line of incandescent supplies and an extensive
display and price-list of jack-knife switches. There
will be over 25 pages of tabulated lists of these switches.
A special feature of this catalogue will be illustrations

and prices of all switch parts and switchboard parts.

The success which the General Electric company's
long-burning arc lamps is meeting from all sides is shown
by the steady increase in the orders. In a recent letter

from the superintendenfof an important station in Maine
is the following: "We have used the lamps for eight
months with exceedingly gratifying results. Our cus-
tomers are as well pleased as we, as increasing orders for

them testify. We can commend this lamp most highly
to electric companies wishing a lever against gas, and in

places where the ordinary arc or incandescents cannot
be installed."

Its insulator record on the heavy transmission lines

from Niagara Falls to Buffalo is one of which the Impe-
rial Porcelain Works of Trenton. N. J., is justly proud.
The special insulators used weigh nearly 12 pounds each.
They were subjected to severe tests. Each one was im-
mersed in a salt water bath and a current of 40,000 volts

from a transformer was used. At 'the slightest sign of

a defect of any kind, the insulator showing it was at once
condemned. Although such a test may appear unusually
severe for insulators designed to carry a circuit trans-

mitting but 10,000 volts, it was deemed to be the wisest
course to pursue, as it assured a large factor of safety.

Pqrcelain insulators from three concerns were tested. It

is but just to state that those manufactured by the Im-
perial Porcelain Works of Trenion, N, J ,

passed the se-

vere test with an unusually high record. Less than two-

thirds of one per cent, of one patern of the insulators

supplied by this firm failed to stand the test.

The Williamsport Wooden Pipe company of Williams-
port, Pa, has received a contract from the Standard
Telephone company of Philadelphia for wooden coa-
duit, which was given to it the day following election

when it was known that Mr. McKinley had been elected;

this contract was held in abeyance until the result was
known. This is one of the largest contracts that has
been given out for years, and was the subject of no little

talk among the telephone men of the country as to

whom the contract would be awarded. The Williams-
port company is at present running its works on an
average of 22 hours per day, and from the present pros-

pects without doubt will continue for many months to

come, and it has now equipped the works with an elec-

tric light plant, so that material can be turned out night

and day. There is a great demand for this conduit,

which is claimed to be the cheapest, most durable and
practical of any conduit manufactured. General Man-
ager N, B. Bubb is spending a share of his time in

Philadelphia at present.

ILLUSTRATED ELECTRICAL PATENT RECORD.
571,328, Electrically Operated Water Supply System.

John P. Barrett, Chicago, 111. Application filed

August 31. 1895.

Water mains extend from main station pumping apparatus
to the districts to be -supplied ; a series of electrically oper-
ated auxiliary pumps are situated at intervals along the
mains for assisting the main pumping apparatus in forcing
the water through the mains; a series of tanks or stand-
pipes are situated at the centers of distribution of outlying
districts; an electrically operated pump is provided in con-
nection with each of the stand-pipes for forcing water from
the mains into the stand-pipe ; supply pipes are connected
with the stand-pipes; a generator or other source of elec-

tricity is located at a central station and connected in cir-

cuit with the electrically operated pumps to supply current
thereto, and controlling apparatus at the central station for
controlling ihe current supplied to the electrically oper-
ated pumps, whereby the electrically operated pumps may
be thrown into operation when desired to assist the main
pumping apparatus.

571.35^- Electro-magnetic Signal-receiving Instrument.
Stephen D. Field, Stockbridge, Mass. Application
filed August II, i8g6.

One feature is a polarized relay, having its electro-mag-
netic core wound with two independent magnetizing coils

or windings of equal and opposite magnetizing power, but
unequal inductance, the coils being connected in parallel
with one another.

571,362. Magnetic Separator. Joseph B. Hamilton,
Springfield, Mass. Application filed December 5,

1893-

A receiver is located adjacent to a revolving electro-mag-

Issued November ly^ i8g6.

netic cylinder and a revolving wiper, and provided with a
projecting bottom and backwardly turned lip or flange.

571,363. Electric Governor for Water Wheels. Will-

iam W. Handy, Baltimore, Md. Application filed

June 19, 18

WW gw
NO. 571,409.

A prime motor and mechanism for regulating the force
applied to the prime motor are employed; also a solenoid.
a reciprocating core in the solenoid, a double lever from
which the core is suspended, having a number of pro-
jections on each end, and contacts with which the pro-
jections of the lever may engage, the contacts being con-
nected with a source of current and the electrically operated
regulating mechanism.

571,399. Telephone Transmitter. David N. Rowan,
Irvington, N. Y, Applicatfon filed December ic,

1895-
Electrodes and granular conducting material are sus-

pended on the flexible, non-conducting shelves between the
electrodes.

571.409. Electric Brake. Elmer A. Sperry, Cleveland,

Ohio. Application filed June 20. 1896.

Motors are operated as generators to supply a braking
current, and electro-magnetic braking devices are used, to-

gether with an auxiliary source of electromotive force in-

dependent of the motors and the- trolley current, and a de-
vice for causing the current from the auxiliary source to

pass through the brake magnets when the braking current
ceases.

571.410. Electric Controller. Elmer A. Sperry, Cleve-

land. Ohio. Application filed July 31, 1S96.

Essential features are an inclosing case, a contact cylin-

der, a limit switch mounted within the case, a magnet for

closing the limit switch, and means actuated by the con-
troller handle for opening the limit switch before the power
circuit is closed.

571,420. Commutator Brush. AldredK. Warren. New
Brighton, N. Y. Application filed May 15, iSg6.

The material is adapted to rub on a commutator, and
there is an extension piece of similar cross-section to the
brush, and means for fastening the brush and extension to-

gether. '

571,426. Electric Thermometer. Michael A. Agelasto,

Norfolk, Va. Application filed May 8, 1896.

A Wheatstone bridge is jncluded in a battery circuit, and
has one of its resistance coils isolated at a remote point to

form a thermostatic coil ; there are also a suitably arranged
scale, a stationary permanent magnet having oppositely ar-
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ranged poles, a dead-beat helix or coil pivotally suspended
from a lixed point of balance between the poles of the per-
manent magnet, and having circuit-wire connections with
the bridge, and a pointer moving over the scale and fitted

directly to the dead-beat belis or coil.

571,441. Electric Signal Box. William W. Hibbard,
Rochester. N. Y. Application filed June 16, 1894.

Two boxes are set, one within che other, and separated by
a clear space; four spiral springs at the corners connect the
boxes and sustain the interior one, and insulators are pro-
vided, around' which the springs rest, the insulators con-
structed with cores that enter the hollow of the springs,
and end flanges that prevent contact of the springb with
the boxes.

571,445- Annunciator. Franklin A. Jennings, Ithaca,

N. Y. Application filed Ma}' 11, 1S95.

A dial is provided with a series of notices, and a pointer
shaft and pointer: a ratchet on the shaft, a battery, an elec-

tro-magnet are employed, having a swinging armature and
two pawls upon the armature simultaneously engaging with
the ratchet to respectively push and pull it around and
shift the pointer each time a circuit is made, in combina-
tion with a cam upon the pointer shaft, a lever engaging
with the cam. a cylinder provided with a series of train-

designating notices, and a pawl connected to the lever and
engaging with a ratchet, all actuated by the rotation of the
pointer shaft to rotate the cylinder to change the notice
which is displayed through a slot in the dial.

571,460. Primary Battery. Samuel N. Smith, Minne-
apolis, Minn. Application filed November 16,1895.

A cylindrical zinc element is suspended from the cover
into the cell outside of the porous cup ; a porous cup of car-
bon is also suspended from the cover and extending into

the cup of clay ; a washer or packing is provided between
the cover and the top of the cup of clay, and theie are elec-
trical connections on the cover with the zinc and carbon .

parts, the zinc and carbon parts being removable with the
cover; a depolarizer comprising-acidulaied nitrate of soda
is provided in the carbon cup, and a solution of common
salt is provided in the cell outside the cup of clay.

571.462. Field Magnet Structure. David P. Thom-
son and Henry Geisenhoner, Schenectady, N. Y.

Application filed August 18, i8g6.

Salient poles of laminated structure are provided with
separate laminated tips, and there are means for securing
the tips to the poles.

571.463. Controlling Electric Arcs. Elihu Thomson,
Swampscott, Mass. Application filed June 26,1896.

This improvement in the art of regulating or controlling
electric arcs consists in subjecting the arc to the directive
influence of a resultant field of force produced by a plural-
ity of magnetic or electro-magnetic devices, the Tines of
force from some of which tend to drive the arc in one
direction, while those from other devices act to oppose or
modify the action of the first named,

571,467. Regulating Polyphase Circuits, Albert H.
Armstrong, Schenectady, N. Y. Application filed

May 2, 1896.

The art of regulating a polyphase alternating current
motor, translating device or other circuit consists in intro-
ducing between the circuit to be controlled and the main
source ot polyphase electromotive forces intermediate con-
stant electromove forces, and varying the phase relation
between the electromotive forces of the lines and those of
the intermediate source from coincidence to opposition,
thus impressing upon the motor or other device to be regu-
lated the desired resultant electromotive forces.

571,478. Alternating Current Motor. Maurice Hutin
and Maurice Leblanc. Paris, France. Application
filed May 25, 1895. Patented in Belgium January
9, 1891.

An electric circuit possessing self-induction charged with
alternating currents and an electrolytic polarization bat-
tery having a sufficient number of cells in series to neutral-
ize by polarization the electromotive force of the self-in-
duction in the circuit.

571,489. Manufacture of Electrical Resistances. Au-
gustus J. Marquand, Cardiff, and David Lowdon,
Barry Dock, England. Application filed June 25,

1896.

This material is composed of asbestos cloth, having de-
posited m its texture carbon resulting frojn the decomposi-
tion of carbonaceous material in contact with the asbestos
cloth.

571,502. Electric Elevator. Robert Wilson, Louisville,

Ky. Application filed July 8, 1895.

A car, an electric motor, two speed-controlling rheostats
and a solenoid having two indepeudent cores respectively
operating the rheostats are described.

571,504. Microphone Transmitter. Edgar A. Barka-
low and Nehemiah Crawford. Kokomo, Ind. Ap-
plication filed July 31, 1896.

A vibratory diaphragm is clamped over the front open
side of the box and included in the primary circuit; a non-
conducting cup is secured within the box in rear of the dia-

Chragrii and open at its front side; a mass o I granulated car-
on or similar material entirely filling the cup and confined

therein by the diaphragm, which is in direct contact with
the material, and a carbon pencil or rod extending through
the cup and having the portion within ihe cup entirely sur-
rounded by the granulated material.

571,507. Electric Signaling System. John P. Buchanan,
Boston, Mass. Application filed February 5, 1894.

When the signal falls by gravity into the danger posi-

tion, an eluctro-rnagiiet is arrangeti to operate the signal to

put it 10 "safety" by a battery having its poles permanently
connected to ihe operating magnet. There is a shunt cir-

cuit around the battery containing a pair of contacts con-
trolled by a irftck circuit, the shimi circuit operating when
closed to permit the ^li^nal to go to "danger" by gravity,
and when open to put the signal to "safety" by the power
of the inaK^'Ct.

57^.5^7- Automatic Trolley Switch. Louis M. Erb,
Leavenworth, Kan. Application filed February 29,

1896.

A shiftablc tonRue and n (rigger lying in the path of the

tread of the trolley wheel, and adapted to he moved upward
by the upward prcuiiure of the trolley, and thereby Bhift the
tongue.

57^.531- Process of Producing Coatings Composed of

Earthy Oxides. Rudolf f-anghans, Berlin. Germany.
Application filed November 18, 1895.

Hydrated oxidcBof earth mcinlHare diftftolvcd in HOllitionfl

of ncutrnl earth saltft, to thereby fortn »n eloctrolyln. The

separating of the hydroxides of the earth metals is accom-
plished by the action of an electric current of high density.

571.532. Process of Producing Coatings Composed of

Earthy Oxides. Rudolf Langhans, Berlin, Germany.
Application filed November 29, 1895.

Coherent and firmly adhesive porous coatings composed
of one or more earthy oxides are produced by electrolyzing
a dilute aqueous solution of a raetahydroxide of an earth or
alkali earth metal by an electric current of low density, de-
positing thereby upon an electro-conductive foundation as
the cathode, a coating of hydroxide, and finally drying and
calcining the deposit.

571. 533- Electrolytic Process of Converting Hydroxides
of Earth and Earth Alkali Metals Into Indissoluble

Organic or Inorganic Salts, etc. Rudolf Langhans,
Berlin, Germany. Application filed March 28,

1896.

The process of electrolytically transforming into salt the
hydroxide of earth metal deposited upon electro-conductive
foundations consists in placing such coated foundations as
an anode in an electrolyte, which consists in an aqueous
solution of an acid or its specified equivalent capable of
converting the hydroxide coating into a salt which is in-

dissoluble in the bath, but reducible to oxide by the action
of heat, and electrolyzing by a current of low density.

NO. 571,426.

571.539- Electrical Switch Conductor. William H.
Sawyer, Providence, R. I. Application filed August
12, 1896.

An electrical cord or conductor composed of an elastic
rubber cord surrounded by a braided web carrying one or
more wires or conductors, and the whole inclosed within a
suitably wound or braided covering.

571,560. Apparatus for Use in Painting Trolley Poles.

Henry A. French, Providence, R. I. Application
filed June 10, 1S96.

The arrangement includes a platform, a movable support
therefor, a ladder pivotally and adjustably mounted on the
platform, two or more knee brackets pivoted to swing on
the outer sides of the ladder, small platforms fast on the
brackets, and an adjustable brace rod secured to the ladder
and platform to support and adjust the ladder.

571.590- Coin-controlled Mechanism for Telephones.
Richard D. Gallagher, Jr., Chicago, 111. Applica-
tion filed March 14, 189G.

In a coin-controlled mechanism for telephones there is

the combination of a coin-chute, a call-circuit switch, an
operating handle normally engaging the switch to maintain
the user's call-circuit open, and a gravity catch normally
locking the handle and extending into the chute to arrest a
coin therein for unlocking the handle.

571,591. Apparatus for Electrolysis of Chlorides, etc.

James Hargreaves, Farnsworth-in-Widnes, and
Thomas Bird, Cressington, England. Application
filed January 4, 1894.

A cell having opposing porous diaphragms, and an anode
and cathode respectively located in contact with the ex-
terior surfaces of the diaphragms.

NO. 571. 47^^-

571.595- Cable Terminal Box. Willbur H. Johnston,
St. Louis, Mo. Application filed September 14, 1896.

One claim is given : The combination with a main cable-
head adapted to receive a main cable, of an auxiliary cable-
head adapted to receive a brancli or office cable, said cable-
heads forming a cable terminal laox, binding screws or
terminals mounted upon each cable-head, to wiiich termi-
nals the conductors of the respective cables are adapted to
be connected, and fuses or other heavy current arresters
adapted to electrically connect the terminals connected
with the conductors of one cable with. the terminals con-
nected with the conductors of the otlier cable.

571,600. Controller for Electric Pumps. Frank W.
Merritt, Duluth, Minn. Application filed Febru-
ary 14, 1896.

The combination is shown with a switch governing tlio

electric circuit of the pump motor, of a switch-actuating
piKton (iiid cylinder, a controlling piston and cylinder con-
nected at one end with the force side of the pump, a spring
acting on tho piston in opposition to the pump pressure,
and an Intermodiato cyllndor and piston controlling (luid-
prosHure supply and waste of the switch cylinder an<l
piston, and in turn governed in operation by the controlling
plHton.

571,655. Electric Furnace. Adam C. Girard and Ern-
est A. G. Street, Paris, France. Application filed

May 24, 1895. Patented in France May 25. 1893;
in England July 8, 1893; in Germany August 2,

1893; in Austria-Hungary August 2, 1893; in Bel-
gium September 9. 1893; in Switzerland September
14, 1S93; in Italy September 30, 1893, and in Spain
October 27, 1893.

An important feature is a fixed carbon tube or casing
through which the material to be heated is fed, the carbon
tube or casing conbtituting a common electrode ; one or more
other electrodes are arranged in proximity to the carbon
tube to produce an arc outside of the tube, whereby the
material under treatment is separated from the arc.

571,669. Lightning Arrester. Achilles de Khotinsky,
Boston, Mass. Application filed September 24,
1896.

A Spark or air gap protective appliance, consisting of two
carbon plates having their proximate surfaces grooved or
channeled, and a centrally slotted non-conducting septum
between them, the edges of the slot coinciding with the
axial or central lines of the channels.

571,695. Telegraph Switch Mechanism. Frank P.
Scott, Terre Haute, Ind. Application filed March
25, 1896.

In a telegraph switch mechanism, the combination with
the swiich-arm and its shaft, of a motor so connected up
with the shaft as to operate it, a baciery, an armature, a
contact-point, a circuit through the motor, armature, con-
tact-point and battery, a branch line connected up with the
magnet which operates the armature, and means on the
branch line for operating the armature.

571.706. Electric Cable. Silvanus P. Thompson, Lon-
don, England. Application filed July 20, 1892.
Patented in England December 21, 1S91. and July
4, 1S93; in France June 20, 1892, and December
13. 1893; in Germany October 23. 1892; in India
April 25, 1893, and August 17, 1894; in Spain Sep-
tember 4, 1893, and April 10, 1894; in Brazil Feb-
ruary 7. 1S94; in Ceylon August 22, 1894, and in

Straits Ssttlements Ddceraber 14, 1895.

A cable is described, comprising two or more insulated
conductors running side by side, and provided at intervals
with compensating devices for diminishing the electrostatic
capacity.

571.707. Electric Cable. Silvanus P. Thompson, T.on-
don, England. Application filed July 20, 1892.
Patented in England December 21, 1891. and July
4, 1893; in France June 20, 1S92, and December
13. 1893; in Germany October 23, 1892; in India
April 25, 1893, and August 17, 1894; in Spain Sep-
tember 4, 1893, and April 10. 1894; in Brazil Feb-
ruary 7, 1894; in Ceylon August 22. 1894, and in
Straits Settlements December 14, 1895.

The method of counter-balancing the eftect of distributed
electrostatic capacity in long lines of metallic return cir-
cuits in which the conductors are separately insulated
throughout consists in dividing the circuit into a series of
successive separately insulated metallic return circuits, in
each ofwhich a movement of electricity takes place and
connecting these circuits bv mutual induction.

571,710. Trolley for Electric Cars. Samuel F. Tufts,
Westbrook, Me. Application filed October 9, 1895.

A trolley wheel is mounted in a standard carried by a
head: there is a spring for holding the standard in a raised
position, and arms on the standard

; a disk works between
the arms and^carries by and free to slide upon a rod secured
in the head, and a spring on each side of the disk to hold it
normally in a central position.

571.723- Electric Gas Lighting Apparatus. Charles
W. De Mott, Brooklyn, N. Y. Application filed
May 8, 1896.

The first claim is reproduced: The combination in an
electric gas-lighting circuit, of the electro-magnetic, oscil-
lating armature, contact-plate for the section wires mounted
loosely on the vibrating axis of the armature, and having
the insulating strip for breaking the circuit through said
section wires, contact devices connecting said plate with
the magnet wire, and the rigid arm of the armature shaft
connected with the contact-plate by a slack-motion device,
whereby it is inoperative on said plate in the normal use of
the lighting appaiatus, but causes said plate to interrupt a
short-circuit.

571.730. Combined Electric Hydraulic Elevator. John
Parkinson, Los Angeles, Cal. Application filed

April 10, 1895.

The operation of this apparatus mav be electrically con-
trolled.

571.731. Combined Electric Hydraulic Screw-controlled
Elevator Engine. John Parkinson, Los Angeles,
Cal. Application filed June 25, 1895.

There is a body of liquid in the cylinder on both sides of
the piston, and means to allow the unobstructed flow of
liquid from one end of the cylinder to the other when the
piston moves in one direction; means to electrically restrict
and control the flow of the liquid from end to end of the
cylinder.

571.732. Combined Electric Hydraulic Elevator. John
ParkinsoUj Los Angeles. Cal. Application filed

December 3, 1895.

A valve is arranged to allow the free flow of liquid from
the reservoir into the cylinder and to prevent such flow; a
rod is coimected with such valve, extending through the
wall of the valve chamber; a toggle is connected with the
valve to reciprocate it; a lever is arranged to operate the
toggle ; means arearranged to operate the lever to straighten
the toggle to close the valve; an electro-magnet is arranged
to operate against such means to Ijend the toggle to lift the
valve, the power wire connecting the motor with the source
of electrical energy and passing through the magnet to
energize the same.

571,734, Electric Cut-out. Benjamin F. Rout, Stan-
ford, Ky, Application filed March 27, 1896.

Tliis device comprises the non-conducting base, the upper
and lower blocks, the sliding rod carrying a conlact-plate
the contact-arms pivotiilly connected to the lower contact-
blocks, and means carried by the operating rod to move the
contact-arms into and out of contact with the upper con-
tact-blocks. '
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Old Hydraulic Canal Plant at Niagara

Falls Transformed for Electrical

Transmission.
Bv Orrin E. Dunlap.

In the construction of its new power house and plant

at the water's edge in the Niagara gorge, the Niagara

Falls Hydraulic Power & Manufacturing company has

raade the most notable improvement in its canal

property since it came into its possession. The canal

was built between 1S53 and i86t, but in 1870 only one

small mill was availing itself of the water power offered.

attention for the prominent part it is taktog in the de-

velopment of the industrial era of New Niagara.

The hydraulic canal takes water from the upper Ni-

agara river at almost the lowest practicable point, there

being a descent of about 50 feet from the entrance to the

canal to the falls. The canal is about 4,400 feet long, and

while the width of the right-of-way is 100 feet, that of the

canal proper is but about 70 feet, its average depth be-

ing II feet. At its lower end, running parallel with the

high bank, there is a basin 400 feet long and 70 feet

wide. For the installation which is the subject of this

article a canal 275 feet long, 16 feet wide and 20 feet

It is in the apparatus for handling these gates that

Wallace C. Johnson, chief engineer of the Niagara Falls

Hydraulic Power & Manufacturing company, takes es-

pecial pride, for it is constructed after his designs and

works most efiBciently. In front of each pair of gates

stand two cast-iron cylinders about eight feet high, and

containing a piston. The tops and bottoms of these cyl-

inders are connected to a pump, run by an electric mo-

tor, by which oil can be forced into the top or bottom of

the cylinders as desired. The piston rods of the two

cylinders are connected at the top by an iron beam car-

rying four heavy iron hoops, which take hold on pins in
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FIG. 1. OLD HYDRAULIC CANAL PLAN

The plan was such as to make the people about the

Falls hopeful that the future had good things in store

for the project, but capital and demand for power were

lacking to make it the success contemplated until the

year 1877, when Jacob F. Schoellkopf and the late

Abram Chesbrough purchased the property and organ-

ized the Niagara Falls Hydraulic Power & Manufactur-

ing company, of which
J.

F. Schoellkopf is still presi-

dent. New life was given to the scheme; mills were

built, and their number kept increasing, until it was

found that the canal as originally constructed was not of

sufficient size to furnish water enough to supply the

power demand. For the last four years men and

dredges have been kept busy increasing the depth and

width of the canal, until to-day it commands very much

T AT NIAGARA FALLS TRANFORMED FOR ELECTRICAL TRANSMISSION.—INTERIOR OF POWER HOUSE

deep, in which the water runs at a depth of 16 feet, leads

to a forebay 180 feet long, 30 feet wide and 22 feet deep.

This forebay is located between the canal basin and the

edge of the high bank, the south end being closed with a

wooden dam, the idea being to extend the forebay at

some future time, when another connection will be made

with the canal basin. It is over this forebay that the

gate-house is built, which covers the gates by which the

water is let into the penstocks, previously passing

through racks for screening out all floating substances

likely to endanger the wheels in the power house below.

Under the gate-house there is also a gate by which the

canal can be cleaned at any time desired. This waste

gate consists of two gates, each 20 feet deep and eight

feet wide.

the gates, and by simply running the pump and adjust-

ing the valves the gates may be raised or closed at pleas-

ure, one or both gates being handled at a time. By
means of this apparatus 100,000 pounds pressure can be

exerted on the gates if necessary.

The gate-house itself is an iron frame structure cov-

ered with corrugated iron. In length it is 180 feet, and

in width it is 46 feet. The penstock that takes water

from the forebay to the wheels is eight feet in diameter,

and for 25 feet it projects in a horizontal direction to

clear the edge of the high bank, when it descends in a

vertical direction 135 feet to a solid foundation on the

lower stratum of Niagara limestone. From this point it

extends on an angle of 45 degrees to the power house

building, under the floor of which it runs about 70 feet,
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being 10 feet in diameter for this distance. The pen-

stock is niTideof the best quality steel plate, each piece

of which was rolled to special order and tested and in-

spected before going into the work. It is five-sixteenths

inch thick at the top and fifteen-si.*;leenths at the bot-

tom. Ritter & Conley of Pittsburg did the work on it.

At the lower end this penstock has 100 pounds pressure

to the square inch. Beneath the power house floor

there is a tail race formed by two masonry walls 17^
feet apart and extending from a point six feet below

the water in the river back to a point 20 feet above, or

to the floor of the power house. In this tail race the

'{-; •

FIG. 3. OLD HYDRAULIC CANAL PLANT AT NIAGARA FALLS
TRANSFORMED FOR ELECTRICAL TRANSMISSION.

entire lower portion of the penstock, with its enormous

weight, hangs suspended on iron supports.

The power house is built of stone quarried on the site.

The present section is 100 feet wide and 60 feet long, to

be extended until it is 180 feet long, the work now being

in progress. It is a one-story building, 30 feet from the

floor to the eaves. The roof is supported by iron trusses,

leaving the flioor free from posts. All parts of the in-

terior are reached by a traveling crane, operated by

hand and capable of lifting 26 tons. The crane was

built by the Buffalo Structural Steel Works. Immedi-

ately on entering the power house one is impressed by

the beauty and simplicity of the installation. A view

is given in Fig. i. Every part of the machines is before

the attendants' eyes. If an accident occurs, the cause can

be instantly determined. The four water wheels of the

plant were made by James Leftel & Co. of Springfield,

Ohio. They rest on the floor and take their water supply

from the penstock through five-foot openings, each wheel

having an individual supply. The inlet pipes to the wheels

can be closed by valves operated by hydraulic pressure.

These 60-incb valves were made after W. C. Johnson's

plans by R. D. Wood & Co. of Philadelphia.

The details of the wheels were designed by Jam es

Leffel & Co.'s engineer, A. F. Sparks, and the weight of

FIG. 2. OLD HYDRAULIC CANAL PLANT AT NIAGARA FALLS
TRANSFORMED FOR ELECTRICAL TRANSMISSION.

each water wheel is about 50 tons. The wheels stand on

very strong, heavy, double steel beams, placed upon

solid foundations of stone, the whole being of a most sub-

stantial character. These steel beams span the tail race,

and from the same framework the horizontal portion of

the penstock is supported by means of .\H iron rods, each

1^ inches .square. The wheels are known as James Lef-

fel & Co.'s Niaj^jara type—a double discharge turbine, in

form and detail especially adapted to the requirements

of the Niagara development. This type of wheel consists

of a large, flattened, vertical, circular casing, containing

the guide case of the wheel proper. It is into this ex-

terior wheel casing that the water is admitted from the

faupply pipes underneath, flowing upward and surround-

ing the guide case, being admitted to the runner through

a series of oscillating guides, which constitute also the

gates. From the sides of this casing project ihc discharge

pipes, laterally and then downward by a gradual curve,

10 which draft tubes -/o feel in length are attached, thus

utilizing in part the atmospheric pressure. The heads of

the larg.e casing are of curved form and shape, probably

to secure strength. They are made of cast-iron ^}4.

inches thick, and a circular band of steel plates three-

quarters of an inch thick, double riveted to the cast

heads, constitutes the straight or cylindrical portion of

the case. It is within this casing and the guide casing

that the runner or wheel proper is located upon a hori-

zontal shaft, supported by adjustable ball and socket oil

bearing, upon heavy arched iron bridge-trees exterior to

the outer casing. The runners of the wheels are 74

inches in diameter, and made of bronze and iron, very

substantially built. The shell comprising the buckets

proper, which receive the water by a sharp dividing dia-

phragm or ridge, is made of bronze, the central portion,

upon which the shell is rigidly fastened, being of iron. The

wheels discharge the water laterally into the receiving or

discharge pipes, and owing to the peculiarity of the de-

sign there is no uncompensated pressure upon any part

of the wheel, and, therefore, no end thrust or pressure

endwise on the shaft, but the whole is perfectly balanced

wherever it comes in contact with the water. The gates

are operated by a double ring arrangement which is

easily within thecontrol of a hand-wheel operated by one

person. To the hand-wheel shaft the automatic mechan-

ical governor is readily attached, and in this plant the

Lombard governor, made by the Lombard Water Wheel

Governor company of Boston, is in use. The head of

water is about 210 feet.

The greater part of the power from this new plant is.

transmitted on aluminum cables, two in number, each

containing 250 wires, to the top oE the high bank to the

new aluminum factory of the Pittsburg Reduction com-

pany, of which W. S. Ferguson is superintendent. To
supply this power the Westinghouse Electric & Manufac-

turing company built and installed six 560 kilowatt elec-1

trolytic generators. These machines were installed un-|

der the personal supervision of W. K. Dunlap, the effi-

cient representative of the Westinghouse company at the

Falls, and are directly connected by flexible couplings to

the shafts of the turbines. Each of the turbines nearest

the high bank operates two of these generators, and each

machine generates 2,000 amperes at 2S0 volts, operating

at 250 revolutions per minute.

All six machines are exactly alike. A representative

illustration is that in Fig. 2. The field of each consists

of eight laminated steel pole pieces, which are cast into

a circular yoke or frame. The armature core is com-

posed of punched steel disks of carefully annealed steel,

while the core is built upon an iron spider, which also

carries the commutator. The periphery of the armature

is slotted to receive the winding, which is composed of

copper bars held in slots by means of retaining wedges

of hard fiber. These wedges are driven into the notches

near the top of the slot, longitudinal with the armature.

Should it become necessary to remove any armature coil,

they can be pressed out at will. Ventilating spaces

through the spider and armature core are so arranged to

allow constant circulation of air through the commutator

and windings when the machine is running. The fin-

ished armature is shown by Fig. 3. The commutators

are constructed from the very best hard. rolled copper

obtainable, the segments being spaced by prepared mica

of such corresponding hardness that an extremely even

wearing surface is presented to the brushes. The brush-

holders are supported by a casting which is secured to

the bearing. Carbon brushes are used.

The fourth turbine is used to operate two generators

built by the General Electric company. These gen-

erators are of 750 horse power each, their capacity

being 1,000 amperes at 550 volts. They are rigidly

connected to the water wheel, and are run at a speed of

300 revolutions per minute. They are compound

wound for railway service, and are to be run in multiple.

Since the completion of this installation, the Niagara

Falls Hydraulic Power & Manufacturing company has

commenced supplying the Niagara Falls and Lewiston

railroad with electric power for operating its cars, and

also supplies the Lewiston and Youngstown trolley line.

I' or this service a second generator, made by the Gen-

eral Electric company, is used as a "booster." This

"booster" stands on the power house floor directly in

front of the turbine, and is found to do admirable work.

A portion of the current supplied by the General Elec-

tric generators is used about the city. The switchboard

for the General Electric apparatus is made of Vermont
marble. Weslon ammeters and the standard General

Electric circuit breakers are used. I. R. Edmunds, the

capable local representative of the General Electric

company, had full charge of installing his company's

portion of the plant.

It is worthy of mention that any one turbine can be

operated or shut down. The machines were all started

without the least hitch, and have been running with re-

markable smoothness. The formal opening of the plant

occurred on the afternoon of Monday, November 23d,

at which time prominent citizens of the -Falls and

Buffalo were the guests of the company, their comfort

being cared for by Arthur Schoellkopf, mayor of the

city of Niagara Falls and business head of the

Hydraulic Power company. The beauty of the installa-

tion, the ease with which the power is developed and

the great enterprise of the company were warmly com-

mented on, F. G. Lott, who is the electrical superintend-

ent in charge of both this plant and that of the Buffalo

Electric Light & Power company, under their combined

interests, receiving his share of congratulation for the

success attained. As at present arranged, the entire

local distribution of power within the city of Niagara

Falls is in Mr. Lott's charge, his position being one of

considerable responsibility.

Haskins' Electrically Controlled Tor-
pedo.

It is easy enough to make a torpedo, to shoot it

through the water at a good round pace, and make it

HASKINS ELECTRICALLY CONTROLLED TORPEDO.

explode when it strikes the mark, but to make it hit the

object aimed at oftener than once in a while has been a

knotty problem with which inventors have wrestled for

many years. A moment's thought will show the rea-

sons for this. The two vessels are not usually moving
either in the same direction or at the same speed, and a

very slight angle of discrepancy in the direction of the

torpedo, a change of speed in the target vessel or a

change of direction, say in tacking, or all these elements

in combination, render anything like accuracy in ordi-

nary torpedo firing almost an impossibility. For instance,

the Whitehead torpedo, which is perhaps the best

known to naval authorities of Europe, at least, is only

expected to average one hit in 10 shots.

An improvement on the Whitehead torpedo is the auto-

mobile torpedo for which C. D. Haskins, the inventor,

claims the great advantage that under all circumstances,

having arrived within a reasonable distance of the mark,
the torpedo makes a bee line for the target, as if it pos-

sessed visual as well as directive powers—in short, it

seems to act much like a sentient being. Ft is really

controlled and attracted magnetically. Reference to the

accompanying sketch, Figs, i and 2, will readily

illustrate the principal feature of this invention.

When the torpedo, which is shot in a straight line,

reaches the neighborhood of the vessel it is to attack,

an automatic steering device is put in operation. The
moment the torpedo comes within the influence of the

attractive force of the iron hull, on either side of it, a

delicate mechanism is set in action within the torpedo

This mechanism controls a motor which actuates the

rudder, steering the torpedo in the direction of the

strongest attraction. It may pass that line, but the

rudder instantly moves in the opposite direction as
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readily as if the order had been given from the bridge of

the vessel. In the cuts two examples are shown, in

both of which A represents the torpedo, C the gunboat

and B the hostile vessel. A dotted line around j5, Fig.

I, represents the danger area, within which, if the tor-

pedo reaches it, the attractive force of the iron hull will

start the steering combination, and the torpedo will be

directed to the vessel. This zone of attraction is as-

sumed to be about 300 feet in diameter. It is pretty

generally concluded that a large majority of all the tor-

pedoes fired would pass within that circle. Fig. 2 shows

the course of a torpedo fired at an approaching vessel.

The first suggestion that comes to one's mind is that

there is a possibility of the little terror being attracted

backward, and that the gunboat may be "hoist

with its own petard." But the truth is that there is not

the least magnetic force set up until it is far out of the

way of any magnetic affinity which might work an in-

jury to its friends. The letter D in both cases shows

how far it goes before the magnetic influence is set up.

The steering device, which weighs about 125 pounds,

can be applied to any torpedo, and is very easily ad-

justed. After a satisfactory and successful series of

laboratory tests it was taken out in Boston harbor on

Patent Law and Patent Lawyers.
The patent lawyer came to the front about the time

the telegraph was introduced into commerce. As in-

ventions have increased in commercial importance, the

number of those making a specialty of the patent law

has likewise increased. The fame and honor due the

inventor, the scientific discoverer, is rightly of the high-

est given to the world's benefactors. Who to-day,

standing before the statue of James Watt in West-

minster Abbey, would not be as deeply moved as when,

passing on, he contemplates the memorials to those

poets and heroes whose ashes repose in that most

famous temple near the dust of forgotten kings.

Always inscribed among the immortals will be found

the names of great inventors. Some of these, as Fara-

day and Henry, appear to have worked for the love of

science, without seeking the just rewards offered by the

patent laws. There are now no living inventors, it

may be said with confidence inspired by full knowledge

of those in the electrical field, who are thus wholly

neglectful of commercial rewards.

It naturally follows that the work of those who are

devoting their lives to protecting inventors on the one

hand against the greed of the public, and the public on

Likewise the public at large, including inventors, owe
much to patent lawyers who have with a persistency

sometimes thought obstinacy contended against the un-

just or unfounded claims of patentees.

To-day it is easy in any large city or manufacturing

center to secure the services of competent patent coun-

sel, but 50 years ago this was not so. For example, a

farmer of Northern New York, about that time, got up
a novel feed-cutter and exhibited it at a fair, but soon

after found that a stranger who had seen the machine
had anticipated him in taking out a patent. The farmer

wrote to ex- Governor Seward for advice, and was in-

formed that upon receipt of S500 his case would be con-

sidered. This was demanded as a retainer, that is, as a

preliminary fee or starter, in what would be considered

now quite a simple matter for a patent solicitor. It is

not, then, a matter of surprise that when Seward was
first elected to the United States Senate he felt con-

strained to decline the only place 00 a committee of-

fered him, the committee on patents, as inconsistent

with his obligations to clients who had retained him in

patent suits.

When Benjamin R. Curtis resigned his position as

justice of the Supreme Court of the United States and

Charles A. Brown.

five occasions, where it behaved in a thoroughly satis-

factory manner. It found a big Cunarder coming up the

harbor, and various other vessels of from 200 to 300 feet

in length.

In April last there were several tests of torpedoes be-

fore the Naval Board at Newport, on which occasion

Mr. Haskins' steering device was shown in action.

Nothing Like Electricity.
[From the Portland Orcgo'iia?i.'\

New uses for electricity are constantly being discov-

ered. A fish dealer runs a wire up through his coun-

ter and shoves it into a huge block of fish, and then

labels it "Electric fish." Anyone curious enough to

touch the fish with his fingers receives a very percepti-

ble shock, which convinces him that the fish is cor-

rectly labeled.

Yesterday a local dealer in pickles, who has a dozen
varieties on display in pans set on top of the different

casks, had a wire run along with a little branch of cop-

per wire running into each pan. This charged the

pickles so that anyone putting a finger in the pan to

sample one received a smart shock. Just whether this

was intended to keep people from sampling the pickles

or as a joke on those who intended to do so is not

known; but after putting a finger near one pan no one
attempted to touch another. If one took up the pan or

put his hand on the pickles he received no noticeable

shock, but the sensitive end of a finger put near a pickle

received a rather unpleasant jar.

PATENT LAW AND PATENT LAWYERS.

the other hand against unjust or excessive demands of

patentees, has become very important. As it is the

purpose of this article to speak of the profession of the

patent lawyer, particular mention will also be made in

this connection of some who have done important work

for those inventors and manufacturers who are gleaning

in the broad, if somewhat tangled, fields of electricity.

In the early history of the country, patent law was

hardly recognized as a specialty, and in England today

there is not, as here, a body of trained la^vyers devoting

themselves exclusively to the law of patent rights.

While the business of the lawyer who makes a

specialty of patents is dependent upon the work and

genius of inventors, at the present time, it can hardly

be said that his work is subordinate. For example, it

has been said that sometimes greater ingenuity is ex-

hibited by the patent solicitor in inventing the patent

than by his client, the patentee.

The patentee, coming into court, may assert that his

patent covers subjects that he and his solicitor did not

dream of when the patent was issued. It then becomes

the duty of the lawyer called for the defense to show

what the patentee did not invent.

Of the great patent monopolies that have thriven, of

course for the public good, what one does not owe its

continuance to its legal counsel?

George P. Barton.

took up the practice of the patent law, he acted only as

counsel and advocate. After being retained, say for

S500, it is said he would ask his client, "Have you re-

tained a solicitor?" Then the client, after being in-

formed that the solicitor was the one to do the work of

preparing the case for trial under direction of counsel,

would retain, say, the late Chauncey Smith, thought by

Judge Curtis 40 years ago to be quite a competent

young man. Having retained Mr. Smith, say for S300,

his first question would be, "Have you retained an ex-

pert?" A.nd so a third time the client must go down

deep into his pocket before the legal battle could be

commenced.

Webster appeared as counsel in several patent cases.

Edwin M. Stanton first met Abraham Lincoln as an as-

sociate in a patent suit.

But it was after the war that the body of patent law-

yers became so numerous as to be recognized as a dis-

tinct class. Among these no one became more eminent,

no one argued more, cases than the late Benjamin F.

Thurston, of Providence, R. I. It may be said of him

that during the last 15 years of his life he was retained

activelv on one side or the other in every important

patent controversy.

It is said that Mr, Thurston, soon after entering upon

the work of his profession, once was associated with Mr.
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Seward. The patent related to steam engines and there

was a model in the court room. The story goes that Mr.

Seward, just about to begin his argument, said to Mr.

Thurston. "What is it that makes this" (pointing to the

piston rod) "go back and forth?" "Oh." he said (answer-

ing his own question and pointing to the flywheel), "I see:

it is this." And yet it is said he immediately began his

argument and went through to the end without makmg

any mistake. He followed the story of his expert.

Prior to the war there were not ten men. in fact only

five can be recalled at this time, entitled to rank as pat-

ent lawyers, and of these there are only two who are now

in active practice—George Harding of Philadelpia and

Lester L. Bond of this city.

In Seward's time it appears one might do patent work

by following his expert. But the men who have made

solid and enduring reputations as patent lawyers are

those who, after the manner of Thurston, added to legal

knowledge the special knowledge of the scientist.

Of the Boston patent lawyers of to-day it may safely

be said that James J.
Storrow, counsel for the American

Bell Telephone company, stands first, though closely

followed by a much younger man, Frederick P. Fish,

general counsel for the General Electric company.

In New York it may be more difficult to select the names

of those who are most eminent, but among those that sug-

gest themselves at once are those of Clarence Seward, a

nephew of Lincoln's great secretary; Frederic H. Betts

WESTERN ELECTRICIAN.

trict and private schools of the neighborhood until 14.

when he entered the academy at Adams. At 17 he taught

the winter term of the school of his own district, Green

Settlement.

He remained at home working on the farm and at-

tending school as he could, until September. 1S71, when

he was ofiered and accepted the position of teacher of

English and of American history in the German Real

Schule of Rochester, New York. After one year as

teacher, he entered the Freshman class of the Univer-

sity of Rochester and graduated with his class in 1876,

when he came to Chicago.

During the summer of 1874 he had spent his vacation

in Chicago, and, being near the Dearborn Observatory of

the old University of Chicago at Thirty-fourth street,

had learned to make observations for time with the

meridian circle or transit telescope. This knowledge

gave him the position of time- keeper at the observatory

while he was studying law in the office of Coburn &

Thacher and that of N. C. Gridley during the years from

1S76 to 1878.

Admitted to the bar in 1S77, he opened an office in the

old Union building in the fall of 1878, in partnership with

William S. Hall.

In the spring of 1879 Mr. Barton became associated

with Wallace L. DeWolf under the firm name of Barton

& DeWolf. Mr. DeWoIfs work developed in the direc-

tion of real estate, while Mr. Barton's developed along
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UNDERWRITERS TABLE OF CABLE CAPACITIES.

and the former commissioner of patents. Charles E.

Mitchell.

Coming to the city of Washington, the names of pat-

ent attorneys are legion; but of those who have justly

been given high rank the number is not large. Henry

A. Seymour, whose name is familiar in connection with

the inventions of Charles F. Brush, is probably best

known to the electrical world.

All the names mentioned are those of men who have

taken prominent parts in important litigation where

electric patents have been involved. Mr. Harding, first

in the list, having taken part in the great case of O'Reilly

against Morse.

In Chicago there are some of the most eminent patent

attorneys in the United States, and the Patent Law as-

sociation of this city is conceded to be the most influen-

tial body of lawyers devoted to a special branch of the

law that is in existence.

There is no patent attorney or firm of patent attor-

neys in Chicago who has given to electrical patents

and patent causes so much attention as have George P.

Barton and Charles A. Brown, who constitute the firm

of Barton & Brown.

Mr. Barton is of English ancestors, who settled in

Massachusetts and Connecticut during the seventeenth

century. His grandparents settled in Lorraine, Jeffer-

son county, New York, at the beginning of this century;

and there the subject of this sketch was born on Au-

tfust 25, 1851, being the sixth of a family of seven

children.

Four years later, his father having died, the family

removed to a small farm in the adjoining town of

Adams. He was taught by his mother and in the dis-

the lines of the patent law. After a 3 ear and a half this

partnership was dissolved, Mr. Barton having decided

to make a specialty of the patent law, to the practice of

which he gave his attention exclusively from that time

on.

In 1891 Mr. Barton's business had so increased that

he deemed it advisable to secure assistance, and he in-

vited Charles A. Brown to enter partnership with him.

Charles A. Brown was born in Western New York,

August 25, 1858, and is a son of Dr. Thomas A. Brown.

His youth was passed in the village of Penfield, N Y.,

where he attended the village school. He prepared for

college at Fairport Academy. In 1875 he entered the

University of Rochester at Rochester, N. Y., complet-

ing the classical course at that institution and graduat-

ing with honors in June, 1879, just prior to attaining his

majority. Soon afterward he came to Chicago and en-

tered the service of the Western Electric company.

Upon completing his collegiate course Mr. Brown had

intended to take up the study, and later the practice, of

law. The necessity for funds to pursue his studies led

him to become connected with the Western Electric

company. Instead of remaining with that company only

two or three years, as was his original intention, he re-

mained more than 10 years, and was singularly success-

ful. During this time his business brought him into

association with various legal interests, particularly that

pertaining to patents. He was also able to gather some

knowledge of mechanical and electrical engineering.

In 1S87 he systematically began the study of law, and

the year lollowing entered the Chicago College of Law,

which graduated him at the head of the class of iSgo.

Me took the post-graduate course of one year at the
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Chicago College of Law, and -became a partner of the

patent law firm of Barton & Brown early in 1B91.

Mr. Brown's success in his new field is all the more

remarkable when it is remembered that he did not enter

upon the practice of law until he had devoted 11 years

to commercial pursuits and had attained a commanding

position among the leading business men in the electri-

cal field. His rapid rise in the profession which he has

chosen is a matter of much gratification to his numerous

friends.

As attorneys for the Western Electric company, Bar-

ton & Brown successfully defended suit upon the Thom-

son-Houston regulator patent No. 238,315, securing a

decision favorable to the defendant after a contest extend-

ing over five years' time, and represented by over 3.000

pages of records and briefs.

Another important suit defended by this firm was that

upon the Brush double-carbon lamp patent, recently de-

cided in favor of the defendant by the Circuit Court of

Appeals. This suit lasted even longer, and had a more

voluminous record than did the suit upon the regulator

patent.

The Siemens & Halske Electric company of America

is represented by Barton & Brown in several patent

suits now pending, including two against the Metropoli-

tan West Side Elevated Railroad company upon some

fundamental electric railway patents of the late E. W.

Siemens, one against the Toledo Traction company upon

the Dihlraann patent No. 417,668, which broadly covers

the use of a direct current booster, and two suits against

the General Incandescent Arc Light company upon con-

stant potential arc lamp patents.

Numerous other corporations and individuals engaged

in electrical and allied industries are clients of this firm,

and it is within'safe limits to say that during the time

that Mr. Barton and the firm of Barton &. Brown have

been in business they have secured the allowance of

more electrical patents than any other patent solicitor

or firm of patent solicitors outside of New York city.

Underwriters' Table of Cable Capaci-
ties.

The diagram given herewith shows the carrying ca-

pacities of electrical cables, for both open and concealed

work, from 200,000 to 2,000.000 circular mils, as figured

by the Electrical Bureau of the National Board of Fire

Underwriters. More exact figures, for open work, are

given in this table:

Circular
Mils.

1,200,000.

1,300,000.

1,400,000

Open Work.
Amperes.

1. 147
I-2I7

1,287

500,000 ii356
1,600,000 1.423
1.700,000 1,489
1,800,000 1.554
1,900,000 1,618

2,000,000 1,681

Circular Open Work,
Mils. Amperes.
200,000 299
300,000 405
400,000 503
500.000 595
600,000 6^2

700,000 765
800,000 S46
900,000 924

1,000,000 1.000
1,100,000 1,075

Wm. H. Merrill, Jr., the electrician of the bureau,

who prepared the table, explains that by * 'open work" is

meant construction which admits of all parts of the sur-

face of the insulating covering of the cable being sur-

rounded by free air. These values for "open work" give

the same rise in temperatures as the values for wires

from No. 14 to No. 0000 B. & S. already determined In

rule 25 of the national code, and are considered suitable

for adoption. The current flows given continued indefi-

nitely will not cause heating of the cables in excess of

what they would reach in boiler rooms, or exposed

to the sun of a warm summer's day. In no event will

sufficient heating effects be produced to increase the

rapidity of deterioration of ordinary forms of insulating

coverings.

In the experiments made to determine these values

approximately constant currents were held for periods

of four hours, and temperature readings taken hourly.

All common forms of insulating and protecting coverings

v;ere used, including rubber, asbestos and forms of

"weatherproof" compounds. The experiments contin-

ued over a period of two weeks, and were carried on

principally in a station of the Chicago Edison company,

to which Mr. Merrill makes acknowledgment for the

very large quantities of current used, and for assistance

in the work.

In the recent interstate telegraph tournament in Cin-
cinnati, including Ohio, Indiana and Kentucky, the third
event was the most exciting. It was the opposition be-
tween the Postal and Western Union, sending and re-

ceiving messages for 10 to 15 minutes respectively. The
first prize was $25 and the company championship gold
medal. The second prize was §15. The fir&t prize was
won by Louis Steinkamp of the Postal Telegraph com-
pany, who is only 18 years old, and the second prize was
taken by George Stoltz of the Postal company,
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Electro-magnetic Sentinel for Coast
Defense.

Naval engineers are giving considerable attention to

-the application of electricity to warfare, defensive as

well as offensive, and especial interest is attached to the

plans proposed for insuring thesafety of large cities situ-

a,ted on the seaboard. The most approved method here-

tofore employed for coast protection by means of explo-

:sive mines has been to sink them in the water way de-

sired to be protected, preferably in a narrow channel, so

that the officers on duty may follow the movements of

any hostile vessel by means of range finders from two

observatories on opposite shores connected by telephone

or telegraph. When the instruments indicate that the

vessel is directly above the hidden mine, a switch may
be operated either automatically or by hand, controlling

3. source of powerful electric current, that will explode

the mine. This method, however, is subject to the ob-

jection of the high cost of such protection, as two observ-

atories and sets of instruments and two or more operat-

ors of such instruments are required. A further objec-

tion, and one that is far more important than the ques-

tion of expense, is the restriction of observations to one

vessel at a time and the liability of the apparatus to get

out of order. Again at night, or during the prevalence

of fog, storms or any other condition tending to obstruct

the vision, the usefulness of this system is limited or al-

together destroyed.

Recognizing these restrictions upon present methods,

Francis B. Badt of Chicago has made a thorough exam-

ination of the subject and devised a system which he

claims overcomes the objections already mentioned. He
describes his invention as an electro-magnetic sentinel

for detecting the approach of a mass of magnetic mate-

rial, particularly armor-clad war-ships. The special ob-

ject is to provide a device readily stationed in command-

ing positions, that will automatically give warning of the

presence of battle ships in that vicinity, and thereby en-

able a submerged mine or torpedo to be exploded by a

switch operated either by hand or automatically, at the

moment the hostile vessel is above the explosive. Dark-

jiess, fog or inclemency of the weather will not affect the

workings of this system, it is contended, and when it is

automatically controlled there is no expense entailed for

xaaintenance and attendants. Modifications have been

worked out, however, by which warnings may be given

WESTERN ELECTRICIAN.

Open magnetic circuit, is attached to the submerged

mine and is electrically connected with the instru-

ments iu the observatory upon shore by the insulated

wire C, ground connections being made at D and Z)'.

Within the observatory is a source of interrupted

or-alternating'current C\ which constantly flows through

the induction coil when the apparatus is in operation.

There is also provided at the observatory in this circuit

a suitable current-measuring instrument J^, adapted to

give warning whenever a variation in the current occurs.

H'

"I'lrl'r

FIG. 2. ELECTRO-MAGNETIC SENTINEL FOR COAST DE-

FENSE.

A powerful source of electric current i^ adapted to ex-

plode the mine by means of fuse A', which offers a high

inductive resistance, is arranged to be cut into circuit

therewith by means of the switch G under the control of

the officer on duty or may be operated automatically by
the indicator device as illustrated in Fig. 2, showing the

circuit //I //' adapted to be closed at contact G^ by the

arm of the indicator, while the circuit C=is at the same
time opened by raising the contact L from the mercury

in the dash pot J/.

The inventor explains that with such a device situated

in the course of any modern war vessel, heavily pro-

tected by iron or steel armor, the approach within the

path of the open magnetic circuit of the coil will in-

crease the self-induction of the coil and less current will

flow through the circuit. The indicating device at the

observatory will denote this decrease in current to the

officer on duty, and he can at the proper moment close

the fuse circuit and explode the mine O. In case an au-

tomatic device is employed, the arm of the indicator will

be deflected until it comes in contact with the point C
and the explosion will result.

For some purposes an all-metallic circuit might be

found desirable, which could, of course, be established

at a slight additional cost. Under the present system

an electric cable connects each mine with the shore,

and this cable can be utilized where it is desired to

substitute Lieutenant Badt's invention, thus avoid-

ing additional expense. In Fig. 3 a telephone, IV, has

been introduced into circuit for the detection of current

variation, in place of other indicating device, which

would be denoted to the officer by the change in tone

caused thereby in the instrument.

A slight modification of the device, as illustrated in

Fig. 2, is easily applicable to the self-propelling type of

torpedo, being so constructed as to explode it when
within effective distance of any hostile ironclad, and

thereby doing away with the necessity of actual contact

attendants at a considerable distance from the scene, if

desired, by means of visual or sound signals. In any

case only one set of instruments and a single observatory

are required, which is not only a considerable saving, but

is an advantage on account of reducing the complications

that a multiplication of parts always involves. The de-

vice, which is illustrated herewith, consists of an induc-

tion coil, the core of which is an open magnetic circuit,

the terminals of the coil being connected with a source

of alternating or interrupted current and suitable indicat-

ing devices situated within an observatory upon shore.

The induction coil of the device may be secured to a

mine cr torpedo which is provided with a fuse which can

I)e connected with the source of a powerful electric cur

rent by a switch operated at the observatory. Referring

to the accompanying drawings, the construction and op-

eration will be readily understood. Fig. i is a diagram-

matic view of the device attached to a mine, provided

with a hand-switch for the explosion of the mine. Fig.

2 shows an arrangement for the automatic explosion of

the mine, and Fig. 3 is a diagram showing how a

telephone may be substituted for the indicating device

used in Fig. i.

The induction coil A, with its core B constituting an

i D' yvE^TEf*'"

FIG. I
.

ELECTRO-MAGNETIC SENTINEL FOR COAST DE-
FENSE.

of the torpedo with the vessel's hull, which, it is claimed,

would serve to render the torpedo more effective.

The means for locating the coil with open magnetic

circuit so that the ironclad ship or other moving mag-

netic mass shall come within its field is a matter of sec-

ondary importance, and may be determined by local

conditions.

National Conference on Standard Elec-
trical Rules.

At the joint conference of electrical, insurance and

allied interests looking toward the adoption, promulga-

tion and enforcement of a national code of rules for elec-
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trical construction and operation, which was held March
i8th and 19th of this year at the headquarters of the

American Society of Mechanical Engineers in New York,

a large amount of work was done, and, after a perma-
nent organization to be known as the National Confer-

ence on Standard Electrical Rules had been effected,

with headquarters at 12 West Thirty-first street, New
York, it was decided to place the work of drafting the

final code in the hands of a committee of eight, includ-

ing the president {ex officio), to report at the next meet-
ing of the National Conference. This committee con-

sisted of the following-named gentlemen:

Prof. Francis B. Crocker, chairman, American Insti-
tute of Electrical Engineers; Frank R. Ford, secretary,
American Street Railway association: William Brophy,
National Electric Light association; William H. Merrill,

Jr., National Board of Fire Underwriters: E. A. Fitz-
gerald, Underwriters' National Electric association;
Alfred Stone, American Institute of Architects; E. V.
French, American Factory Mutual Insurance compa-
nies; W.

J. Hammer (ex officio).

This committee met in New York recently and sp9nt

two days upon the preparation of a code and then ad-

journed to meet again December nth and 12th, this date

being decided upon in order to enable the Underwriters'

National Electric association, which meets- in New York
on Decerhber 8th and 9th, to consider the suggestions

already made by the code committee and to secure its

criticisms and co-operation in the matter. It is expected

that shortly after the next meeting of the code commit-

tee the National Electrical Conference will be called to

take action upon the code prepared by the committee.

It is gratifying to observe that the various engineer-

ing societies and the strong representation of the insur-

ance organizations represented in the conference are

working so harmoniously and with so much energy to

bring about the desired single national code of rules.

Pacific Cable Project.

Advices from Honolulu indicate that there is some op-

position to the Spalding project for a Pacific cable.

President Dole held a conference with the leading offi-

H
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FIG. 3. ELECTRO-MAGNETIC SENTINEL FOR COAST DE-
FENSE.

cials and business men of the island on November 14th

regarding the advisability of enlarging and extending

the terms of the cable franchise granted to Col. Z. S.

Spalding and by him transferred to the Pacific Cable

company. The new contract calls for the exclusive

privilege to land cables in Hawaii connecting with Japan

and Australia, and also an extension of two years in

which to obtain a subsidy of Si6o,ooo a year each from

Japan and Australia. As an inducement for granting

these franchises, Spalding agrees to take up $375,000

Hawaiian four percent, bonds of the proposed new issue

for refunding the government debt. John W. Foster, as

representative of the cable company, urged the accept-

ance of these terms. Mr. Foster has been notified that

the government is not willing under present conditions

to grant the request.

A Washington dispatch to the jVezu Yoi'k Tribune

gives the following statement of the condition of the

enterprise as far as American rights are concerned:

It is expected that an effort will be made at the com-
ing session of Congress to secure the passage of the bill

"to facilitate the construction and maintenance of tele-

graphic communication between the United States, the
Hawaiian Islands, Japan and China, and to promote
commerce." This measure was favorably reported by
the Senate committee on commerce and the committee
on interstate and foreign commerce of the House of Rep-
resentatives at the last session. The report of the latter

committee was not submitted until within a fortnight

of the end of the session, and too late for any ac-

tion to be taken. Much interest in this project has
been shown in Congress for a number of years past.

and especially since Hawaii became a republic and
made overtures for annexation to the United States, and
it is advocated by many of the stronger and more influ-

ential members of that body. It is not believed that the

failure of the effort to obtain an enlargement of the con-
cession granted by the Hawaiian government in favor of

the enterprise will unfavorably affect the prospect of the

measure now pending in Congress.
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The Western ELECTRtcrAN's first special electric light

convention number (dated May 9th) contained 7,576square inches

of advertising. For the same week the "Electrical World" con-

tained 7,326, the "Electrical Engineer" 3.687 and the "Electrical

Review" 3,375 square inches of advertising.

The Western EuECXRiCiAN'S advertising, therefore, ex-

ceeded that of the "Electrical World" by 250 inches, that of the

"Engineer" by 3,889 inches and that of the "Review" by

4,201 inches. It exceeded the combined advertising of the

"Review" and "Engineer" by 5 | 4. inches.

An- interesting legal point was raised in an action

against the La Crosse City Railway company which oc-

cupied the attention of the Supreme Court of Wisconsin

recently. The question involved was the determination

of the conditions and circumstances under which a rail-

way company's duty in furnishing quick transportation

to the public would be affected; such, for instance, as the

danger of frightening a horse in the roadway of the street

through which the company's cars passed and thus en-

dangering life and property. The court held that the

street railway service was tor the benefit of the entire

public, and that the corporation could not fulfill its legit-

imate purpose unless the cars were operated with some

degree of celerity. To demand that a car must be slowed

up or slopped every time a horse or team betrays signs

of uneasiness would, in the opinion of the court, make it

impossible for the company to perform its duty of reason-

ably rapid transportation of passengers. Such a rule ii

neither imposed by the common law nor by a-city ordi-

nance, the court continues, but employes of a street rail-

way company are required to use reasonable care and

diligence to prevent injury to persons, and on the appear-

ance of danger to anyone on or near the track, the cars

Mention has been made of the employment of elec-

trically fired dynamite mines in the Cuban insurrection,

and the havoc that they are reported to have played

among Weyler's forces has directed to this subject the

attention of many who had not seriously considered the

remarkable advancement that is being made in the ap-

plication of electricity in modern warfare. Activity in

this line is not confined to land forces. Naval warfare

offers many opportunities where electricity can be era-

ployed to advantage. The electric torpedo and the elec-

tro-magnetic sentinel described elsewhere in this issue

may be cited as examples of what is being done in this

country. Both are interesting applications, and as

each is the result of extensive study and experiment and

has been subjected to severe tests in practice they are

expected to attract much attention from those who are

studying the problems of naval warfare and coast de-

fense.

The comparative magnitude of large belts is engaging

the attention of some of our foreign contemporaries. In

August, 1895, we noticed the manufacture of a large belt

by a Hartford concern for a factory in Worcester.

This belt is iiS feet long, 78 inches wide, four-ply and

weighs about 3,000 pounds, transmitting at full load

2,000 horse power. Surpassing this is the belt turned

out by a Chicago company last spring for an electric

light station in New Orleans. This is 150 feet

long, seven feet wide, seven-eighths of an inch

thick and weighs 3,300 pounds. It was made to trans-

rait power frora the 28-foot driving wheel of an AUis

engine, and was believed to be the largest in the world.

Concerning this claira Le Genie Civil oi Paris notes that

G. Lechat has supplied belts seven feet six inches and

eight feet four inches in width for ice works at Zeumont

and Roux. In the former instance 1,200 horse power is

transmitted from a flywheel 21 feet four inches in

diameter, running at 60 revolutions; in the latter 1,400

horse power from a flywheel of the same size making

50 revolutions. It will be observed that while the French

belts are wider, it is still a fair inference, from the di-

mensions given, that the American belts are larger in all

other respects and transmit more power. The inquiry

is of some interest, although, in electrical practice at

least, the tendency of present-day engineering seems to

be against the use of belting for large units. Perhaps

there are belts larger than any of those mentioned, and

if so some zealous advocate should see to it that the fact

is made known.

Speculation as to the outcome of the Berliner patent

litigation continues a favorite diversion for newspaper

correspondents, patent lawyers and telephone experts.

Opinions are advanced with an air of confidence that is

amusing to those who are acquainted with the existing

conditions, although it might mislead foreigners into the

belief that the judges of the Supreme Court of the

United States were in the habit of privately divulging

their views upon questions submitted to them before

officially announcing their decision in court. A rao-

raent's reflection will enable anyone to see that all of the

opinions expressed upon the probable outcome of the

controversy are mere speculation, and in most cases

have not the merit of being the result of candid and dis-

passionate consideration of the merits of the case, and

therefore can have no possible value. An examination

of the views published will reveal in nearly every case a

tinge of unfairness, though probably unconscious; a re-

flection of bias and prejudice; in a word, not what will

be the probable decision, but what the person furnishing

the opinion would have it.

But this speculation and criticism, although of no value

as indicating the views of the court, is important, as

it demonstrates the great interest that is felt in the case

and shows that the mass of the people, as well as the

lawyers and experts and anti-Bell companies, are watch-

ing the proceedings carefully. The effect of the decis-

ion will be far-reaching, and while it Is not improbable

that the fight will be continued along other lines in the

event of a decision favorable to the Bell interests, there

can be no doul)t that such a finding would be considered

a sulistantial victory and of importance in perpetuating

the telephone monopoly.

able consideration of some measure of this kind by the

incoming administration. The disappointment occa-

sioned by the attitude of the Cleveland administration!

upon this subject was expressed in do uncertain tone by

the press of the country, regardless of party affiliations,

and it is reasonable to assume that the sentiment in fa-

vor of the cable has gained strength. Such a conclusion

is justified by the persistence with which the project

has been kept prominently before the public. Much
valuable time has been lost by reason of the opposition

of the administration, and the English government has

not failed to take advantage of the opportunity thus af-

forded to promote its own schemes, but it is believed

that matters have not yet progressed sufficiently to make
it a hopeless task for the projectors of the American en-

terprise to get possession of the field before it is occu-

pied by the promoters of the British enterprise. There
have been several American companies formed to build

a cable line, and one of these has already been granted

valuable concessions by the Hawaiian government.

Extension of time in which to obtain subsidies from Ja-

pan and Australia, as well as certain rights from this

country, has been solicited, but it appears frora late ad-

vices from Honolulu that the proposition does not meet
with favor. It is not strange that the Hawaiian govern-

ment should grow impatient at the delay in taking ad-

vantage of the concessions which it had made and the

friendly attitude assumed in treating American plans.

It was believed that the growing interests of Americana
in Pacific trade would prompt a hearty co-operation on
the part of the administration at Washington with the

government at Honolulu. Developments of the last year
in Japan and China have stimulated the interest of
American manufacturers in the comraerce of the Orient,

and the advantage which telegraphic communication
would give the United States is becoming more and
more apparent. The desirability of having the cable

under the control of this government is admitted even
by the friends of the present administration.

Intkkest in the Pacific cable project to be controlled

by Americans as individuals, or by the government of

the United States, is revived by the prospect of favor-

Changes that have been wrought in street railroad

construction and operation in this country during the

last few years seem to be beyond the comprehension of

foreign engineers and capitalists engaged in similar en-
terprises. "Few things could possibly better illustrate

the difference between 'street railway' (z, e., tiramway)

enterprises in the United States and in this country,"

says the London Electrical Reviexv, "than the reports

of meetings held by the respective tramway associations.

Here, the Tramways Institute hears papers upon, and
desultory discussions concerning, car starters of the
coiled spring variety, new ideas in horse-shoes, or the

best kind of winter food—varied by occasional refer-

ences to gas motors or complicated conduit system; over
in the States they discuss matters dealing entirely with
mechanical systems—and a typical bill of fare is that

just gone through by the American Street Railway asso-

ciation at their annual meeting held this year at St.

Louis."

The rapidity with which the St. Louis lines and power
houses which sustained damage or were entirely de-
stroyed in the cyclone, were rebuilt or repaired is men-
tioned as an illustration, and the comment is made that
"it takes less time to re-equip a line in the States than it

does here to have plans passed by a local authority, and
street railway men at the conference would probably find

little trace left of the damage done." The address of
welcome by the acting mayor of St. Louis, in which ref-

erence was made to the progress that had been made in

street railway work since the first meeting of the associa-
tion 12 years ago, leads our English contemporary to ex-
press the "hope that no more than 12 years will elapse
before tramway men in this country will have reached
the same point of development in mechanical traction at
which they stand to-day in the States " Reference is

also made to the proceedings, especially Mr Bowen's
paper and the discussion, which seems to have made a
favorable impression. There was one feature of the
meeting that excited especial comment, namely, the con-
sideration of Mr. Kelly's paper entitled "Selection and
Management of Employes." "Evidently the 'handle-
twisters' or motormen in the States are men of a good
class and earn good money if they are to be provided with
(as seems a common thing) reading-rooms, lavatories and
gymnasia -not to speak of a small theater, with a piano
and adancing master, to give lessons to wives and daugh-
ters—as well as themselves!" is our contemporary's con-
clusion. It is remarked as worthy of emphasis that the
adoption of mechanical systems in tramway working
should have tended so strongly to advance the position
^nd status of the men employed.
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On the Effect of Removing the Ends of a
Magnet.

By Joseph F. Smith.

It is well known that when a magnet is cut so as to

divide it into two parts whose length is greater than

their width, two complete magnets are formed whose

poles are arranged the same as in the large magnet be-

fore cutting. To ascertain the effect of cutting from the

ends of a wide, thin magnet strips whose width is small

compared with their length, the following experiments

were made:

Experiment T.—A strip of steel 10 centimeters long,

three centimeters wide and one millimeter thick was

carefully heated in a mass of coals so as to bring all parts

to redness at the same time. After being allowed to

cool slowly in the hot ashes so as to give an even tem-

per throughout, it was magnetized to saturation by

being placed axially between the field magnets of an

Edison dynamo supplying 50 arc lights. A strip five

millimeters wide was cut almost off across the north-

seeking pole of the magnet. The magnet was then

placed beneath a thin sheet of white paper and fine

iron filings sifted upon the paper. The lines of force

FIG. I. ON THE EFFECT OF REMOVING THE ENDS OF
A MAGNET.

were shown by the filings to run as shown in the draw-

ing. Fig. I.

When the small strip was broken from the larger

magnet and examined by bringing it near a magnetic

needle, it was found to be a complete bar magnet with a

south-seeking pole located near the point at which it was

broken from the larger magnet and a north-seeking pole

at the opposite end. as shown in Fig. 2. When placed

beneath a piece of paper upon which iron filings were

sifted the lines characteristic of a bar magnet were ob-

tained.

Experiment IT.—A second strip of steel tempered

and magnetized as described in the first experiment was

cut across the north-seeking end from both sides, leav-

ing a transverse strip of steel five millimeters wide at-

tached to the larger magnet by a small strip near the

middle. The magnet was then placed beneath a sheet

of white paper and fine iron filings sifted upon the pa-

per as before. The filings showed the arrangement of

the lines of force to be as shown in Fig. 3. When the

small strip is broken from the end of the larger magnet

and tested by bringing a magnetic needle near to it at

different points, it is found to have a north-seeking pole

at each end and a consequent' south-seeking pole at the

middle. When placed beneath a piece of paper upon

which iron filings are sifted, the arrangement of the

filings is that shown in Fig. 4.

Discussion.—These experiments seem to indicate that

when a wide, thin magnet is cut or broken so that the

I. Carharrs "University Physics," vol. ii,, p. 312.

part removed has a length greater than its width, the ar-

rangement of the poles is different from that ordinarily

obtained by cutting a magnet. From a consideration

of the nature and behavior of Faraday's lines of force,

the explanation seems to be this: At the regions where

lines of force enter or leave the magnet the poles are

located. Each line of force is a closed circuit running

from pole to pole through the magnet and making the

return circuit through the air.' When the magnetized

strip of steel is cut almost across, as shown in Fig. i, the

lines of force are diverted from their usual path

through the magnet and are crowded together in the

narrow portion joining the small strip at the end to the

larger magnet. Since the strip furnishes a better path for

FIG. 2- ON THE EFFECT OF REMOVING THE ENDS OF

A MAGNET.

the lines of force than the air in the gap where the

metal is cut, the lines are thus shifted so that they run

lengthwise of the strip instead of crosswise. The lines

of force then leave the strip at the ends, or near the

ends. When the small strip is being broken from the

main strip the lines of force leap across from the larger

strip to that point of the small strip which is nearest the

large one, and thus the formation of a separate pole be-

gins. When they are completely separated this lost

point, at which the strips were joined, becomes a sepa-

rate, induced pole, permanent and of opposite kind to the

adjacent pole of the larger magnet.

In the case wh^re the strip is cut from the sides to-

ward the middle, as shown in Fig. 3, essentially the

same thing takes place, resulting in the formation of a

north-seeking pole at each end while a consequent

south-seeking pole is induced at the middle, where the

lines of force leap across from the larger magnet.

More Railway Line Equipment Litiga-
tion.

The General Electric company is evidently deter-

mined to make the most of its patents covering electric

railway construction. Having apparently established

the very important patent on the under-running trolley,

it is now attempting to enforce a patent claim for de-

vices used in overhead equipment for electric railways,

having just brought five suits against the Fiberite com-

M/^-^^:^0'^

FIG. 4. ON THE EFFECT OF REMOVING THE ENDS OF
A MAGNET.

pany of Mechanicville, N. Y., manufacturerof theMed-

bery insulation and overhead trolley equipment, for

alleged infringement of patents owned by it, on ' 'suspen-

sion devices and ears" for trolley roads.

These suits will be watched with much interest by

all electric railway companies not using General Elec-

tric equipment and by all manufacturers of overhead

devices. If the General Electric company can estab-

lish the validity of these patents, it indicates, apparently,

that other manufacturers of overhead devices must go out

of business, and such railroads as use their overhead

equipment will be compelled to "settle up" with the

General Electric company for all past offenses, and ar-

range for future uses of such equipment. The Fiberite

company proposes to defend this suit vigorously, and

has employed" some of the most eminent patent lawyers

in the country.

I. Carhart's "University Physics," vol. ii., p. 311.

Telephone News fronn the Northwest.
[From the Minneapolis correspondent of the Western Elec-

trician.]

The Northwestern Telephone Exchange company has

been granted a franchise at Austin, Minn. , for a local ex-

change and long-distance connection, and connection

will be made with the Twin Cities and later with Omaha.
The Western Electric Telephone company is working

toward Pipestone, Minn., from Luverne, where it will

connect with the Pipestone Telephone company.

The Northwestern Telephone Exchange company has

had so much trouble in securing a right of way into

Wahpeton, N. D., that it has abandoned the plan of

making connection with that place.

A telephone line is being constructed between Alma,

Wis., and Fountain City.

The Northwestern Telephone Exchange company has

laid out its route through Blooming Prairie, Minn.

Telephone connection between Fargo, N. D., and Park

River, via Grand Forks and Grafton, has been opened.

The distance is about 150 miles.

A telephone company has teen organized to build a

line from Loyal to Marshfield, Wis., 17 miles, and con-

nect with the Marshfield exchange.

The Northwest Engineering company of St. Paul has

\
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recently completed a telephone exchange of 75 instru-

ments at Madison, S.D., and another of 25 at Flandreau,

S. D.

A branch "central" has been established in St. Pan
for the residence section on St. Anthony hill. There are

some 300 telephones in that vicinity.

The Rocky Mountain Bell Telephone company is fit-

ting up new headquarters, with all the newest and best

apparatus.

The Winnebago Telephone company has been formed
at Forest City, Iowa, with a capital stock of Sio.ooo.

The telephone company at Olivia, Minn., will in-

crease its capital stock from s6,ooo to Sg.ooo and ex-

tend the line to Renville, Minn.

A stock company is being formed at Preston, Wis., to

build a telephone line to Fennimore.

Alexandria, Minn., has granted a franchise for a long-

distance telephone system through that place.

The Iowa Telephone association, composed of inde-

pendent telephone companies, will meet at Des Moines
shortly to consider questions of importance.

The Berliner Litigation.
[William E. Curtis' Washington correspondence in the Chicago

Record?i

This famous case, which involves the monopoly of the
telephone—for if the patent of the Berliner microphone
is set aside the telephone is practically free—is said to
have originated in Chicago through a quarrel between
Milo Kellogg of the Central Telephone company in that
city and President Hudson of the parent company in

Boston. The story, as it comes to me, is that Mr. Kel-
logg and C. H. Aldrich, his attorney, felt that Mr. Hud-
son had treated them very badly and swore vengeance.
When Mr. Aldrich afterward became solicitor-general of
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the United States, he learned that there was a weak
spot in the Berliner patent and ordered a suit brought to

set it aside.

[Milo G. Kellogg's communication in the Cliicago Record.]

I never had any personal quarrel with President
Hudson of the Bell Telephone company. The last time
I saw him he invited me to call oq him whenever I vis-

ited Boston. I have never felt that personally I was
treated badly by him, nor have I ever sworn revenge
against htm nor any one else. Mr. Aldrich did not or-

der the suit brought to set the patent aside. He had, in

fact, no power to do so, as the only one who has author-
ity to bring such a suit is the attorney-general of the
United States, the superior officer to the solicitor-gen-
eral.

The suit, it is true, was brought at my suggestion, and
Mr. Aldrich, who had been counsel for me before he

GILMORE ROSETTE CUT-OUT.

became solicitor-general, transmitted my communica-
tion to the attorney general. He. at the same time,

communicated fully to the attorney-general his previous
relations to me and my relations to the Bell company,
and, afterward, before the suit was brought by the at-

torney-general with the approval of the president, these
relations were fully disclosed to the president. These
facts are on record in letters in the Department of Jus-
tice which were written at the time. * * ^ *

My interest and action in the matter were on account
of my large pecuniary interests, which were directly and
indirectly affected by the issue of the patent and not
for any feelings of revenge.

COMMUNICATION.
Incidents in the Berliner Case.

To the Editor of the Western Electrician:

The Electrical IVorld contained an article from the

pen of E. L, Frost, with reference to the Berliner case

at Washington, and its conclusions are apt to lead the

ELECTRIC FOOT WARMER.

public into a fear that the Berliner patent is to be sus-

tained sufficiently to prevent the use of telephone in-

struments of the microphone type.

^"^The writer has followed the government cases care-

fully from the beginning, and listened attentively to the

arguments before the Supreme Court. The labored

and flowered ordeals of the Bell counsel might indicate

to an ordinary listener abundance of advantage. The
records and briefs, however, appeal to the writer as

having sufficient meat to make a much stronger case for

the government than appears from the oral ar^iuments.

The Supreme Court is more apt 10 be guided by the

printed briefs and records than by the flowery or la-

bored speeches of either side.

However, the thing which most struck the writer was
the interest shown, at times, by the Supreme Court

justices sitting in the case. Justice White, interrupting
the Bell counsel, asked: "Do we understand that the
Berliner patent in suit covers the Blake transmitter?"
Mr. Fish replied: "Yes. sir; it covers all forms of mi-
crophones." Then Justice White asked: "Do I under-
stand also that the Blake transmitter has been in use by
the Bell company for over iS years?" Mr. Fish flushed
and stammeringly replied affirmatively, while the entire
courtroom, including the justices on the bench, seemed
to feel the significance of the questions and answers as

Justice White leaned back and said, "Very well, very
well," and Justice Harlan plainly acknowledged acqui-
escence. This, together with several questions asked by
the justices, were leading to the impression that the Su-
preme Court was getting into the case deeper than the
oral arguments.
The writer's opinion is that the Supreme Court will

be divided; that not less than four judges (a majority of
those sitting) will be of opinion that the Berliner patent
should not be sustained sufficiently to be dangerous;
that others may be affected by legal technicalities which
did not strike Judge Carpenter as sufficient.

However, the public need not conclude that the action
of the Supreme Court in this government case is so far

reaching that microphone transmitters may be monopo-
lized by the Bell Telephone company. There are a
great many defenses to the Berliner patent not raised in

the government case. In fact, evidence is at hand

Fig. I. Standard Generator Field Direct Current Rheostat.

an excellent contact without marring the softest wire^

and the wire never slips or in a&y way causes trouble.

It is claimed that this is the only rosette in which the

screw does not come in contact in some way with the

wires. The connecting device on the cap is of the form

of a hook, with a stiff notched spring to prevent the cap

from coming off, except when given a quarter turn.

The form of sliding contact keeps the surfaces brigh t

and clean, and allows the cap to be removed with facil-

ity, since no screw-driver is necessary in the operation of

removal This last point is of importance, especially

where the rosette is located in dark or inaccessible

daces. The arrangement of the fuse terminals is such

as to permit of the longest fuse.

Electric Foot Warmer.
The illustration shows an electric foot warmer just

put out by the American Electric Heating corporation of

Boston. It is combined with a foot-rest and is of such

substantial form and apparent usefulness as to command
especial consideration from the public. The device is

made of cast-iron, finished in black enamel. The heat

Fig. 2. Back View of Rheostat Shown in Fig. i.

Fig. ; Wound Tubt and Pressed Cards

NEW

which will absolutely show the patent to be worthless,
and it may be added that no intimation of this evidence
appears yet to have discovered itself outside of the chan-
nels controlled by the Western Telephone Construction
company. Perhaps the writer is mistaken and that

'•history will repeat itself." It is possible that the Bell
company also knows of this evidence and is attempting
to quietly "work the courts," through the Berliner pat-
ent in some such manner as they attempted to "work
the courts" upon the Watson patent, until we suddenly
terminated it.

The writer desires to assure the public that in case of
suit upon the Berliner patent against the Western Tele-
phone Construction company, or its patrons, the
Berliner patent will be defeated without question, and
in much simpler and shorter order than Mr. Frost's
article would seem to indicate.

Western Telephone Construction Company,
T. E. Keelyn, President.

Cilmore Rosette Cut-out.
In the new rosette cut-out herewith illustrated, which

is put on the market by the Gilmore Electric &. Manu-
facturing company of North Easton, Mass., superiority

is claimed in the connecting devices and in the perfec-

tion of details. The line wire connectors are made in

the form of a clamp with rounded surfaces to clamp and

slightly bend tlie wire. This form of connection makes

I-ig. 4. Showing Iron Plates Between Cards.

card" rheostats.

is applied directly to the under side of the top plate by
the enamel process, making a durable heater that will

stand any sort of treatment that it is likely to be sub-

jected to. As it requires but 50 watts it may be attached

to any lamp socket by means of the usual plug and cord

(with which it is equipped) and can be placed in any de-

sired location about the room or office. It is not incon-

venient to move about as its weight is less than 10 pounds,

and it never reaches a temperature, under any conditions,

that would be uncomfortable to handle. In about 10

minutes after the current is turned on the foot plate is

quite warm, and it reaches a maximum temperature of

about 145 degrees Fahrenheit in from 15 to 20 minutes.

The working temperature of the device is such that in a
very few minutes after placing the feet on it, one experi-

ences a comfortable feeling of warmth, which condition

does not change with continued use. In other words,

the maximum temperature has been determined by care-

ful experiment as being that at which one can comfort-

ably keep his feet on continuously witliout producing the

disagreeable effect incident to holding them over a regis-

ter too long. The device is such that it can be used the

year round as a foot rest and will add much to the com-
fort of those sitting continuously at a desk,

There are many stenographers, bookkeepers and others
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who suffer by reason of impaired circulation for the

want of such an appliance, in rooms which, to one in full

vigor, are perfectly comfortable. Invalids and elderly

people will not be forced to make others uncomfortable

around them wiih a high temperature id the room if they

may keep their feet warm. In cold weather the temper-

ature of a room between the surface of the floor and an

elevation a few feet above it is, in most buildings, many
degrees different, and it is a difficult thing to so regulate

the temperature that one is not suffering from drafts and

cold feet or, on the other hand, suffocating from excess-

ive temperature. This device should prove a boon to

many persons.

New "Packed Card" Rheostats.

The new line of rheostats placed on the market by

the General Electric company is known as "packed

card" rheostats, deriving its name from the method of

construction. Front and rear views of a standard instru-

ment of this type for direct current generator fields are

shown in Figs, i and 2 (p. 2S0). To form a unit resistance

card, a wire ribbon of German silver of definite length

and size is wound upon a tube of asbestos formed on a

steel mandrel and which, when the mandrel is with-

drawn, is flattened and creased in a press to give it the

card shape (Fig. 3). In building the rheostat, any de-

sired number of these unit cards are placed side by side

and separated by asbestos. The whole is then clamped

by suitable end plates and bolts and forms a resistance

section. To increase the radiating capacity of the re-

sistance section, iron plates (Fig. 4) are inserted between

cards and project beyond the general surface of the sec-

tion. The same general structure is followed in all

rheostat and motor-starting boxes of the "packed card"

type, the cross-section and length of the resistance wire

or ribbon alone being varied. The use of the flat card

allows a very large resistance capacity to be placed in a

small space, while the creases hold the coils firmly

against displacement.

The advantages of this method of rheostat construc-

tion may be thus summarized: Absence of combustible

material; exceedingly large radiating surface for weight

and bulk of resistance material; chance of short-circuit

or similar troubles eliminated by complete insulation of

the resistance; easy replacement of damaged cards when

necessary; ability of resistance to withstand overloads;

it expands and contracts freely, and as the burning of

one card only impairs the use of the apparatus until a

new one can be inserted, or the old one be short-cir-

cuited, no overload can destroy the rheostat.

The switches used with these rheostats differ with the

use to which the device is put. The steps of the field

rheostat switches vary in number from 25 to 50, the ma-

jority having 50 steps to provide for close regulation,

and are mounted on 10 by 10 inch slate bases. The motor

switches, with the exception of the three largest sizes,

are also mounted on slate bases, the number of steps up

to and including 10 horse power being the same.

The starting rheostats for motors are built with or

without automatic release switch, the standard switch

being automatic. This automatic release is essential to

the successful operation of isolated motors, for if the

current stops the circuit is automatically opened and

remains open until closed by hand. The motor arma-

ture is thus protected against injury by any sudden

rush of current, if the supply of current in the mains be

suddenly thrown on after being cut off, as sometimes

happens with street mains. With the automatic switch

the starting resistance is all in as soon as the motor is

shut down from any cause.

The generator field rheostats are constructed to be

mounted either in front or behind the switchboard; the

motor-starting rheostats are for the front of the switch-

board only. The former are built for 500, 250 and 125

volt circuits, the latter for no, 220 and 500 volt circuits;

those for no and 220 volts being adapted for use also on

125 and 250 volts.

Pattern Letters and Figures.

H. \V. Knight & Son have just issued a new illus-

trated catalogue of their metallic and brass pattern let-

ters and figures. They have over 300 sizes and styles,

and are constantly adding to their line. Catalogue

mailed free. Address H. W. Knight & Son, 192 State

street, Seneca Falls, N. Y.

Controversy Over Alarm System for
Grand Rapids, Mich.

The following self-explanatory telegram, under date of

November 2Sth. was sent by James W. Johnson, western

agent for the United States Fire & Police Telegraph

company, to the Hon. L. H. Withey. president, and the

Board of Fire and Police Commissioners of Grand
Rapids, Mich.:

Being informed that Gamewell representative has at-

tempted to discredit Superintendent Lamb's tests of boxes
which resulted like similar ones in showing ours
superior to Gamewell, we forward to-day to Michigan
Trust company, Grand Rapids, S500 deposit, subject to

following conditions:

First—That Gamewell company deposit with same
"ompany same amount, under same conditions, within
10 days.
Second—That the boxes as tested by Lamb be sub-

mitted to a disinterested electrical and mechanical ex-

pert, chosen jointly by publishers of Electrical World
and Western Electrici.^n, leading electrical journals,

said expert to have no connection with any fire depart-
ment, fire-alarm system, or manufacture or sale of fire-

alarm or other fire department apparatus.
Third—Said expert to be given every facility for be-

coming familiar with construction and operation of

boxes, for testing same and for ascertaining practical re-

sults in actual service.

He shall determine whether Lamb's conclusions favor-

ing our boxes are well founded and embody results of

tests and investigations in detailed report, which, to-

gether with Lamb's, shall be made public.

Fourth—If expert fails to find our boxes superior to

Gaipewell in respect to non-interference and other

features, his fees and expenses to be paid from our de-

posit, balance to go to fireman's benevolent fund and
Gamewell deposit be returned.

Fifth— If, however, he does find ours superior, his fees

and expenses to be paid from Gamewell deposit, bal-

ance to be turned over to fireman's benevolent fund
and our deposit returned to us.

Sixth^—All details concerning investigation and tests

to be left to expert's discretion.

If Gamewell people object to above conditions and
you think same not perfectly fair, we will gladly make
reasonable modifications, sole purpose being to have
facts brought to light. Please communicate conditions

to Gamewell representatives and request their accept-

CORRESPONDENCE.

An innovation in the street railway publication field is

the proposed foreign edition of the Street RailzL-ay Re-

viezL', which, it is announced, will appear quarterly, be-

ginning January i , 1897, and will be devoted to European
practice and methods.

New York Notes.

New York, November 28.^—President Baldwin and

his associates of the Long Island steam railroad are re-

ported to be making a thorough study of electric traction

.

This is the road that was fostered and developed by the

late Austin Corbin, who desired to secure direct connec-

tion with New York by tunnel or otherwise. Mr. Bald-

win is devoting great attention to the rapid transit prob-

lem as it relates to Brooklyn and inter-communication

with New York, and he says that he has no doubt that a

portion of the lines of his company should be electrically

equipped. "I am of the opinion," he is quoted as say-

ing, "that lines running between nearby points will re-

quire electricity in the near future," Mr. Baldwin, in

referring to the nearby points, spoke afterward more

particularly of Manhattan Beach, Far Rockaway, Ja-

maica, the cities on the nearby north shore, and as well

other points not enumerated on the south shore within a

convenient distance of Brooklyn. It is intimated that

the company has large plans in view and may soon

undertake far-reaching and radical improvements and

extensions.

It is generally believed that the Elm street route will

be adopted by the Rapid Transit Commission, as the two

new commissioners, who are reported to be "hustlers,"

are thought to favor that plan. Still the public has

waited so long, and the desired improvement has been

so often delayed, that there is little enthusiasm over

the prospect. The Herald voices the general sentiment

but does it in characteristic whimsical, affected fashion:

Somewhere along the borders of Auld Lang Syne we
were promised rapid transit, and we grew radiant, al-

most feverish; but a chill soon followed that fever, and
ever since then we have alternated chills with fevers un-

til now we are almost beyond the reach of quinine. We
saw that underground railroad in the mind's eye, Ho-
ratio, and that is the only place in which we ever did

see it. It occupies the same position to-day. But we are

told that it is coming. Let us hope that it will not re-

semble some of these western weather waves which
break up on the way and never reach us, but that some-

time before the babe in the cradle becomes a decrepit

and becrutched octogenarian we may enjoy the delights

and the convenience of real, genuine, iS carat rapid

transit.

A trolley car on the Park avenue route of the Paterson

Electric Railway company came in collision with a pas-

senger train at the Market street crossing of the Erie

railroad at Paterson. N. J., last Saturday. Between
Straight street and the railroad crossing there is an in-

cline in Park avenue. When the car reached the grade,
just before eight o'clock, it was going at a high rate.

Charles Ford, the motorman, applied the brakes, but
the tracks were wet and slippery, and the wheels slid

over them, A westbound passenger train was drawing
out, and Ford worked frantically at the brakes. His
efforts were of no avail. The trolley car smashed through
the gates and struck the forward end of the second pas-

senger coach with great force. The front platform of

the trolley car was wrecked, but Ford escaped with a

crushed hand. The train came to a stop instantly after

the collision. Two passengers in the trolley car jumped
when they saw that a collision was inevitable, but the other

four did not have time to escape. They were thrown to

the floor, but none received injuries other than bruises.

M. S.

Washington, D. C.

Washington, November 28.—An absurd state of af-

fairs prevails in this city. The United States Electric

Lighting company's business has gradually increased to

such an extent that its existing facilities are inadequate to

supply the demand made upon them. Under the law of

Congress the commissioners are forbidden to allow any

additional overhead wires in the city. Knowing this,

the United States company, a few days ago, applied for

a permit to lay additional conduits. Mr. Thomas, at-

tornej' for the District, decided that the company could

not be granted a permit for the purpose stated. The
attorney's decision announced that Congress, by recent

legislation, forbade the laying of more than five miles

of conduits. The United States company has laid that

amount, and, under the decision of the attorney, it can

neither lay overhead nor underground wires for the ex-

tension of its service. Consequently, it is powerless,

and can do nothing until additional legislation is

enacted- The people who desire to use electric lights,

but are not supplied by the existing conduits, must go

without them.

The present indications are that the Columbia &
Maryland Railroad company will be reorganized, and the

work of completing the electric line between Baltimore

and Washington begin by December ist. A plan of re-

organization has been formulated which provides for the

dissolution of the Baltimore & Cantonsville Construction

company, which had the general contract for building

the line. The plan also provides for the settlement of

the indebtedness by the payment of 75 per cent, in cash

and 25 per cent, in stock to be issued by the new com-

pany. Of the $5,000,000 bonds authorized to be issued

by the present company, $2,000,000 was placed on the

market. This is to be retired by a new issue, which

will cover the amount sold and provide for the comple-

tion of the line. The creditors assent to this plan of set-

tlement, a new syndicate with ample capital will take the

rest of the bonds, thus insuring the building of the road

for its entire length. It is learned that all the directors

of the Baltimore & Cantonsville company have agreed to

the plan of dissolution contingent on the balance of the

reorganization plan being carried out. Over 73 percent,

of the creditors have also assented to the terms of settle-

ment, and it is believed that all will agree to it within

the next week. T. I. P.

Milwaukee, Wis.

Milwaukee, November 28.-—The resignation of

Charles D. Wyman, general manager of the Milwau-

kee Electric Railway & Lighting company, is to take

effect December ist. New York and Louisville capital-

ists have reorganized the New Orleans Traction com-

pany, of which he will be general manager. Mr. Selig-

man, the New York financier, and his associates have

perfected arrangements by which the company will have

a power house of its own. B.«Willard, who has been

the general manager of the Traction company, will

hereafter have charge of the electrical part of the busi-

ness. Mr. Wyman's resignation causes regret among

the owners of the Milwaukee street railway system. He
directed its affairs during one of the fiercest and most

bitter street railway strikes that ever took place in the

country and has made an excellent record here. He
was born in Racine, this state, in 1850, but went east in

early youth and graduated from the law school at

Albany, N. Y. But instead of practicing law he drifted

into the electric and street railway business. Before

coming to Milwaukee, in March, 1894, he had been

president of the New York State Street Railway asso
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ciation, manager of the Central Park and North and

East River railroad in New York. Ei

After much agitation Milwaukee at last seems to be on

the point of engaging in the construction of a municipal

lighting plant. The matter has finally come to a direct

issue in the Common Council. It will be decided one

way or the other in a few days, and the chances are that

the advocates of municipal lighting will win. A majority

of the council committee on street lights has recom-

mended the purchase, as a site for such a plant, of a

piece of land known as the Mariner tract, and located in

the Menomonee valley, near the foot of Twenty-fifth

street. It fronts upon the North Menomonee canal, so

that fuel for the plant could be easily and cheaply trans-

ported to the spot. The price of the tract is Si8,ooo.

The cost of dredging and docking the property and ex-

tending the street to it will bring the total expense of the

site up to $32,000. When the matter came up in the

council last Monday. Alderman Okershauser moved that

it be referred to the committee on public buildings and

grounds. That committee, he said, was the proper body

to report upon the advisability of the project. He did

not deem it expedient for the council to enter upon an

undertaking of such magnitude at this time. Alderman

Rademaker, in defending the majority report, said that

Alderman Okershauser's speech had been written for

him by some interested person. The motion to refer the

matter to the committee on public buildings and grounds

received only three votes, and then the project of estab-

lishing a municipal lighting plant was made a special or-

der of business for an adjourned meeting. The esti-

mated cost of a municipal lighting plant capable of fur-

nishing 1,000 arc lamps is 5345,000. The city does not

propose to build the plant in one year or in two years.

The street lighting contract with the Milwaukee Electric

Railway & Lighting company does not expire until 1900,

and all that the city officials desire is to have a municipal

lighting plant ready to operate by that time. After a site

for the municipal lighting plant is purchased, the work

of laying underground conduits will be the first thing

that will be attempted. These conduits will first belaid

in streets upon which permanent pavements are to be

put down soon, and upon such streets as will have new

paving. This will obviate the necessity of tearing up

and relaying permanent and temporary pavements ex-

pense which the city would have to bear if it waited two

or three years before laying some of the conduits. The

idea is to have most of the main feeders built before the

work of constructing the power house is begua.

The Boa'-d of Public Works has ordered the Milwau-

kee & Waukesha Electric Railway company not to tear

up any more streets before it completes the work already

begun on Lincoln avenue and is supplied with the kind

of rails required by the board. All the work done on

Lincoln avenue is on the north side of the street, be-

tween First avenue and Greenbush street. The exca-

vating has been done and the ties laid. The company

wanted to put down a lighter rail than the city would

permit, but finally got permission to use the lighter rail

on condition that it would replace it with a heavy rail,

answering to the city's requirements, as soon as the

heavier rail could be procured from the rolling mills.

The company attempted to start work on Greenbush

street, but the Board of Public Works promptly stepped

in and ordered the men off that thoroughfare. The

reason for this action on the part of the city was that the

part of Lincoln avenue where the company has been at

work is in an almost impassable condition, and the board

did not care to have any more streets similarly disturbed

until the company was ready to do its work in a satis-

factory and permanent manner.

There has been a most interesting development in

the controversy growing out of the city ordinance to com-

pel the street railway company to sell commutation tick-

ets at the rate of four cents apiece. The litigation itself,

which is pending in the United States court, has been

continued until January, and Assistant City Attorney

Van Wyck has gone to I>etroit to look up low-fare mat-

ters in that city. In the Common Council, however, an at-

tempt is being made to effect a compromise with the street

railway people. Alderman Kenning offered a resolution

in that body for the appointment by the president of a

committee of five to call upon the company and see

what inducement it would offer to the public on con-

dition that the council rescind the four-cent fare

ordinance. Some of the aldermen believed, or pre-

tended to believe, that the company would be willing to

establish a four-cent fare if it were approached in this

way. while other memberii of the council declared that

the move was beneath their dignity and that if there

was to be any compromise the first step should be taken

^by the street railway company. When the matter

Pcame up before the council committees on railroads and

'judiciary, they decided to recommend that the resolu-

tion to compromise be adopted. The defense to the city's

course is that the ordinance is not a reasonable one.

The company has compiledastatement showing that the

gross receipts in 1S95 were $1,315,000 and the operating

expenses $828,000, the net receipts therefore being

$487,000. At a four-cent fare the gross receipts would

have been $1,052,000 and the net receipts only $224,000.

From this last sum would have to be deducted money to

pay interest on bonds and to pay expenses not coming

under the head of operating expenses. During the first

six months of the present year the company's gross re-

ceipts, the fare being five cents, were $524,000; the oper-

ating expenses were $413,000 and the net receipts $111.-

000. At a four-cent fare the company estimates that its

gross receipts for the same period would have been

$419,000, while its operating expenses would have been

$413,000, its interest account $150,000, and its other ex-

penses swelling the total to $668, 000, a net loss of S249,-

000 in the six months.

It has long been asserted that the street railway com-

panies of the country have an understanding with one

another for the purpose of helping any of the companies

which find themselves with strikes on their hands and of

preventing any motorman or conductor who has dis-

pleased one company from getting work from any other

company. That the street railway companies of America

really do maintain a blacklist is now charged in a Mil-

waukee court of record. In a suit brought by Henry
Wood, motorman. against the Milwaukee Electric Rail-

way & Light company, for alleged breach of agreement,

the plaintiff alleges that during the strike on its lines

last spring the company contracted to give him steady

work at the rate of ig cents an hour, but last August, he

asserts, he was blacklisted and discharged, all on account

of some old grievance of the Minneapolis company, with

which he had worked before he came to Milwaukee.

The case will test the principle of the blacklist, in case

the plaintiff proves his assertions, and the outcome of it

will be awaited with a great deal of interest

The Milwaukee street railway people are preparing to

avoid trouble in operating their lines during the period

of snow and ice. Snow fences are being built along the

suburban lines to Whitefish Bay, Wauwatosa, Cudahy
and North Greenfield. The Whitefish Bay and Cudahy
lines are very much exposed, while on the Wauwatosa
line there are several cuts that cause trouble. The com-

pany has nine sweepers, 11 plows and 15 scrapers for use

in keeping the tracks clear of snow, and it possesses 12

salt cars. On one or two cars of each line there will be

a plow placed directly ahead of the truck. In this way
the expense of sending heavy plows, with their extra

crews, over the line when there are only small drifts on

the tracks will be avoided. The street car operators

have had considerable trouble of late. The tracks be-

come very slippery, even in dry weather, and the cars

slip along even when the wheels are tightly clutched by

the brakes. A short time ago a car on the Island avenue

line became unmanageable and crashed down the hill

just west of the river. It was in the morning, and the

car was crowded with people going to work. They be-

came greatly frightened, of course, especially as there was

a moving freight train at the bottom of the hill. The pas-

sengers jumped, three of them being bruised, while the

car collided with the train, but without doing any serious

damage. Shortly afterward one car took 30 minutes to

make the ascent of the west approach of Michigan street

bridge, The hill is steep, and the car wheels moved around

like flywheels, while the car itself did not budge an inch.

Finally, when the car got half-way up the incline, it

would slide back to the botton whenever the motorman
would shut off the current. In order to get to the bridge

the motorman and the conductor had to wipe off the

tracks with their pocket-handkerchiefs and cover the

rails with sand. All the trouble is caused by the "sweat-

ing" of the rails. When the steel is cold, and the air is

warm and moist, there is formed a moisture which mixes

with the dust on the rails, making a black, slippery gum
that causes the car wheels to slip as if on ice. The com-

pany sends men out early in the morning to sprinkle

sand along the tracks, but the sand is brushed off or

mixed with the very gum which causes the mischief.

C.

division of the Chicago Business Men's Sound Money
association. It was Mr. Hill that suggested the idea of
transmitting to Major McKinley and Mr, Hobart by
long-distance telephone the cheers and music of the
great sound money procession in Chicago. President
Drake's letter was an acknowledgment that this idea
was due to Mr. Hill and is a well merited compliment to

the originality of that latter gentleman.

ELECTRIC LIGHTING.
The city of Martinsville, O., has started up its new

electric lighting plant. It consists of an So horse power
Buckeye engine, one So light Brush arc dynamo, the
multi-circuit system, with double-carbon 2,000 candle
power arc lamps.

PERSONAL.
J.

M. Hill, Chicago manager of the Wagner Electric
Manufacturing company and Columbia Incandescent
Lamp company, iy the recipient of a very compliment-
ary letter from President F. E. Drake, of the electrical

ELECTRIC RAILWAYS.
The New Orleans Traction company reports gross

earnings for October of $104, 195. a decrease of $15,682
as compared with the same month of last year, and net
$45,510, a decrease of $10,620.

John Lowber Welsh, president of the Union Traction
company of Philadelphia, when questioned in reference
to the story published in New York that the Metropoli-
tan Traction company had obtained control of the stock
of the big Philadelphia corporation, said: "I know that
there has been heavy buying in Union Traction stock
lately, and that stories have been in circulation, but
they were put forth for a purpose. The stories that
New York capitalists have obtained control of the Union
Traction company's stock are without foundation. The
stock is controlled by the members of the present board
of directors."

The Suburban Electric company of Chicago, which
has been seeking for more than a year by construction,
purchase and lease of railway lines to establish a system
of transportation to the towns of Cicero, Harlem, River-
side and La Grange, is now confident of success. The
company is now operating the Harlem & Batavia branch
of the Northern Pacific suburban system under a 50-
year lease. The cross-town lines projected are designed
as feeders for the suburban system, which will pass
through the most populous portions of the suburban
towns to be reached, and a system of transfers will be
used in connection with other lines owned or operated
by the company.

All the rights, titles and hereditaments of the Central
Wisconsin Electric Railway company were sold by the
sheriff at Oshkosh, Wis., November 21st, for$3,o76. W.
H. Clark of Chicago purchased the franchises for $551.
W. F. Gruenwald of Oshkosh secured the ties and poles
for $600. and Charles Barber, president of the Oshkosh
Street Car company, paid Si, 900 for the iron. Mr. Bar-
ber also paid $25 for all equity the company possessed
in a $5,000 cash forfeit now deposited with the city. The
Central Wisconsin company was organized three years
ago to build a line in Oshkosh and an interurban from
that city to Kaukauna. After laying three miles of
track the company went into a receiver's hands.

The secretary of state of South Carolina has granted
a charter to the Charleston Electric Railway company
of Charleston to build and operate electric railroads in
any portion of South Carolina, with Charles H. Dean
and two other New York capitalists, two Baltimore
capitalists and others as incorporators, with a capital
slock of $200,000, with the privilege of increasing it

to fti.ooo.ooo. The company has made application to
the City Council of Charleston to build an electric line
on a large number of the streets. The petition was re-
ferred to a special committee, which favorably decided
upon the application. The company agrees to give a
bond of $5,000 to begin work within 10 days after the
permit is granted. At present the citizens are depend-
ing on horse cars for transportation.

Another stage of the litigation over the General Elec-
tric railway franchise in Chicago was reached when the
Supreme Court, sitting at Ottawa, decided the case could
not be tried until the March term. The General Electric
Railway company claims in this a practical victory, which
will result in the building of the road. Secretary Lucius
Clark said that contracts for the material had been let and
that work would be begun at once. While there has never
been an injunction against the building of the road, with
the exception of a brief period when the Chicago City
Railway company had a temporary restraining order, the
General Electric people say that the road can be half fin-
ished by March, and that nothing can prevent its bein^^
operated. They say there has never been an open
period ol equal length in view before. Julius S. Grin-
nell. general counsel for the Chicago City Railway com-
pany, said that while his company had no part in the
present litigation, he understood that the decision de-
cided nothing, and he pooh-poohed the idea that anyone
would invest money in an enterprise which was under a
legal cloud.

At the annual meeting of the Montreal Street Railway
association the following-named gentlemen were elected
directors; L.

J.
Forget, James Ross. K. W. Black-

well, G. C. Cunningham and F, C. Henshaw. The
annual statement showed that the net earnings for
the year ended September 30th were $1,253,183 14
as against $1,096,911,31 for the previous year. The
gross earnings were $555.03369. The net profits
were $462,106.79, as against $35^.3-19. 13 in 1895. Of
this amount two dividends of four per cent, each and a
bonus of one per cent, were declared, amounting in all to
$360,000, the balance of $102,106,79 being added to the
surplus. The cost of operating during the entire year
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was 56.48 per cent. oJ the entire receipts, as compared
with 59.20 per cent, for the previous year. The good re-

sults obtained from the conversion of the system to

electricity were apparent in the statistical statement.

The net earnings for the year 1S96 were nearly as large

as the gross earnings for 1892, being $555,033.69, as

compared with 5564,406.57. and the per cent, of operat-

ing expense to earnings has fallen from 82,68 to 56. 48.

The number of passengers carried in 1S96 was 4,018,713
. in excess of 1S95. The figures for the last five years

were 29,896,471 in 1S96, 25,877,758 in 1S95. 20,569,013
-in 1894, 17.177,952 in 1S93, and 11,631,386 in 1892. The
rapid growth of traffic during last winter necessitated

additional power, rolling stock, etc., and an additional

boiler house at the William street power station, to sup-

ply steam to a new 2,500 horse power direct-connected

engine and generator, was erected. Fifty open motor
cars were constructed in the spring, and 24 closed cars

are now nearing completion at the company's shops.

TELEGRAPH.
The Philadelphia Record says that the late Charles

L. Chapin, the old-time telegrapher, was probably the

discoverer of the modern method of reading telegraph

messages by sound. It occurred to bim while in charge
of Cornell's line from New York to Erie that the sounds
made by the instrument for each separate letter were as

distinctive as the letters on the dial. By careful study
he enabled himself to read messages altogether by sound,

and one day he surprised some of the operators under
him. They had been in the habit of sending private

messages over the wire, and it was impossible to stop

them. Finally an operator down the line somewhere
tried to work an old trick of his and get excused for a

day's fishing. He telegraphed to the operator in Mr.
Chapin's office, asking to get Mr. Chapin to let him off.

Mr. Chapin was sitting with his back to the instrument
when the message came in, and, without turning around,
he said to the operator: "Tell him no." The man was
so surprised that he almost fell off his chair. Event-
ually Mr. Chapin divulged his secret, and in time the

kcack of reading by souad became generally known.

As an indication of the resources of the telegraph

companies the following editorial from the Washington
y^Vwcs of recent date is inleresting. "It is a remark-
able fact that the news published in the Times the past

few days from Richmond, only 105 miles away as the

crow flies, and from other points along the Atlantic

coast south of Washington, has been telegraphed over

the United Associated Presses' circuits by the round-
about way of New York. Cincinnati, Nashville and At-

lanta to this city, a distance by wire of over 2,000 miles.

Through ihe same system the occurrences of today in

the national capital have reached the newspapers of

Richmond. The only wires working out of Washington
to-night are those to Baltimore and north through that

city, and the enormous business of the press association,

which usually goes south and west through Washington,
this city being practically in the center o£ the system, is

now diverted in other directions, and Washington has
become temporarily a terminal point, the distribution of

news to papers all over the South being made from At-

lanta. This recalls the fact that several years ago, dur-

ing the great blizzard in New York, news from that city

reached the rest of the country through the enterprise

of the United Press cabling it direct to London and
having it returned over the French cable, and thence

through Canada to the United States."

MISCELLANEOUS.
It is announced that at the meeting of the Chicago

Electrical association of December 4th G. W. Knox,
the electrical engineer of the Chicago City Railway
company, will read a paper giving "Notes on the Mod-
ern Ground Return System."

In technology the Lehigh University of South Beth-
lehem, Pa., offers distinct courses in civil, mechanical,

mining and electrical engineering, as well as in chemis-

try and architecture. Full information in pamphlet
form in relation to any of these courses will be sent on
application to Dr. T. M. Drown, president of the uni-

versity.

It is reported that De Laval, the Swedish engineer

whose name is given to a well-known type of steam tur-

bine, has invented a plan for constructing a huge elec-

tric furnace to convert iron ore into pure metallic iron,

or even into steel, at one heating. Thus he intends to

do away with the blast furnace, using, preferably,

water power to generate current of great volume.

Channing F. Meek, an investor in mming, railroad

and other securities, has made a personal assignment

for the benefit of creditors to Wilbur C. Brown, at New
York, November 21st. Mr. Meek was president of the

Porter Air Lighter company and of the American Ball

Nozzle company. He was also interested in the Union
Telegraph & News company, the Essick Printing &
Telegraph company and other corporations. He was

formerly manager of the Denver, Texas & Fort Worth
Railroad company.

The most "electric" village in Europe is said to be
Borobeke, in Belgium, where a plant has been put in

operation according to plans drawn by Professor
Schoentges, of Ghent. All streets, alleys, and private
roads, all public and private buildings are lighted by
electricity. The great dairy works of the village are
worked by electricity. For all this each householder
pays only 19 francs ($3,80) per year.

John Carbutt, after experiments with colored glass

screens and the tluoroscope, says: "These experiments
confirm me in the opinion 1 have held from my first

dealing with the Rontgen X-rays, that they are of the
ultra-ultra violet, because I find they absorb the entire

spectrum, while a deep violet screen absorbs all but the
red. It was early determined by Professor Rontgen
that the X-rays could neither be deflected nor retracted,

and I am not aware of any experiments having been
made to determine the absorbtive powers by the X-rays
of the colors of the spectrum."

Trusts and combinations are not entirely devoid of

merit, according to Francis Weyland Glan, who has con-
tributed an article in defense of trusts to the New
York Sun, showing their value in decreasing cost of

production and their capacity as distributing agents.
One paragraph is sufficient to illustrate the line of argu-
ment followed: "The Brooklyn City Railway company
is a gigantic corporation or trust for the transfer of pas-
sengers from one part of the city to another for a nomi-
nal fee. It transfers 400,000 passengers per day at a
per capita charge of five cents. If it maintained its

present service for 100,000 shareholders, corporators or
customers per day, the charge necessarily would be 20
cencs per capita, unless the wages of its employes were
reduced. It is the co-operation of the 400,000 or more
persons using its facilities for transportation which
makes possible a five-cent fare without lessening the
rewards of labor. The magnitude of its operations
enables it to render an improved service at a reduced
cost to the co-operators, and if 1,000,000 co-operators,

used its facilities, the fare could be reduced to three
cents without reducing the wages paid."

At a recent meeting of the Engineers' club of Phila-
delphia, H. M. Chance described the application of elec-

tricity to the extraction of gold from the ores. The
processes differ widely, both in method and principle,

and were described as consisting of six classes, each in-

volving a different principle or method of application.

These classes are electro-magnetic, electro-solvent,

electro-amalgamating, electro-precipitating, elect ro-in-

ductional, electro-smelting. The first class employs
electro-magnets to remove magnetic material from the

gold with which it is associated. In the second class

the current is used to assist in dissolving the gold from
ores by means of chemical solvents of gold. In the

^

third class the current is passed through the amalga-
mated plates or mercury to facilitate amalgamation.
The processes of the fourth class are electrolytic, the

gold being electrically deposited from its chemical
solutions. These processes are extensively used in

South Africa and to some extent in this country. The
fifth method aims to remove gold particles from other
materials by the inductive action of high frequency
alternating currents. The sixth method, that of elec-

tric smelting, promises well, provided the cost can be
reduced to that of ordinary smelting processes.

work as readily as for long-distance service. A descrip-
tion of the plug switch inter-communicating system will
be found in the Western Electrician of September
igth last.

TRADE NEWS.
The Ansonia Electric company of Ansonia, Conn., is

making extensive alterations and additions to its factory

in order to meet the rapid growth of its business, which
has outgrown the present quarters. Since the organiza-

tion of this concern its new management has shown re-

sults that could hardly have been anticipated during the

last year, as the result of the efforts of General Manager
Thomas Wallace and Secretary F. B. Piatt.

The Phillips Insulated Wire company is sending to

the trade neat samples of fire and weatherproof wire,

underwriters' wire and Ideal wire, showing the practical

manufacture of this company's goods. The company
calls especial attention to the Ideal wire, which has a
black insulation, with white fireproof finish outside, and
is especially adapted for exposed wiring where a good
white finish is desired. The circular price-list is pre-

sented in attractive form, with quotations and other in-

formation interesting to the trade.

The Stromberg-Carlson Telephone Manufacturing
company of Chicago reports that since election its local

business is steadily increasing. Though the company is

principally in the manufacture of public exchange and
toll line apparatus, it is rapidly equipping the large

business establishments in Chicago with plug switch
inter-communicating or central station interior systems.

The first system having been in operation for nearly two
years with the best of satisfaction, it is now finding a

market for high-grade instruments in private exchange

BUSINESS.
Charles Wirt. 102S Filbert street, Philadelphia, has

appointed as his southern agent the Electric Supply &
Construction company of Savannah, Ga. , which will
carry a full stock of Wirt brushes and supply the south-
ern trade.

T. H. Brady of New Britain, Conn., one of the vet-
erans in the electrical business, reports that there has
been a large call for his mast arms, poles and swinging
hoods, and that his general business has been much
larger of late than for some time past. He is at present
contemplating an extensive trip through the central and
western states.

The Brush Electric company has just sold a complete
arc electric outfit to the Brazil Electric Light company
of Brazil, Ind., consisting of one 125 light 2,000 candle
power Brush arc dynamo, multi-circuit system, also a
65 light 2.000 candle power Brush arc dynamo, with T50
double-carbon 2,000 candle power Brush arc lamps,
switchboard, etc. The multi-circuit system seems to

meet the demands of the trade. The Brush company
has sold over 3,000 lights capacity in large arc dynamos
since the election.

Among the numerous contracts which the Berlin Iron
Bridge company of East Berlin, Conn., has secured of
late for steel roofs covered with corrugated iron lined
with its patent anti-condensation roof lining, is the roof
for the new power station for the Stamford Gas & Elec-
tric company, at Stamford, Conn. The lay-out of this

station is very convenient and the construction is to be
the best. The engine and dynamo room is 60 feet wide
and 100 feet long, and the boiler room adjoining is 40
feet wide and 75 feet long. The walls are of brick and
the framework of the roof as well as the supports for the
traveling crane in the engine and dynamo room are of
steel. The Berlin company has the contract for fur-

nishing and erecting all of the structural steel work.

In a recent political procession in Milwaukee the Ju-
lius Andrae & Sons company equipped for the leading
German newspaper of that city a float consisting of a
large truck wagon with a platform nine by 16 feet. On
this platform was erected, in the center, a frame nine by
12 feet, covered with canvas on both sides, bearing the
following inscription: "'Gcrnicuiia—The German Press
for Prosperity and Sound Money." This was decorated
on both sides with an electric 16 candle power lamp
every eight inches. On each corner of the platform a
large roll o£ printing paper was fastened down with a
large copper eagle; these eagles measure eight feet from
tip to tip and are intended to adorn the Germania
building now in course of erection. Besides this each
roll of paper had a cluster of 40 lights. All of the lights

were wired five in series, and the current was taken
from the trolley wires of the street railway company.
One man was armed with a fishing pole having a copper
conducting wire leading through the hollow part of the
pole, and another sitting down on the rear of rhe wagon
with a similar device in his hand provided the current
connection to the rail. There were, all told, some 28S
lamps in this display, making the most brilliantly illum-
inated and novel exhibit in the entire parade.

Ever since the electrical public was apprised of the
startling discovery of Rontgen, a number of electrical

manufacturers in this country have been actively at

work upon X-ray apparatus. It is now an acknowledged
fact that the X-ray is destined to play an important part
as an investigator in a number of branches of commer-
cial life. As is the case, therefore, with most philosophi-

cal apparatus, only the best will be wanted, and as a
consequence that outfit which indicates the highest per-
fection in manufacture and results obtained will secure
the the largest demand. Recognizing this fact at an
early date after the first experiments, the Central Elec-
tric company of Chicago began expert investigations
with the view of producing the very best X-ray apparatus
to be found on the market. Within a week the Central
Electric company will issue a little volume entitled

"X-ray A pparatus, Catalogue No. 40, " that contains
original matter of such a character as to be of singular
interest to those engaged in the prosecution of X-ray
experiments. The work is published under a misnomer,
as "Catalogue No. 40." in that it is in reality an elabo-

rate and comprehensive photographically illustrated

treatise on some of the very latest X-ray apparatus and
experiments, and ones that have been carried on
directly under Central Electric experts. While the
company issues this book free as an advertisement of its

recently perfected X-ray apparatus to illustrate the re-

markable results obtained through the use of the per-

fected equipment, it is nevertheless a work worthy of

the perusal of every sudent and scientific man interested

in X-ray apparatus in its most perfect form.

ILLUSTRATED ELECTRICAL PATENT RECORD.

571.733- Electric Street or Station Indicator. Herman
Alwies. St. Louis, Mo. Application filed August

10, 1896.

A suitable traveling web. winding rollers, an intermediate
circoit closing and breaking roller over which the web
passes, means for periodically intercepting the free rota-

tion of tbe roller, a series of holes disposed along the oppo-

Issued November 24, i8g6.

site longitudinal ed^es of the web, and a series of radially
projecting pins carried by the intermediate roller co-oper-
ating -vith the holes in the web.

571.739- Electro-magnetic Sentinel. Francis B. Badt,
Cbicago, 111. Application filed February 15, 1896.

A device is employed for the detection of approaching
iron or steel clad vessels, the features of which are a sub-

merged mine or topedo, a coil attached to the same, whose
core is an open magnetic circuit, a 'source of alternating
or interrupted current flowing through the coil, a current-
indicating device adapted to give warning when any
change in current through the coil takes place, a source of
high potential electric current adapted to explode the mine
or torpedo, and means for switching the current into cir-

cuit therewith.
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571.760. Means for Insulating Electric Conductors.

Theodore Guilleaume, Miihlheim-on-the-Rhine,
Germany. Application filed November 2, 1895.

Patented in England May 13, 1895, and in Belgium

July 2, 1895.

The combination with two naked electric conductors of a
twisted duplex inclosing tube produced Irom a single strip

of non-conducting material, the edges of the strip being
turned inward to form a wall to separate the two conductors.

571.761. Electric Light Cord Adjuster. George L.

Gulliford, Bement, 111. Application filed May 9,

1896.

A spool-shaped electric light cord adjuster is provided
with oblique slots in its heads.

571,769. Electric Igniting Device for Gas Burners.

Gottfried F. Krieger, Kiel, Germany. Application

filed May 4, 1896.

Essential features are a clip or strap adapted to be se-

cured to the burner, a spring and a two-armed rock lever
respectively secured to and pivoted on the strap, one of the
arms of the lever provided with a suitable contact adapted
to impinge upon the spring and fle.x the same, and having
its other arm constructed telescopically, and adapted for

connection with the plug of a gas-cock,

571,780. Dynamo-electric Machine. William F. Mar-
zahn, Buffalo, N. Y. Application filed September
21, i8g6.

Ventilating tubes are radially disposed among the wind-
ings of the armature.

571.791. Switch for Electric Lamps. Henry R.Quinby,
Rochester, N. Y. Application filed December 4,

1895.

Yokes are pivoted to the hanger-board so as to turn up
and down, and springs are furnished for forcing the yokes
upward ; contact pins rest in line with the yokes, and the
yokes strike against them: open hooks are attached to the
lamp-board and engaged with the yokes, drawing them
down from contact with the pins,

571.792. Electric Arc Lamp. Henry R. Quinby, Roch-
ester, N. Y. Application filed March 12, 1896.

The transparent shade is provided with the fixed carbon,
movable freely through its top, the base to which the shade
or globe is attached, and the rod supporting the base and
allowing an adjustment of the base up and down thereon in

order to adjust the lamp to proper relative positions with
the ends of the carbons, the rod also forming a conductor.

571,802. Globe Attachment for Electric Lamps. Ed-
ward Schrantz, St. Louis, Mo. Application filed

August 15, i8g6.

The electric lamp socket is formed with a beading at its

lower end ; a globe-holder is secured to the socket above
the beading ; a wire gauze disk is formed with a central
opening which is capable of being expanded to pass over
the beading and close around the socket above the bead-
ing, whereby the beading supports the center of the disk,
and a globe which is supported by the globe-holder, the
globe and globe-holder clamping the edges of the disk be-
tween them.

571,825. Electric Motor Railway Truck. John A.

Brill and George M. Brill, Philadelphia, Pa. Ap-
plication filed June 25, 1888.

An independent frame is hung from the axles; a motor is

sleeved at one end to one end ot the axles ; a cross-bar is in-

cluded in the frame; there are oppositely acting springs
above and below the free end of the motor, the springs
resting on the cross-bar,

571,832. Electrical Railway. Rudolph M. Hunter, Phila-

delphia, Pa. Application filed February 17, 1886.

Two working conductors are made in sections, the oppo-
site conductors of two adjacent sections being electrically
connected together, and a closed circuit connecting two
adjacent sections on the same side; an electro-magnet in

the closed circuit, an armature for the electro-magnet, a
shunt circuit connecting adjacent sections on the same
side, and adapted to be opened or closed by the armature,
a resistance in the shunt circuit, electric motors or loco-
motives, and a source of electricity connecting with the
conductors are features claimed,

571,836. System of Alternating Current Regulation
and Distribution. Benjamin G. Lamme, Pitts-

burg, Pa. Application filed April 6, 1896.

This system comprises an alternating current generator,
feeders supplied thereby, a direct current circuit and a
rotary transformer having a .single compound wound field

magnet and an armature located in the resultant field pro-
duced by the compound winding and connected to the
alternating current and direct current circuits.

571,839, Station Potential Indicator. Ralph D. Mer-
shon, Pittsburg, Pa. Application filed December
23, 1895.

This indicator is intended for alternating current sys-

tems, and comprises a local circuit in which the impressed
and counter-electro motive forces of the main line are ap-
proximately reproduced in miniature, and a voltmeter for

indicating the value of the resultant of these electro motive
forces,

571,849. System of Electrical Distribution. Oliver B.
Shallenberger, Rochester, Pa. Application filed

November 8, 1896.

An electric convener is connected with the source of
electricity; two or more secondary circuits extend from the
converter, and translating devices are connected in the sec-
ondary circuits at different points.

571,863. Rotary Transformer Regulation. Ralph D.
Mershon, Pittsburg, Pa. Application filed April 6,

1896.

The method of controlling the electro motive force de-
livered from the direct current end of a rotary transformer
in accordance with changes in load consists in compound-
ing the field of the transformer and establishing a differ-
ence of voltage between it and the generator, which de-
creases as the load upon the direct current side increases.

571.906. Apparatus for Multiple Switchboards for

Telephone Exchanges. Charles E. Scribner, Chi-
cago, 111. Application filed February 7, 1893,

The combination is claimed with several pairs of con-
necting plugs, of conductors joining the different members
of cacli pair, branches connecting each of the conductors
with one terminal of an operator's telephone, and retarda-
tion coils included in the branches.

571,907. Telephone. Charles E. Scribner, Chicago,

111. Application filed February 7, 1893.

There is the combination with the electro-magnet of a

telephone receiver, of an electro-magnetic coil not one of
the telephone coils, and circuits connecting the telephone
receiver and the electro-magnetic coil in different parallel
branches of a line circuit, and a source of electricity in one
of the branches, whereby the battery and telephone coil are
included in a local circuit, and the passage of telephonic
currents through the battery is prevented by the impedance
coil.

571,910. Telephone Exchange System. Charles E.

Scribner, Chicago, 111. Application filed October
16, 1894.

f ppg^QOOQ

NO. 571,836.

The first claim is given: The combination with a tele-

phone line provided with means for transmitting alternat-
ing signaling currents, of a line annunciator in a bridge
therefrom adapted to display its indicator when excited by
alternating currents, but to conceal the same when trav-
ersed by continuous currents, a plug for making connection
with the line, a clearing-out annunciator adapted to re-
spond to alternating currents, and means for preventing
the actuation thereof by continuous currents, said clearing-
out annunciator being connected with the plug, a source of
continuous current and means for connecting said source of
current with the conductor of the telephone line to find cir-

cuit through the line annunciator when connection is made
with the line.

571,927. Electric Switch. James T. Norton. Boston,
Mass. Application filed January 28, 1896.

A fixed switch member, a co-operating movable member
comprising a plurality of superposed springs secured at
one end, an actuator adapted to move the spring switch
member positively in one direction, and independent
plungers to move the actuator in opposite directions to open
or close the switch.

571,946. Electric Arc Lamp. Charles Eschwei, Long
Island City, N. Y. Application filed September 11,

1896.

There is the combination of a solenoid, a tubular magnet
in the same, a carbon holder guided in the magnet, a
bracket-plate at the lower end of the magnet, a clutch
formed of a tapering socket and tapering members in the
socket, a ring-shaped plate extending over the clutch mem-
bers, arms pivoted to the bracket-plate and extending over
the ring-shaped plate, and a rimmed sleeve located below
the clutch members and extending through the bottom of
the socket.

571,948. Telegraph. Leo W. Hildburgb, New York,
N. Y. Application filed March 5, 1896.

A main line and a source of alternating current are es-
tablished, and there are also two loops at each station, re-
ceiving and transmitting instruments in each loop, asym-
metric resistances between the source of alternating current
and the instruments, and asymmetric resistances between
the instruments and the main line.

NO. 571,863.

571.950. Fire Alarm Signal Box. George F. Milliken,
Boston, Mass. Application filed December 14.

1891.

The combination is claimed in a signal apparatus of a
time-train, a non-interference magnet in the circuit, a signal
wheel driven by the train, having its first tooth longer
than the others, and adapted to make two or more rotations
to repeal the signal, and a contact in the main line operated
by the time-train at times when the long tooth of the signal
wheel is under the contact springs on all rotations succeed-
ing the first.

571.951. Means for Generating Electricity from Car
Wheel Axles. Morris Mo^kowitz, Newark, N. J.

Application filed July 19, 1895.

A dynamo is arranged on the axle, together wilh'a governor
and an electric regulating device coiiirolled by tlie gov-
ernor, adapted to efjualize the output of electricity of tlie

dynamo and maintain the same constant, an! a pole-
changer comprising therein a pivotally arranged contact
arm, and means for actuating the arm from the car wheel
axle, and contacts in circuit with the dynamo.

571,952. Electric Switch. Morris Moskowitz, Newark,
N.

J. Application filed June 11, 1896.

This device comprises an electro-magnet having s pole-
piece, an electro-magnet having an armature and a soft-
iron shoe secured to the magnet, so that the armature is
movably arranged between the ends of the pole-pieces and
the shoe.

571,974. Electric Arc Lamp. George R. Lean, Cleve-
land," Ohio. Application filed May 23, i8g6.

A magnet core and armature, a helix encircling the core
and included in series with the carbons of the lamp, a con-
stantly closed conductor also encircling the core, whereby
to effect the gradual starling and stopping of the lamp, and
a clutch supported by the armature are the features claimed.

571.976. Electric Arc Lamp. George R. Lean, Cleve-
land, Ohio. Application filed July 7, 1896.

An inner or arc-inclosing globe, a cover-therefor compris-
ing two pieces, one upon the other, and both adapted to be
permuted to have lateral motion.

571.977. Binding Post for Electric Bells, etc. Fred-
erick W. Manger and Otto H. Huebel, Brooklyn,
N. Y. Application filed March 24, 1896.

The combination with a base-plate having a hole therein
and a recess in its rear face, the recess having straight
walls, of a binding-post adapted to pass through the hole in
the base-plate, and having a head to enter the recess and
conform thereto, a washer adapted to screw on the post
whereby to prevent endwise movement thereof, and a clamp-
ing nut on the post.

571,994. Trolley Finder. William
J. Donahue and

Ward B. Hausman, Philadelphia, Pa. Application
filed October 10. 1895.

The invention consists of a wheel having rignt and left-
hand grooves increasing in diameter toward the center, and
merging with the central groove on diametrically opposite
sides of the wheel, and a suitable support.

572, ooS. Electric Fan for Ventilating Streets or Alleys.
Vespasian V. Hedges, Coffeyville, Kan. Applica-
tion filed November 13, 1895.

Included in the arrangement are a motor, a casing for the
same, a shatt driven by the motor, fans carried by the shaft,
a support upon which the motor casing is revolubly mounted!
a source of electric supply, a connection between the
source and motor, and means for making and breaking the
circuit by the rotation of the motor casing on its support.

572,013. Underground Electric Power System for Rail-
ways. William L. King, Winston. N. C. Appli-
cation filed May 21, 1896.

The apparatus employed included a main current con-
ductor, a working conductor, a motor carried by the car and
arranged in a circuit leading from the main conductor, an
electric generator carried by the car, a switch-box carried
by the car, three yielding contact fingers in the box. a shunt
comprising a resistance connecting one of the points with
the current leading through the motor, a connection be-
tween another of the points and a pole of the generator, a
connection between the other of the points and an auxiliary
working conductor, a three-armed circuit-closer in the box
adapted to engage with a pair of the points, and means for
closing the circuit from the main conductor through the
motor, the means being controlled by the circuit-closer in
the switch-box.

572,036, Wheel with Electrical Motor Hub for Vehicles.
Charles Theryc, Marseilles, France. Application
filed July 31, 1896. Patented in France January
30, 1896.

The first claim is givso: In a vehicle wheel with median
electric motor, the combination with the axle having bear-
ings in supports on the vehicle, an armature and a commu-
tator on the axle, a box or barrel hub to which the inner
ends of the spokes are connected, having roller bearings
about the axle and forming an inclosure for the motor
mechanism, a field magnet secured to the interior of the
hub about the armature, brush holders on the interior of
the hub carrying brushes bearing against the commutator,
two metal rings on the exterior of the hub. the framework
of the vehicle bearing respectively against the rings and
connected with a source of electricity on the vehicle, a pin-
ion at one end of the axle, an internal rack on the hub, and
an intermediate pinion meshingwith said pinion and rack,
and rotating on a journal-pin fixed to the vehicle.

572,057. Annunciator. Franklin A. Jennings, Ithaca,
N. Y. Application filed May 11, 1895.

A dial containing train bulletins, a pointer mounted upon
a pointer shaft, anda scape wheel also upon the shaft are
employed, in combination with an electro-magnet, an es-
capement yoke mounted upon a pivot and provided with
pallets adapted to engage with the scape wheel, and a rod
adjustably connecting the yoke to the armature of the mag-
net, whereby the scape wheel is intermittently rotated by
the making and breaking of the circuit through the magnet.

572.081. Automatic Temperature Annunciator. John
A. Young. Indianapolis, Ind. Application filed May
II, 1896.

One claim is for the combination of the base, the ther-
mometer mounted thereon, the pair of supporting posts and
pair of binding posts mounted on the front of the base at
one end thereof, the post provided with adjusting nuts
mounted on the front of the base at the opposite end
thereof, the thermostatic bar secured at one end to tlie pair
ot supporting posts, the opposite end of the bar having the
fork, and adapted to form a contact with the adjusting nuts
with a suitable electrical circuit.

572,064. ArcLamp. John Rae, New York, N. Y.
plication filed November 26, 1895.

Ap-

The combination is described with the carbon-supporting
rods of an arc lamp, of a chimney supported by the rods
and adapted to surround the supported carbons, and a
chimney-top into which the upper end of the carbon sur-
rounding chimney extends, there being an annular air-space
between the first-named chimney and the chimney-top.

Reissue.

11,576. Inductor Dynamo. Charles P. Steinmetz,
Schenectady, N. Y. Application filed October 31,

1896. Original number 559,419; dated May 5, 1896

The machine has inwardly projecting pole-pieces pro-
vided with lield magnet windings, armature coils inouuied
ii]>on the polar faces, and a revolving inductor.
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Portable Electric Plant for Show Light-
ing.

In the United States portable electric lighting plants

seem to have found their greatest usefulness in furnish-

ing the illumination for the great traveling shows whose

coming is heralded with such a wealth of newspaper an-

nouncement and poster display in the various cities of

the country during the summer months. Electric light-

ing wagons have been turned out by European manu-

facturers for several years, and one very complete outfit

was shown at the World's Fair by a German exhibitor.

But these plants seem to be intended more especially to

furnish light for army maneuvers at night, and it may

be doubted whether they would be as well adapted to

the rough conditions, the hurly-burly of daily transpor-

ation over bad roads and the hurried setting-up and op-

plants, each equipped with boiler, engine and dynamo.

One of these installations, attached to six horses for

transportation to the railroad station, is shown in Fig.

I, while in Fig. 2 the two are shown in working order

under a tent, with the members of the electrical staff

grouped before them. The remainder of the equip-

ment—lamps, globes, poles, etc., and 5.000 feet of No.

6 wire^is carried in a large supply wagon especially

built for fhe purpose.

The itinerary of the show each year includes a large

number o± "one-day stands," so that for weeks at a time

the plant has to be set up and operated in a different

town on each week-day, taken down at night after the

performance, hauled to the railroad and shipped to the

next stopping place during the night. With all kinds of

fuel and water, subjected to the inclemency of the

in an upright position by lowering the tapering butt into

the rings, the end resting on the ground. It is neces-

sary to take down the apparatus in the dark many times,

after the engines are shut down for the night, and so

plug connections are provided at the lamps, as shown in

Fig. 3, which can be felt for and disconnected easily in

the dark. There are two circuits, one from each dyna-

mo, and in order to prevent total darkness of any portion

of the ground, in case of a breakdown of one set, the

lamps about the arena are alternately connected to the

circuits, as shown in Fig, 4. Thus, in the event of an

accident to one unit or on one circuit, every alternate

lamp would still burn, providing sufficient light in every

part of the arena to enable the performance to be con-

tinued.

Each operating wagon carries a boiler of the fire-en-

FIG. I. PORTABLE ELECTRIC PLANT FOR SHOW LIGHTING. WAGON OUTFIT FOR THE "WILD WEST" COMPANY.

eration, as the homely but efficient outfits of American

showmen.

Soon after the arc lamp came into commercial use

the out-door showman was in the field to make use of it.

both as a better light, to supersede the old gasoline

torch and beacon lamp, and as an attraction and adver-

tisement in itself. Small and crude portable plants

were built, but they proved not well adapted to show

lighting, operating, as they did, but three or four lamps,

although the lights attracted much attention. But the

novelty soon wore off; the plants were unreliable, heavy

and cumbersome to a degree far out of proportion to the

benefit received; and thus it came about that for several

years show electric lighting languished or was entirely

abandoned.

Within the last two years, however, portable plants of

this character have been successfully operated, partic-

ularly in the case of "Buffalo Bill's Wild West" show,

the electrical equipment of which is the subject of the

illustrations accompanying this article. The plant,

which is perhaps the largest and best equipped of its

kind in existence, has a capacity of 56 arc lights of 2,000

candle power each. It comprises two duplicate wagon

weather and operated under all the annoyances o£ hur-

ried and temporary work, it can be readily seen that the

strain on the machinery and apparatus as well as upon

the patience and skill of the men operating the plant is

very great. Nevertheless the equipment has given reg-

ular and reliable service, and its record is not marred by

a serious accident.

Speed is of course a highly necessary requisite in set-

ting up and dismantling the plant. In two hours after

reaching the ground the poles and lamps can be placed,

the wires strung, connections made and the wagon plants

in operation furnishing current to 40 lamps or more.

At night the entire outfit can be taken down and packed

for shipment in 45 minutes. The show is given in a

large uncovered arena, surrounded by the stands for

spectators and the tents for the men and animals,

kitchen, dlning-hall, wagon-shop and the various other

working quarters. This space is lighted by the lamps

required, not exceeding 56,

The posts are secured in ttie manner shown in Fig. 3.

A stout, sharpened stake is provided with two iron rings,

the upper onesomewhat larger than the lower one. This

is firmly driven into the ground and the pole is secured

gine type, with a collapsible slack, built by Clapp &
Jones of Seneca Falls, N. Y. By a simple arrangement

of piping the steam at loo pounds pressure is conducted

to a Case engine, which, at 550 revolutions per minute,

drives a zS-light Ball dynamo by a system of belt trans-

mission involving the use of two idler pulleys, made
necessary by the limited room. The dynamo is operated

at 1,350 revolutions per minute. The switch and instru-

ments are under the driver's seat. The whole is

spring-mounted on a strong wagon body. Each plant

complete, including water in the boiler, weighs 10,250

pounds.

During two seasons this interesting plant has been

successfully operated, and not one night performance

has been lost for lack of light. In iSg6 the equipment

was transported 10,640 miles by rail and drawn 790

miles by horses. It was set up at different places 151

times and has fully denjonstrated the entire practicabil-

ity of portable electric lighting plants.in the show busi-

ness.

M. B. Bailey, whose portrait is given, is the man in

charge of the "Wild West" plant. He has had years of

experience in the electrical business, mostly in Chicago
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with the old Bain Electric Manufacturing company and

as chief engineer for the government building now be-

ing torn down. Mr. Bailey is a practical man of varied

experience and is well acquainted with the beginnings of

the electrical business in Chicago, having had much to

do with several of the early installations. For the last

few years he has turned his attention to portable plants

for show lighting with much success. He is entitled to

credit for the excellent record made by the plant under

.his direction.

How Can the Revenues of Street Rail-

ways Be Increased?'

Bv C. Densmore Wyman.
Our regular line of customers we have always with

us, and while their pleasure and comfort is to be cared

for, what may be termed the transients, the occasional

purchasers of our wares, are to be sought after, catered

to, gathered in to increase the regular revenue. In the

line of merchandizing, we have rides for sale, and all

companies, I doubt not, feel at times that they are over-

stocked; for the disposal of this stock to attract to our
counters not only those who must needs purchase, but as

well the wandering, uncertain shopper is desirable.

Imitating the wise merchant, we must seek to place

our wares before possible customers in the best condi-

tion. We should see to it that what we offer is not

shopworn, but is made to appear alluring and enticing.

Every car should be a fine looking show window, invit-

ing not only to the regular business traveler, but to the

tourist and sightseer as well, who does not know whether
to buy a ride or not. and who needs an invitation.

Every person connected with the road should have it

thoroughly impressed upon him when he take's a posi-

tion that his first and primal business is to "talk up" his

company at all times, under all circumstances and to

everyone with whom he comes in contact. It too often

happens that a passenger riding upon a oar expresses

some criticism to the conductor, motorman, or to an offi-

cial, and, instead of receiving an assurance that he must
be mistaken, that it is quite impossible that an error

such as that of which he complains could happen, or at

best that it is surely not the fault of the company, his

complaint is readily admitted as just^nay, he is almost

congratulated upon his cleverness in finding weak spots

in the company's armor.
How often some such conversation as the following is

to be heard upon the cars: Passenger: "Conductor, what's
the matter this morning? The old motor rattles like a

box of nails on a rocky road." Conductor; "Oh, I guess
the truckman at the barn was asleep last night and for-

got to grease up the machine; those fellows up there

don't pay the attention they ought to to their business."

The passenger alights with the feeling that there is care-

lessness in the service, and, proud of his critical shrewd-
ness, is inclined to gossip of what he has noticed; and
thus the conductor has done injury to the company, not

only in the case of the individual, but also through him
with his friends. Had the conductor said: "Why, I

don't notice any special trouble; everything was all

right when we went out; I think it may have been some
stones on the track from passing vehicles, or at any rate

cism of failure to reach the standard we have set for the
men or apparatus may be indulged in, but to the public
no intimation of our self-condemnation should ever be
permitted to go. Of course, there are times when it

may be proper and necessary for the manager to admit
that an employe has made a mistake, or that some por-
tion of the system is defective in operation, but the gen-
efal trend of sentiment to be exhibited to the public on
the part of the entire force, from the manager down,
should be one of pride in the company; and a habit of

talking up, praising, glorying in the institution with
which they are connected, should be made a matter of

cultivation on the part of the heads of departments, and
insisted upon by them from all in the service.

Advertising by the use of printed matter may also be

PORTABLE ELECTRIC PLANT FOR SHOW LIGHTING. M. E.

BAILEY, SUPERINTENDENT OF ELECTRIC LIGHTS
FOR "BUFFALO BILL'S WILD WEST" SHOW.

employed with advantage to place before the public the
street railway company's inducements, and publications
of this sort are especially of service to strangers and tour-

ists visiting the city in which the company is located- I

have found a little folder, upon one side of which is a lit-

tle map showing the various routes and points of interest

in and about the city is printed, and with other pages de-
scriptive of the pleasure grounds, parks, cemeteries and
other places of resort, together with the time-tables of
the different lines of our own system, to be of great ad-
vantage. These folders, placed at the different hotels,

railroad depots and steamer docks, were eagerly sought
for by visitors, and, distributed upon the cars by the con-
ductors, were largely used by the patrons of the lines for

reference. Our own company issued as aa experiment
about 50,000 of such folders at the beginning of the past

POKTABLK ELIiCTKIC PLANT FOK SHuW LlGHilNG.—WAl.uNS IN POSITION FOR WORK,

it is no fault of the company, for they are very partic-

ular in these matters, " the passenger would have left the
car feeling that he was wrong and possibly that on the
whole the company was doing the best it could.

Often, even in the office and among the heads of depart-
ments, criticism is met in a cringing and apologetic form
that serves to make it more positive in the critic's mind
thai his fault-finding is well founded. However ready
we may be to confess to ourselves that all is not just

what we may desire, that our company is lame in some
respects and halting in others, it is certainly the poorest
of policy to make such an admission a matter of public
notoriety.

Within the circle of our own counsels, the severest criti-

I. AbHiraci of paper read before tlio Ainoricfln Street Railway
A«iiociation, at St. Loiiim. October 21. i8(/j.

summer season and the call was so great for thera that

another issue was found to be justified in a very short
time.

If a company's lines have some central point of inter-

section, from which different routes radiate, signs giving
directions and places to which cars leaving these princi-

pal points go may be of value and serve oftentimes to

gather into the company's treasury nickels that, without
the information so conveyed, would remain in the pocket
.of the undecided sighl-seer. These signs are not expen-
sive, and, painted upon glass and illuminated, they pre-

sent a handsome appearance, They can be readily at-

tached to trolley poles and lighted from the trolley cur-
rent, They suggest progressiveness and an up-to-date
policy on the part of the company.

I'rom such statistics as we can gather, the net reve-
nue gained by companies who have gone extensively

into the show business has been in many instances in-

considerable; in some cases a loss has resulted, and but
few report substantial profit. Whether to invest in

matters of this sort is, however, so much a matter con-
ditioned by the local surroundings, the improvement of
unfrequented lines, and the ever-changing taste of the
public, that no general rules for universal guidance can
be formulated.
We are inclined to say to the general proposition:

"Don't go into the amusement business if you can help
it; subsidize those who have made that line of life their
study and give over to them the profit of the enterprise
other than that gained by the transportation of visitors
to their spectacle or resort. 'Stick to your last, shoe-
maker,' for you have quite enough to do to attend to

your own business."
The specially illuminated trolley car for evening ex-

cursions is a species of advertising which pays in every
way. It can be made a vehicle of pleasure not only to
those who pay for its u.se, but as well to those who de-
lightedly watch its artistic light effects from along the
line over which it passes. We believe it tends to popu-
larize the service.

In the smaller cities, the use of the newspaper columns
for items of proposed change in car house, equipment,
trackage, etc . extensions and improvements ought not
to be disregarded. After the wise method of an advance
manager for a show, frequently the newspapers should
be given news of the proposed improvement about to

be entered upon by the railroad company—some new
addition to its service, something that will make for com-
fort or convenience of passengers, or of the proposed
opening of some territory hitherto unoccupied.

In the line of making more attractive the service of a
street railway company and therefore tending to increase
its patronage, the establishment of a liberal transfer sys-
tem is worthy of consideration. I am aware that tire

subject of transfers is one regarding which street rail-

road men differ widely, and for and against which argu-
ments of the strongest kind are at hand.
When a passenger to go a few miles required two or

three hours the transfer system was not specially bene-
ficial or attractive to him. A business man could not
spend the time to avail himself of the privilege it gave
of long-distance riding. But now that six miles an hour
rate has been increased to 12, even in the crowded por-
tions of many cities, and to a much higher rate upon sub-
urban lines, longer distances can be traveled by passen-
gers, visits are made possible within a reasonable length
of time to widely separated portions of a city, and the
only impediment to greater through business between
such points is often the necessity of paying two or three
fares for such a visit or joiirney.

This impediment once removed, an increase of travel
is invited, and a ride upon two or more lines of cars is

provided within the same period of time that a single
ride was formerly given under the system of horse car
traction.

It is, of course, a fact that the hazard of accident to a
passenger is increased in proportion to the number of
lines which he traverses on a single journey, and this,

with the labor attendant upon the collection and registry
of his fare, and his care while on the cars, would perhaps
be only fairly paid for by a fare upon each line he may
use, but the larger number of persons induced to ride by
a very free system of transfers upon a system extending
to different quarters of the city of its operation, we be-
lieve, will compensate for such extra hazard and labor
even if it is assumed for a single fare.

This is especially true upon holidays and excursion
lines. Almost every street railroad which controls a
number of lines in a city has located somewhere upon
one of them, and perhaps upon several, points for pleas-
uring, and to gather from all parts of the city the mass of
the people and take them to these places of interest is im-
portant.

The laboring man who desires to take his wife and
children of a Sunday to some outing place, if he can reach
that point from his distant home by transferring for a sin-
gle fare each, is likely to take the journey. If, however,
he must needs pay two or more fares of five cents each to
get to the point of his pleasure, he remains at home or re-
duces the number of persons included in his party.
Another favorable argument for the transfer system is

the fact that it leads to the settlement in the .suburbs
of many persons who would not venture so far from their
places of business were they not assured of being able to
reach them by the payment of a single fare, and this get-
ting of people from the congested parts of a city to its en-
virons, thus assuring the railroad company of their con-
tinuous patronage, is most desirable from a railroad
standpoint.

For these and other reasons which might be men-
tioned, we believe that it may be broadly stated that a
liberal transfer system increases both the popularity and
revenue of the street railway company by which it is
adopted.
A careful study of the published reports will make it

apparent, even with the depreciation accounts eliminated,
that the cost per passenger upon electric or cable roads
is not less than that on the horse car which they suc-
ceeded. As yet, as far as urban roads are concerned we
cannot discover that on the whole there is any more
profit in a well managed electric or cable street railway
than there was in a well managed horse car road; and
we venture the assertion that to-day less of profit in the
form of dividends derived from receipts of operation is

being distributed to shareholders in the modern electric
cable roads, proportional to the business transacted, than
was given them by the old-fashioned horse car com-
panies. From the books and statistics of the majority
of companies no favorable arguments are to be drawn
for the reduction of fare.

It must also be borne in mind in the consideration of
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this question that, while it is an easy thing to reduce the

fare of a road, it is by no means as easy to return to

the old rate in case such a reduction results in a loss

and proves a failure. Unlike the merchant who at will

may raise or lower the price of his wares, and for a dav
may attract a crowd to a bargain counter in the hope
that there may be profitable sales effected to-morrow,
the loss occasioned by a reduction in street railroad
fares cannot afterward be regained by a corresponding
increase above the rate originally receded from.
By the advocates of reduced fares it is ordinarily as-

sumed that the cheaper rate will invite a sufficiently

greater number of new riders to make good the differ-

ence in income by the lessened price to each. But we
believe that a computation based on the earnings of

almost all companies at the five-cent rate to ascertain

how many more passengers say at a four-cent fare

would have to be carried to make good the difference be-

tween the two rates, together with the increased cost for

the more carried, including the risk assumed of acci-

dents, will demonstrate the fallacy of such an argu-
ment.
The old adage, "quick sales and small profits," will

not apply in this matter. A less reduction than one cent
per fare will hardly be acceptable or sufficiently attract-

ive to induce a more liberal patronage of the cars. But
the reduction of one cent in five entails a loss of a high
percentage of the original price and which is much
greater than the ratio of original profit.

Let it be a general rule of street railroad companies

FIG. 3. PORT.^ELE ELECTRb: PLANT FOR SHOW LIGHTING.
—MANNER OF SETTING REMOVABLE LAMP POSTS.

that all conductors, motormen or gripmen must, before
entering the service, procure a bond from a reputable
guaranty company. For motormen, this bond would be
in the nature of protection against damage to property:

in the case of the conductor, damage to property or

dishonesty. The company selected for the giving of

such bonds should be one having agencies in all the prin-

cipal cities and towns of the country.

The modus operandi of the bonding would be as fol-

lows; The man seeking either of the positions named
would make application in written form with a statement
of names of former employers and their location, and
would then be informed that such application would be
sent to the guaranty company, and if accepted by them
as a good risk, other conditions having been complied
with, his appointment would be made. The guaranty
company would then. in accordance with their usual busi-

ness methods, make inquiry of the reference given, as to

applicant's record, and aside from this examine all

records in their several offices in the various cities to as-

certain whether the said applicant had ever been the

cause of a loss to them upon any former railroad or

other position. With this system, in whatever other

city the wrongdoer might apply, his second attempt
would be likely to be frustrated. The peripatetic fraud

would be caught, while the knowledge on the part of

those once accepted that if through carelessness or dis-

honesty their bonds would be forfeited and the record of

such a fact placed on the books of the guaranty com-
pany would ever prevent another bonding and thus dis-

bar them from the obtaining of another position of trust,

would certainly prove a valuable deterrent to initial

wrong.
If the street railway companies could but unite in this

matter, a responsible guaranty company would no doubt

be found which would undertake the work as outlined
above, and the cost to employes for such bonds could by
arrangement be made inconsiderable. The assurance
that the records of applicants would be carefully searched
and their subsequent actions carefully noted and recorded
would certainly serve to discourage bad men from ap-
plying, and restrain others holding such position of

trust as that of train men from yielding to temptation
and going wrong.
Where a company has of a large number of lines,

requiring the employment of many men and the division

of official work among a number of officers, it becomes a
question as to the best method to be adopted by the offi-

cers for making themselves known to the individual em-
ploye other than by the usual style of written orders,

promulgated from time to time, and posted in the sta-

tions and shops. Having felt the desirability of some
other and pleasanter medium of communication with bis

employes, the writer of this paper about a year ago be-

gan the monthly publication of a little sheet entitled

Jlihcaukce Sh'cet A'aihc-ay BttUclin, and Its objects
were set forth in a short editorial in the first issue to the

effect that the publication was issued in the hope that by
it might be effected a closer relationship between the

management and the employes, based on a more definite

understanding on the part of the latter of the wishes and
intentions of the former. It was also announced that as

from time to time changes in the method of running the

cars, the use of material and the general operations on
the road, in the shops and power plant, might be deemed
best by the management, either to test or permanently
adopt as the company desire, in order to avail itself of the

experience of other companies in their work, when, after

due investigation, such experience seemed tooffer some-
thing desirab"e for adoption; and as the usual form of

such changes, as far as the- employes were concerned,
came to them in the shape of some new rule or regula-

tion to be obeyed in most cases without a clear and defi-

nite idea of the cause of such ruling; it was proposed by
means of the Bulletin to set forth from time to time the

reasons for changes made so that the desires of the com-
pany might be thoroughly understood and unity of pur-
pose on the part of both official and employe thus pro-

moted. It was further set forth that it was the intention

of the management to publish from time to time facts

and news concerning the business that would be inter-

esting and educating to readers, the results of improve-
ments made on their own and other roads, of the con-

Proposed Consolidation of the Com-
mercial Cable and Postal Tele-

graph-cable Companies.

On December 22d a proposition will be considered by
the stockholders of the Commercial Cable and Postal

Telegraph-cable companies to consolidate these enter-

prises and hereafter conduct the business of both under
a single management. The conditions upon which it

is proposed to combine these enterprises were agreed

upon by the directors of the Commercial and Postal

companies at meetings held December ist. As is well

known, the relations between the companies have been
most friendly, and since the formation of the Postal com-
pany there has existed between it and the Commercial
Cable company a working agreement, which has been
eminently satisfactory to both corporations. The ex-

piration of the agreement this year suggested the idea

of continuing in perpetuity the co-operative workings,

and the plan proposed includes the acquirement of the

property of the Postal company by the Commercial
Cable company.

The uniting corporations have both been managed as

private business concerns for the sole interest of Iheir

stockholders. In consequence neither has any bonded

or floating debt, and while the Postal company has ex-

pended its surplus earnings in the extension of its lines

and the bettering of its service, the Commercial Cable

company has done the same and laid aside a handsome
surplus in addition.

The capital of the Postal company is 515,000,000 and

of the Commercial Cable company $10,000,000. The
plan of union includes the issuance of $20,000,000 four

per cent, gold bonds by the Commercial Cable com-

pany, $15,000,000 of which issue is to be given dollar

for dollar for Postal Telegraph- cable company stock.

The remaining $5,000,000 in bonds is to be held in the

treasury to provide for the extension and betterment of

the system whenever such becomes necessary.

4. PORTABLE ELECTRIC PLANT FOR SHOW LIGHTING.—TWO SERIES

CONNECTED.
ARC CIRCUITS, WITH LAMPS ALTERNATELY

struction and operation of electrical roads, details of

which would be usually published in a trade journal and
perhaps would not always be accessible to those to whom
the paper in question was to be sent.

Following the line marked out for such publication,

the little paper was issued each month for more than a

year, and in each number suggestions, requirements,

rules, time-tables, etc., were set forth for the benefit of

the employes. Articles on the best means of handling

transfers, the care of street railway motors, the treat-

ment of passengers, and particularly the troublesome

ones, statistics of the operation of the road, and electri-

cal information in general were put in print and placed

in the hands of every employe. A personal column
was also introduced in which mention was made of any

act showing especial skill in the avoidance of accidents,

in the handling of the motor, etc., and attention was

called from time to time to deeds worthy of commenda-
tion. To the columns of the Bulletin contributions

were invited from the heads of the different depart-

ments, and in a column called "Reminders" short ar-

ticles were introduced calling attention to any laxity on

the part of the men in reference to any particular rule,

together with suggestions how to act under any special

combination of circumstances. To its columns were

welcomed contributions from the men. and queries ad-

dressed to the management by employes were an-

swered in its monthly issues.

The publication of the little sheet was in the nature

of an experiment, but the fact was speedily developed

that the paper was of great utility. Its monthly issues

were looked for by the employes, and its suggestions

were made matters of discussion at the different stations

and gathering places of the men. Hardly a conductor

or motorman on the road did not carry his copy with

him and often referred to it. The four-page sheet soon

changed to one of eight pages, eight by twelve inches in

size, and a few advertisements, judiciously selected, paid

the expense of printing and distribution.

While the preparation and publication of such a paper

will necessarily add to the burden of duty, already suffi-

ciently great, in the case of most managers, its value in

keeping the men of the line in close touch with their

officers by disseminating information of local value in

the daily operation of the road, and in stimulating to bet-

ter efforts by a judicious admixture in lis columns of

praise and blame, and suggestions to those to whom
it is addressed, will make it worth many times over

labor involved in its production. We would recom-

mend a trial by all street railway companies of some

such printed sheet for distribution among their employes.

The Commercial Cable company was organized under

the laws of the state of New York. December 12,

18S3, and began operations in December. 18S4. At

present it has in complete operation the following sub-

marine cable and landlines: Three cables from Canso,

Novia Scota, to Waterville, Ireland; one cable from

Waterville. Ireland, to Havre, France, and one to Bris-

tol, England; one cable from Canso, Nova Scotia, to

New York; one cable from Canso to Rockport, Maine,

and one two-wire telegraph line from Canso to New
Glasgow, Nova Scotia. The company has also estab-

lished a new route to the West Indies and South America

through the lines of the United States & Hayti Tele-

graph & Cable company, which were opened on Decem
berist. Financially the company is reported to be in

splendid condition. The gross earnings of the Com-
mercial company for the year ended December 31,

1895, were $2,009,738.14, including $48,140.24 interest.

The operating and other expenses were $794,340.53,

leaving 51,215,397.61, From this were paid dividends

of seven percent, per annum to the amount of $700,000.

To the reserve fund was added $200,000, leaving a balance

to profit and loss of $315,397.61. Thecompany has paid

seven per cent, annually for several years, steadily in-

creasing its surplus in addition. At the meeting last

week the directors declared the regular quarterly divi-

dend of 1^4 per cent, at the annual rate of seven per

cent, and in addition declared an extra dividend of one

percent., making eight percent, for the year, payable on

January ist. The transfer books will close December

26th and re-open January 2d.

The Postal Telegraph company was reorganized un-

der its present name in February, 1SS6, with a capital

stock of $10,000,000. This was increased to $15,000,000

in March, 1895. The value of its property at the close

of 1S95 was $18,344,145. The growth and development

of the company has been interesting. At the close of

18S6 it had about 4,400 miles of poles and cables, 37,-

000 miles of wire, 400 offices and transmitted about

3,000,000 messages. At the close of 1895 it had in-

creased to nearly 19,500 miles of poles and cables, had
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more than 117,000 miles of wire, 2,067 offices and had

transmitted that year 12,500,000 messages. The gross

revenue of the Postal company in 1895 was 54,321.296,

and the net revenue $617,863. It declared its first divi-

dend of one per cent, quarterly, equal to four per cent,

per annum, in April last. An elaborate sketch of the

organization was published in the. Western Elec-

trician on December 14, 1895, at the opening of the

"New Home of the Postal Company in Chicago," which

was described in detail.

The result of the announcement of the proposed com-

bination was to advance the value of the securities of

both companies. This was particularly true in Montreal.

Canadian speculators have taken a lively interest in

Postal and Cable stocks of late, more especially when

the plan here announced was first rumored two weeks

ago. Both stocks boomed persistently, and inside of a

week Cable advanced from 15S to 164. Postal sold on

November 23d at 88. and on December ist al 93%. The

news of the amalgamation was received too late for

market, but the street worked on rumors, which proved

well founded. Trading was large enough to place the

stocks al the head of the list in point of activity. A

feature has been purchases on English account, and

this helped the market considerably. Western Canada

interests have also been in the market for these secur-

ities, and have been steadily picking them up since Mc-

Kinley's election. At no recent period has there been

any disposition to liquidate, and the stocks have been

comparatively scarce.

The day following the announcement of the proposed

consolidadon interest in these stocks was increased both

in this country and Canada. At Montreal, a dispatch

says: "The big topic of the stock market to-day was the

Postal and Cable deal. At the morning session inter-

est was chiefly confined to Postal, Cable and a local

security. All opened strong, Postal at a gain of one

point over the close of the day before and Cable at a

gain of three points. There was general satisfaction

expressed at the result of the Cable meeting in New
York and the bonus of one per cent, on Cable naturally

pleased the shareholders. The news on the street re-

WESTERN ELECTRICIAN.

Trolley Car as a Battering Ram.
The accompanying illustration is not a representation

of a scene in a ' 'wild and woolly" western town, but a re-

production of a picture printed in the Neiv York Iler-

old of a scene in Grasmere, Staten Island. Some time

ago property owners on the line of the Midland Electric

company's route, who had had a dispute with the cor-

poration, set three big sections of telegraph poles along

the middle of the track, planting them three feet deep.

Hardly had the earth been packed around the last bar-

rier when a trolley car came along. The motorman and

conductor surveyed the row of obstructions, and then

TROLLEY CAR AS A BATTERING RANL

sent word of the state of affairs to the railroad office.

The trolley car was driven against the first post, backed

away and sent at it again and again until the repeated

shocks loosened the earth. The second pole was simil-

arily leveled. Advancing upon the third and last ob-

struction, the car was again used as a battering ram, un-

til at length the track stretched clear of impediments.

Several cars had come up in the meantime, and all were

delayed until the last pole fell, an hour after the attack

on the first, when traffic was resumed.

garding Cable seemed very favorable. The company

has easily been able to pay its dividend of S700.000 and

the bonus of Sioo.ooo and carry over something like

$400,000 to the good. Just 1.000 shares changed hands

at the morning session. Opening at 166^^ it advanced

to 167, then receded to 16O, and closed steady at 166j^.

In the afternoon business was restricted to about 350

shares, with some small profit taking. The closing was

166. The strength in Postal was mainly at the opening

It cased off to 03}< before the morning board ended, and

went as low as 93 in the afternoon, closing, however, at

93^, The day's business amounted to about 1,000

shares."

ICLECTRIC CONSTRUCTION IN ENGLAND.

The railroad oflicials caused the arrest of the property

owners who had obstructed the track. Justice KuU-

mann. in Stapleton, released them all on their own re-

cognizances, with a warning not to again interfere with

the operation of the cars.

The WcstinghousR Electric & Manufacturing com-

pany has declared a quarterly dividend of \% per cent,

on its preferred slock, payable |anuary ist.

Theory of the Rontgen Ray.

At the iiiLh meeting of the American Institute of

Electrical Engineers, to be held at 12 West Thirty-first

street, New York, Wednesday evening. December 16th,

a topical discussion will be held, devoted to a consider-

ation of the relation of the Rontgen ray to physics. The

discussion will the opened by-Prof. Rowland and Prof.

Elihu Thomson. Dr. M. I, Pupin. Dr. A. E, Kennelly.

Max Osterberg and others have signified thcir-intention

to participate.

December 12, 1896

Electric Railway on Brooklyn Bridge.

The trains on the Brooklyn bridge are now entirely

operated by electricity, and the noisy, puffing, little

steam locomotives in use since the first train was hauled

across the bridge have been at last discarded. The

change was effected on November 30th, when 12 mo-

tor cars were put into service operating the trains in

conjunction with the cables more quickly, quietly and

more satisfactorily than the steam motors. Fourteen

motorcars are now in service, and the remaining six

car equipments are being installed as rapidly as possible

to be put into service as soon as completed.

The motor cars do not differ outwardly from the regu-

lar passenger cars, except that the platforms are three

inches longer. The length of the car is 45 feet overall,

and it weighs about 12 tons more than the ordinary car.

The total weight with the motors is about 30 tons.

The trucks are from the shops of the McGuire Manu-
facturing company of Chicago, and have been espe-

cially designed for this work. In these trucks the draft of

the train is taken directly on the journal boxes, instead

of through a swinging bolster, the entire top frame hav-

ing a sufficient lateral motion to cushion on curves. The
top frame is held in a central position in relation to the

wheels by a novel double rocker connection between the

truck and the elliptical springs, part of the strength of

these being utilized to cushion the side motion of the

truck on curves, and return it to its normal position on

the straight track. The weight of each truck is 10,000

pounds. The wheel base is five feet six inches, or six

inches less than any other truck mads for this purpose,

to accommodate two motors of the capacity of those

used in this equipment. This is obtained by omitting

the svk-iuging bolster and substituting a better equiva-

lent.

The general character of the electrical equipment is

similar to that in use on the Metropolitan and Lake
Street elevated electric railroads in Chicago and on the

electrically operated divisions of the New York, New
Haven & Hartford railroad. The equipment of each

motor car consists of four "G E 50" motors and two "K
14" series parallel controllers—motors and controllers

especially designed to meet the peculiar requirements of

bridge traffic. The motors have the usual characteris-

tics of all General Electric railway motors. They are

protected against the entrance of either dust or water,

and for their power are extremely light, weighing each

about 3,500 pounds. The armatures are of the slotted

core type, each winding lying in its own slot. The
method of winding adopted allows of the removal and

replacement of any of the armature coils with little or

no disturbance of the others, while the crossing of two

wires of large difference of potential is avoided. The
motors are spring-suspended, and the two forward ones

are provided with a small roller in the front, upon which

the cable can run, and thus prevent injury to cable and

motor. The illustration (Fig. i) shows one truck of a

motorcar with a controller and gives a fair idea of the

compactness of the equipment, Each motor car has

each truck similarly equipped.

The series parallel controllers embody the magnetic

blow-out principle, and in their operation, when the

current is shut off, resistance is first introduced and the

potential at the motor reduced before the circuit is

broken. This avoids any strain on the motors due to

sudden rupture of the current. -When the circuit is

broken the arc is immediately blown out and the con-

tacts do not suffer, the blow-out serving to chill the arc

by spreading it over the surface of the breaking points

instead of confining the root of the arc to its point of

origin and consuming it. The total number of notches

is 13, six of the resistance points being in series and five

in parallel. The reversing switch is, of course, ar-

ranged for four motors. The handle is interlocking

and cannot be moved unless the controller handle

points to the "off" position. The controller stands

4654 inches high. 22-^+ inches wide, and 10 inches

broad, and is secured to the iron work and floor of the

platform. The resistances suspended beneath the cars

are 12 in number. They are of the packed ribbon type

set in open iron boxes,

Beneath each platform is an automatic circuit breaker,

which effectually prevents any injury to the motors from

a sudden rush of current. The breaker is set at 800

amperes, and should the current exceed this a latch is

tripped by the action of a solenoid, and the contacts in

the device are instantly separated, breaking the circuit.

Additional protection is provided by cut-outs alsoembody-

ing the magnetic blow-out principle, whereby the arc

formed at the disruption of the fuse is magnetically ex
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extinguished. The circuit breakers take^he place of the

well known main circuit hood switches, and are wired in

juultiple instead of in series. In the experimental car,

to guard against any possibility of one being closed while

the motorman was at the other end of the car and desired

to open the main circuit, only one handle was provided.

This handle could not be removed from the circuit breaker

•svithout breaking the main contacts, and when removed

the circuit was locked open. In the new equipment no

danger would ensue if both were thrown in, as the effect

The power to run the trains is taken from the Fulton

street feeder from the Kent avenue station of the

Brooklyn City railway, the return wire being connected

to the rails of the surface road.

The efiSciency of the electric system under emergency

was tested on the evening of December 2, 1896, when
the operation was accidentally suspended. The rush

homeward from New York to Brooklyn had already set

in, and the entire operation of the bridge for some half

hour was thrown upon the motor cars. According to

ELECTRIC RAILWAY ON BROOKLYN BRIDGE.

is simply to make the trolley connection alive on the con-

troller, but the controller being open no current flows.

In this respect the new equipment is superior to that

used on the experimental car.

The current is taken from a third rail in a manner

similar to that used on the elevated electric roads in

Chicago. This third rail runs on the outside of the serv-

ice track and parallel with it across the bridge, and at

3.11 crossings and switches, about one foot from the out-

side rail. The third rail used is the ordinary T-rail

bonded with two No. 0000 bonds. It is laid on insula-

tors, one of which is set every fifth tie. These insula-

tors are square pyramidal pieces of vitrified clay with

a single petticoat, and are supported on iron pins fast-

ened to the tie. The top of the pyramid carries two

jaws, which grip the foot of the third rail and are

screwed up by means of a bolt and nut. For the return

the service rails are also bonded with No. o bonds. Be-

tween the journal boxes of each truck and on each side

of it is an oak beam, from the center of which depends

one of the contact shoes. These shoes are slung loosely

from jointed and slotted hangers, and having an easy up-

and-down motion, as well as the ability to take any angle

within a wide range, follow the surface of the rail at all

times and make perfect contact. The shoes are of cast-

iron, about 12 inches long by 10 inches wide and one-

balf inch thick. Each weighs about 10 pounds and is

wide enough to slide over all breaks on the third rail at

all switches and crossings, and one shoe is always in

contact. An insulated flexible cable connects the shoe

to the motor.

The electrically equipped cars are known as the motor

cars, and one is allotted to each train, forming part of

it and carrying its share of the passengers. Its func-

tion is similar to that performed by the switching loco-

motives. The train empties at the terminal, the motor

car draws or pushes it from the incoming platform to

the tail track and thence to the outgoing platform. It

then moves the train over the tilting sheaves so that the

grips on the other three cars may seize the cable, when

the current is shut off and the cable performs its ordi-

nary functions. Under the conditions of the contract,

the power of the four motors must be sufi5cient to pro-

pel the fully loaded train weighing 120 tons across the

bridge at the speed of the cable, 11.3 miles an hour, in

case of breakdown of the cable. With the motors the

heaviest bridge trains are readily hauled up the 3. 78 grade,

and so far as they are concerned comply fully with the

conditions. Daring the early morning hours the motor

cars will handle the entire traffic of the bridge after the

cable has stopped running.

The motors will also help heavily loaded trains up the

grades and keep the grips from slipping the cable. The
substitution of the motor car eliminates one set of grips

while adding about 12 tons to the weight, and these

grips are not always sufficient to handle trains which

may be heavily loaded. As soon as the second set of

tracks is ready and the additional cable running, it is ex-

pected that the headway will be reduced from 90 to 45

seconds.

the bridge authorities, the traffic was carried on without

any appreciable loss in headway.

A fully equipped motor car truck is shown in Fig. i,

and a train being pushed over the tilting sheaves at the

Brooklyn terminal in Fig. 2.

Present Status of the Plant of the Chi-
cago Storage Battery Road.

Misleading statements in eastern technical journals

make it proper to explain the present state of progress

on the work for the Englewood & Chicago Electric

Railway company, which is preparing to operate its

cars by storage batteries on the trucks. The plant is

just in the stage when the power-house machinery and

the car-propelling apparatus are beginning to be as-

sembled for installation. It will be 60 days, at least, be-

fore the plant is in operation. There is no great need of

haste, and every detail of the installation is being care-

fully planned and thoroughly supervised. There will

miles of track has been laid, and the power house at

Eighty-eighth street and Vincennes avenue is about fin-

ished, the machinery foundations being just completed.

The most conspicuous feature of the building is a hand-
some, unbraced steel stack 150 feet high on a base of

masonry 15 feet high, One-half of the proposed car

house has been built; the remainder will be added next

spring. The boilers and heating apparatus are in, but

the engines and generators have not yet been placed in

position. It is hoped that the engines will bg running

in 30 days. The order for the switchboard, which will

be of iron and slate, has just been placed with the Sie-

mens & Halske company, which will furnish everything

for it except the Weston ammeters and voltmeters, the

field rheostats, supplied with the generators by the Wal-
ker people, and the automatic overload and underload

circuit breakers, which are to be furnished by the Cutter

Electrical & Manufacturing company. The connections

are all to be on the back of the board, which is to be

built and ready for use in 60 days. A very important

piece of apparatus, the transfer elevators and charging

tables, by which the tray of accumulators on the car-

truck is to be lifted and transported to the charging

mains and replaced by a charged set, has not yet been

shipped from the factory of the maker, the Shaw Elec-

tric Crane company of Muskegon. Mich., although it is

expected within a week. None of the batteries for the

permanent equipment has as yet been received from

Philadelphia.

For some time two old storage battery cars, that were

used on the Madison avenue line in New York, have

been in preliminary service, making four trips a day over

the portion of the line from Sixty-third street to Vernon

avenue^a distance of 5 '2 miles. They are charged

standing on the tracks from a temporary plant consisting

of a 50 horse power Ball engine and a 30 kilowatt Eddy
dynamo. These cars are reported to run satisfactorily,

although they are slower than the new cars will be, the

respective maximum speeds being 13 and 20 miles an

hour. A few of the trucks for the permanent plant are

now on hand and also several of the new car motors, the

first of which has just been mounted. The car bodies

are expected to come along in about two weeks. For

the next two months the work of assembling and erect-

ing the machinery parts and other apparatus will be ac-

tively under way.

Electrical Construction in England.
English newspapers print a good deal of rot about

the appearance of American streets, and, in discussing

• J

be no lack of careful preparation to make this storage

battery road an engineering success and also to make it

a financial success, if that can be done to the satisfac-

tion of unprejudiced investigators. It should be need-

less to say that, at this stage, no "complete description"

of -this railway can be other than an incomplete fore-

cast of what it is proposed to accomplish—an unsatis-

factory apprehension of a plant not set up, premature

and of little value. Much has been accomplished and

work is proceeding steadily, but the "complete descrip-

tion" can of necessity appear only after the road is

fairly in operation, when data of importance ought to

be obtainable.

The route of the line is in the southern part of Chi-

cago and adjoining suburbs. Twenty-one and one-half

ELECTRIC RAILWAY ON BROOKLYN BRIDGE,

this subject, assume an air of superiority that is highly

amusing to those acquainted with the true condition of

affairs. As an example of what can be done by an

English company in an English city, after being thor-

oughly saturated with this idea of the excellence of

English ideals and methods, the illustration on page

288, which is reproduced from an English contempo-

rary, may well excite merriment. It may be interest-

ing to know that this example is cited by the firm that

did the work as an illustration of its advanced ideas in

design and construction of such undertakings.

The iV^zf York A^(?ro/a' suggests that the inventor of

the "trolley man-of-war to do deadly service on land"

may have been a Brooklyn motorman.
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The Western Electrician's first special electric light

convention number fdated May 9th) contained 7.576square inches

of advertising. For the same week the "Electrical World" con-

tained 7,326, the "Electrical Engineer" 3,687 and the "Electrical

Review" 3.376 square inches ol advertising.

The Western Electrician's advertising, therefore, ex-

ceeded that of the "Electrical World" by 250 inches, that ol the

"Engineer" t)y 3,889 inches and that ol the "Review" by

4,20 1 inches. It exceeded the combined advertising of the

**Revlew" and "Engineer" by 5 | 4 inches.

EviniiNTi.v the people of London expected the horse-

less carriage would at once come into general use when

restrictions upon it were withdrawn. A correspondent

under date of November 2ist, says: "Since last week,

when the act permitting motor cars came into operation

in Kngland, there has been no such widespread appear-

ance of motor vehicles as the public were expecting.

Only isolated motor carriage.-} appear in the streets of

London. A motor omnibus has been tried to Brighton,

but the horse rules as supreme as ever, and the conges-

tion of horse and car and van traffic remains unabated."

One would be justified in inferring from the foregoing

that it is a characteristic of the Knglish people to take

advantage of every improvement and advancement as

soon as their practicability is demonstrated, but the facts

do not support this conclusion. On the contrary they

are proverbially slow in availing themselves of the ad-

vantages which science has placed at their command.
No further proof is necessary than their apparent lack

of appreciation of modern methods of illumination and

transportation.

The City Council of Chicago has under consideration

an ordinance providing for four-cent fares on all surface

street railways in the city. The proposed regulation

provides that each company shall sell tickets, each good

for one fare, in packages of six single- fare tickets, or one

ticket entitling the holder to six fares, for 25 cents; 12

fares for 50 cents, and 25 fares for the sum of $1, the

ticket or tickets in each case to entitle the holder to

passage to any point upon the road and to all transfer

privileges. For infringement of the ordinance a fine of

from $s to $25 for each offense may be imposed. The
law is to go into effect on January 4, 1897. The con-

sideration of this ordinance has been made a special

order for the meeting on the evening of December 14th.

Commenting upon the progress that has been made
in the development of the Niagara transmission enter-

prise, an English contemporary says that one circum-

stance "in connection with this 11,000-volt transmission

line has been strongly impressed on us by some excel-

lent illustrations of it that have appeared in the West-
ern Electrician, and that is the extreme hideousness

of some of the arrangements for carrying it." Wood
posts with broad cross-arms are the usual run, it goes

on to say, and may pass where there is no scenery to

spoil. But when the line gets sinuous there is set up.

instead of posts, an arrangement which is something

like a Rugby football goal, and something like those

curious wooden erections which are put up to adorn the

entrances of Buddhist temples, only a great deal bigger

than either. Our contemporary concludes that "if the

object is to take the side strain, the device does not look

a very happy one." We do not imagine that much at-

tention has been given this feature of the enterprise;

certainly the appearance of the pole-line does not im-

press the beholder as an artistic spectacle. The pro-

moters of the enterprise and the engineers of the work

admit that such requirements had no place in their

calculations, that the route of the line did not make it

necessary to be governed by artistic considerations, and

as a matter of fact that their aim was simply to secure

a substantial and durable pole line, as cheaply as was

consistent with good workmanship. They contend that

they have succeeded in this and they also protest that

they have avoided disfiguring the landscape wherever it

was possible to keep the line hidden, and that in no in-

stance have they obtruded it unnecessarily upon the

public view.

DEVELOPiMENTS iu the organization and management

of telegraph and submarine cable companies have occu-

pied a prominent place in the public mind during the

last two weeks, and the indications at this time point to

events that will doubtless increase the interest in these

transactions. The most important feature of these com-

binations is the proposed consolidation of the Commer-
cial Cable and Postal Telegraph-cable company, which

was decided upon December ist by the directors of both

corporations. The relations between these corporations

have been very friendly ever since the Postal entered

the field, and now it is proposed that a continuance of

the agreement to work harmoniously shall be guaran-

teed by a still closer connection; indeed, it is provided

that the Commercial Cable company, under the terms

of the agreement, will absorb a large block of stock of

the Postal company, giving in exchange a debenture or

collateral trust bond, dollar for dollar, and guarantee 4

per cent. The stock of both companies is held by prac-

tically the same interests, and in this respect the new
arrangement will make no change. In a circular pre-

pared by the management for the shareholders of the

Commercial company, the desirability of permanent

union is succinctly set forth, and the conclusion is

drawn that the prosperity of the Commercial company

and the growth of its business have been concurrent

with the extension of the Postal system and that the

absolute control of that system must accrue to the ben-

efit of the Commercial company. In support of this

position it is shown that in 1887 the Postal company col-

lected and delivered for the Commercial company about

S75,000 of traffic, This steadily increased with the ex-

pansion of tho land lines of the telegraph company until

in 1895 nearly $660,000, about one-third of the Com-

mercial company's gross revenue for the year, was de-

rived from the Postal company.

Another event of considerable interest in telegraph,

circles was the completion of the new submarine cable-

between New York and Port au Prince, Hayti, by the

United States & Hayti Telegraph & Cable company,,

which is also controlled by the Commercial Cable com-

pany. The line is the most direct to the West Indies and

all South American points, including Rio Janeiro.

The new cable possesses many advantages, and it is-

equipped with the most modern means for transmitting:

and receiving messages. By the new cable, it is claimed,

a message can be transmitted to Rio Janeiro inside of 30-

minutes. Heretofore messages had to be sent by way of

London and Lisbon, and the time spent in their trans-

mission was an hour and a half. Big dealers in coffee,.

and others who have dealings in South American coun-

tries, are deeply interested in the success of the enter-

prise as the development of our South American trade

depends largely upon the facilities provided for com-

munication between importers in this country and South

American planters and merchants.

Herkimer county, heretofore' known beyond the con-

fines of the Empire state principally on account of the

excellent quality of the dairy products of that section of

New York, now bids fair to attain fame through the emi-

nence of the statesmen of that region. The publicists

who comprise the "Herkimer Municipal Commission"

have come into prominence through their first annual

report to the village trustees. The most important topic

considered in this document is the question of public

lighting and the proposition to extend the service so as-

to include furnishing arc and incandescent lighting for

commercial uses. It is a noteworthy fact that, while-

disclaiming all desire to participate in the controversy

over this problem, the Herkimer statesmen have given

expression to their feelings in terms that will command
general approval, although they may ekcite a spirit ot

envy and resentment in the minds of their neighbors in

Sageville, which is, as everybody should know, the

county seat of Hamilton. The position of the Herkimer
commissioners upon this subject is set forth in the fol-

lowing pronunciamento:

We are aware, in view of the acrimonious discussion
which has for a long time been carried on in public
prints and pamphlet form between the advocates of pub-
lic and private ownership of lighting plants, that in mak-
ing up our cost of lighting we are treading on dangerous
ground. There has been a manifest disposition on the
part of claimants of both beliefs to twist facts and mis-
place figures. We have only to say for ourselves, in
this connection, that we have endeavored to run our
lights as economically as we considered consistent with
good service, to keep our accounts correctly and let the
resultant cost appear as it would, our aim being neither
to prove nor disprove anybody's pet theory, but to picket
the figures down to the facts and not allow them to stray
into the wilderness.

This declaration is highly creditable to the intelli-

gence as well as the modesty of Herkimer statesman-

ship. Further investigation shows that six new arc

lamps have been added to the original equipment, giving

at the present time 60 lamps for illuminating the streets

and one for the local opera house. It is evident that the

effect of the single lamp devoted to a purpose not

strictly within the scope of the "municipal commission"

has had the effect which all digressions from the path

of duty invariably entail. The question of extending

the service so as to include incandescent as well as arc

lighting for commercial uses has been forced upon the

attention of the commissioners, or strictly speaking, we
might say, has been invited by their action in making an

exception in favor of the local playhouse. The com-
missioners are evidently more than half convinced that

the arc lighting ser\'ice may be extended with profit to

the village, but they hesitate about introducing incan-

descent lighting. It is not strange that thisdiscrimina,-

tion should excite fears in the minds of those unfamiliar

with the high character of the commissioners that Her-

kimer statesmen may not be proof against certain baleful

influences, but all anxiety on this score is dispelled by
the announcement that they merely desire to be ' 'assured

of financial success before committing the community, to

the expenditure of such a sum as will be required to do
the work well." This of itself is reassuring and, taken

in connection with the admission that "while we have

been unable to arrive at a conclusion which permits us

to advocate it at present, we are still open to convic-

tion," confirms the opinion that e\'ery factor in this in-,

teresting problem will receive due consideration. There
is no reason to be apprehensive of failure through in-

ability of Herkimer statesmanship to solve this momen-
tous problem.
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Effect of the Rontgen Rays on the Skin.

By W. C, Fuchs.

In the last nine months we have applied the X-ray to

all parts of the body, and out of 1,400 cases under our

supervision we have had but four instances of the slow-

healing burns which have lately attracted considerable

attention through the columns of the press. This is

certainly a small percentage of the number of--"persoDS

subjected to the action of the Crookes tube, and the in-

jury may be regarded as slight in comparison with the

benefits resulting from this wonderful discovery. How-
ever, il is desirable, of course, to prevent the incon-

venience and pain of these "sunburns." and as the re-

sult of a number of experiments during the last four

months I offer the following suggestions:

First—Shorten the exposure to a minimum-

Second—Place the tube not nearer than 12 inches

from the body.

Third—Rub vaseline well into the skin and leave a

coating on the part of the body to be exposed; also, use

glass plates for the protection of the parts not to be ex-

posed.

We have found that exposures for the hand and foot,

and for locating bullets in the arm and neck, may be

cut down to a period of from 10 to 30 seconds. For the

arm, knee or head, showing all necessary detail, from

one-half to two minutes should be given, while for the

shoulder or trunk the time of exposure must be extended

to from three to 10 minutes. Oar experience leads us

to the conclusion that if a desirable picture cannot be

obtained in 10 minutes, any longer time of exposure is

useless and will very likely produce the '"sunburns."

In placing the Crookes tube as far as possible away
from the patient, a more clear and distinct picture can

be obtained and the burning effect on the skin is also

eliminated to a great extent; the ozone may be carried

away by a circulation of air, produced by a fan motor.

If the skin is rubbed with vaseline and a coating left,

before the parts, are exposed, the skin is not liable to be

attacked by the ozone.

The injurious effects to the skin caused in some cases

where it has been exposed to the X-ray may be ex-

plained as foMows: The burn hardly differs from an

ordinary dermatitis. This can also be produced by

mechanical or chemical effects on the tissues exposed.

.

The wound is produced by a paralysis of the vasomotoric

nerves of the blood vessels in the skin and the areolar

tissues. That it takes several weeks for the-healing of the

injury is not surprising at all, as it often takes eight

weeks and over for wounds produced by ordinary burns

and scalds, or by acids, to heal. There is no doubt

that any constitutional debility will favor the symptoms

mentioned.

The X-ray burns are not more dangerous than ordinary

burns. As in the latter, the danger lies not alone in

the degree, but also in the extent, of the area burned.

The injury is caused by the action of the ozone, chemi-

cally attacking the skin. Within a week after the ex-

posure the skin gets red (although in some cases it took

four weeks), then blisters are formed. When the X-rays

are applied to the head very long, the hair drops out,

but it grows in again with no attendant bad effects.

Indiana Avenue Residents Succumb to
the Trolley.

After one of the hardest fights ever waged against a

street railway company. Commissioner Downey, on De-

cember 2d, issued a permit to the Chicago City Railway

company to change the motive power in Indiana avenue

to the overhead trolley system, between Eighteenth and

Thirty-ninth streets. This contest is of several years'

duration, but the result was almost inevitable. The

msjority of the frontage, as represented by the owners,

was long stoutly opposed to the proposed improvement,

preferring the horse-car service, which the company made

as inefficient as it dared. In the end the company se-

cured the desired consents by offering a cash compensa-

tion. The city authorities made several conditions,

however, which the company agreed to, such as verti-

cal trolley poles set on lot lines, through cars to Fifty-

first street and enough cars to comfortably ca^-e for the

traffic during the "rush" hours. The poles are to be of

iron set in concrete, painted drab, and sustain only the

span wires. The company is to pave a strip of the street

16 feet wide, although it made an offer at one time to

pave the entire street and keep it well repaired for a

long term of years. Work will be begun at once, and

when it is finished the Chicago City Railway company

will have, virtually, four trunk lines extending south

from the center of the citv—two cable and two electric.

Horseless Carriages in London.
An American correspondent, writing from London,

throws some light upon the horseless-carriage boom that

has occupied so much attention. Altogether the British

public has been led to believe that horses will soon find

place only in zoological gardens and menageries, and that

locomotion by means of the human legs will soon become

old-fashioned and vulgar. In fact, he adds, the. advent

of the motor has been boomed far too much in that

country. Continuing he says;

The great emancipation run of motor cars from Lon-
don to Brighton last Saturday was by no means the suc-

cess which has been represented. IMost of the 50 or

more cars which started out bravely enough broke down
or left the procession before a dozen miles had been ac-

complished. It would bring down a storm of protest

and argument if I should say that there was not among
them a road car which was capable of steady, day -after-

day use in all sorts of weather conditions. But it is

true, nevertheless, that the emancipation test of Satur-
day last succeeded in proving that this new institution

has been born, that it gives promise of wonderful things

in the near future, and that in the meantime the world
will stick to its ordinary means of locomotion for some
years to come.
The unfortunate part of the situation is that the pub-

lic has been led to expect too much, and this from mo-
tives which must be regarded with grave suspicion.

The artificial motor bDom has been carefully promoted
by a combination of shrewd gentlemen, who will prob-
ably profit very largely by it. Everything possible has
been done to create and encourage an appetite for in-

vestment in the new field of enterprise which has been
opened.' In other words, it is a company promoters'
boom, and a very clever one it is, too. Almost the en-
lire English press has been induced to join in spreading
the craze, and already the fruits of it are being reaped.

Every day this week fresh prospec-.tuses have appeared,
asking the public to subscribe half a million dollars

capital in an electric cab company or one or another
form or branch of the new industry. Not a single daily

newspaper that I have seen utters a word of warning
against these schemes, although some of their estimates

of work and profits are silly and absurd. Two or

three of the more conservative weekly publications
have not hesitated to point out some of the almost
fraudulent claims made on behalf of these mushroom
ventures, but their warnings will probably go unheeded.
The result will be a great collapse of the motor craze

in a few months, and then the public will take as strong

a prejudice against the idea as it now holds in its favor.

No doubt the successful motor will come in good time,

but it may be taken for granted that, in this country at

any rate, the outside public will not make any money
out of it.

The following interesting comparison is taken from

the European edition of the Xczc i'ork Herald

:

Most of the carriages in the early part of the proces-

sion were petroleum motors, and it was remarked by the

spectators that there was apparently considerable vibra-

tion in them and an unmistakable odor, but they were
followed by several electrically propelled carriages,

wbich ran very smoothly.

The London Daily Mail, in an editorial on "The
Emancipation of the Motor Car in England," says:

The motor car is now going to have a fair chance in

England—a chance that will be bettered when the rules

recently formulated by the local government have been
amended in the light of experience. With a fair pros-

pect of turning their inventive energy to account, our
engineers and coach builders will speedily improve on
existing models and show their French competitors that

we are not going to depend on their brains for long.

The motor car of the future will probably be a very
different thing from the lumbering vehicle of to-day.

even as the Pullman car of our railways is very differ-

ent from the feeble adaptations of the stage coach model
which first encumbered our railway tracks.

The London electrical papers do not seem to be im-

pressed by the present movement. This may be due to

several reasons that are suggested by well-known con-

ditions, but at any rate it is evident that they do not

consider the present movement entirely favorable to

electric carriages.

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Elec-

trician.]

The city controller of St. Paul has submitted a com-

munication to the Assembly suggesting that the city

ought to make some arrangement by which it would re-

ceive a revenue from the Northwestern Telephone Ex-

change company instead of piying large bills for tele-

phone service.

The Cedar Valley Telephone company has begun an

extension of its -lines from Eagle Center, Black Hawk
county, to Midland, near Dysart.

The telephone wires in Sioux Falls, S. D., suffered

severely from the recent storm. The Northwestern

Telephone Exchange company estimates its damage at

S3, 000.

Two farmers in Keuyon township, Goodhue county,

have connected their farms by telephone, and the re-

sults are so satisfactory that a number of others are con-
sidering a like improvement.

Telephone connection between Cleveland and St.

Peter, Minn., has been completed.

The Northwestern Telephone Exchange company is

about completing connection between Winona, Minn.,
and Rochester.

A proposition has been made to run a telephone line

from Dorchester, Minn., to Spring Grove.

An independent telephone exchange is proposed at

Keokuk, la.

The telephone construction crew extending a line

from Tower City, N. D., to Oriska. N. D.. gave up its

work and had to be replaced with an entirely new crew.

United States & Hayti Telegraph &
Cable Company Opens Its Lines

to the West Indies and
South America.

The United States & Hayti Telegraph & Cable com-
pany established a new route from New York to the

West Indies and South America on December rst, when
the line was completed and congratulatory messages
were transmitted back and forth. It was opened to the

public at midnight. The new cable approaches New
York by way of Coney Island and Brooklyn. The office

of the company is at No. 1 Broad street, where there is

an office of the Commercial Cable company, with which
the. new concern is intimately related; messages will

also be accepted at all the Postal Telegraph company's
offices throughout the country. Peculiar interest at-

taches to the completion and opening of this cable, from

the fact that the attorney-general of the United States

applied to the United States Court for an injunction to

prohibit the company from prosecuting its project. The
attorney-general alleged that the company was a mere
cloak for the operations of a foreign company. The
United States & Hayti Telegraph & Cable company
replied denying the allegation and declaring itself a

bona fide American company, and that its object was to

establish a competing service and to largely reduce the

heretofore exorbitant rates charged by the existing mo-
nopoly. The company has issued a schedule of re-

duced rates.

Government Telephone Service in Eng-
land.

[London correspondence to the New York 5««,]

There are signs of a coming telephone revolt in Eng-
land—not against the National Telephone company,
which owns and operates the local exchanges in Great
Britain and Ireland ; but against the goveri ment manage-
ment of the trunk lines. The biggest job in Parliament
during recent years was the passage of the bill for the
purchase of the telephone trunk lines by the government.
This branch of the telephone business proved utterly

unprofitable to the National Telephone company. The
corporation succeeded in unloading the service upon the
government at a scandalously high price. It was as-

sumed, of course, that if the government could operate a
postoffice and telegraph sysiem it would certainly be
able to manage a telephone service efficiently. Experi-
ence thus far shows just thecontrary.
The inter-municipal service, when the lines were un-

der the control of the National Telephone company, was
prompt and satisfactory. Then the service between
towns was comparatively simple. Two subscribers in
different towns were put into communication directly
through their respective local exchanges. Now if a man
in London wishes to speak with a man in Liverpool he
calls up his own central office and makes known his de-
sire. The operator there transmits the request to the
general postoffice in London. That office, when it gets
ready, communicates with the general postoffice in Liv-
erpool, and thence to the local telephone exchange in the
latter city, and finally the desired subscriber is reached.
Under the old system such connections did not require
more than two minutes. The government seems to be
unable to accomplish it .in less than 25 minutes, and
often a much longer time is occupied. It is even of re-
cent record that a call for a subscriber in another town
given at 10 o'clock in the morning was not put through
till 4:50 in the afternoon. No explanation or excuse for
this practical paralysis of the telephone system under
government management has been given.
The telephone has by no means become the almost

universal and popular institution in England that it is

in most countries. It is not possible in London, for in-

stance, to call up your butcher, grocer, doctor, or friend
on the other side of town, as may be done in most small
villages in theUnited States. It will come eventually,
no doubt, but English conservatism is too strong for any
such sweeping concession to progress within another
half generation or so.

The Brooklyn Rapid Transit company reports gross
earnings for November of 5419,358, an increase of S32,-
952 as compared with same month last year. For the
five months ended November 30th the gross earnings
were §2,302,300, an increase of Si2o,8r6 as compared
with the corresponding period last year.
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Colburn Slow-speed Generator.
The illustration represents the new four-pole gener-

ator designed for slow or moderate speeds, and built by

the Colburn Electric Manufacturing company of Fitch-

burg, Mass. These machines are exceptionally grace-

ful and symmetrical in appaarance, and many points of

real excellence are claimed for them. These advan-

tages are thus succinctly stated: Direct poles; com-

pound-wound magnet coils, wound upon bobbins that

easily take off; laminated wrought-iron cores, cast solid

into frame of machine; short magnetic circuit, giving the

strongest possible magnetism: self-oiling boxes, with

double-ring oil feed, oil sight showing height of oil in

reser\'oir at all times; toothed armature, with windings

which the boxes were arranged for testing, and to seal

the door and keyhole with slips of paper bearing his

name. The Grand Rapids press refers to this sealed

room as a "chamber of horrors." It remained sealed

a couple of days, and then the gentleman returned with

two experts, to prove to the members of the board that

his boxes had been tampered with, and that the tests

were unfair, but much to his chagrin nothing was found

to justify the insinuations against Mr. Lamb, who re-

peated his demonstrations of the shortcomings of the

Gamewell boxes before the members of the board in the

presence of the experts.

In Mr. Lamb's report, submitted at the last board

meeting, he expresses himself strongly in favor of the

United States' successive box, as a result of the tests

made and of Mr. Lamb's practical experience with both

makes of boxes.

No action was taken by the board regarding the propo-

sition made by Mr. Johnson to deposit five hundred

dollars (S500) for the purpose of having the tests re-

peated by a disinterested expert. The daily papers of

Grand Rapids seem to appreciate the situation, and

they are making the most of the developments, much to

the amusement of their readers.

,-:-^MiIes, ;

of track

Rouisville 145 128
Lochester 88 62
Indianapolis 108 70

Total number of
passengers carried.

25,798,278 21,281,584

16,131,483 II. 370.134
17,500,000 9,863,000

COLBURN SLOW-SPEED GENERATOR.

in slots; improved method of constructing and winding

of armature, allowing of the lowest possible resistance;

extra large commutator, with tempered segments, held

in an improved and novel manner; commutator has large

wearing surfaces; the largest non-sparking space upon

commutator of any machine made; the brushes are al-

ways of woven wire for all voltages up to and including

220, while for higher intensities carbon brushes are

used; oil may be freely ilsed upon the commutators,

something not attempted with other machines, and this

without showing the least spark; shaft made of best

crucible steel; perfect regulation; highest possible effi-

ciency and medium speeds; improved brush-holders,

giving any desired tension to brushes immediately.

With these machines, it is claimed, one is able to make
continuous runs of months at a time, if required.

The Controversy at Grand Rapids.
Reference was made last week to the controversy in

Grand Rapids, Mich., over fire-alarm boxes. Superin-

tendent Lamb of the Grand Rapids fire-alarm telegraph

SPRING ADJUSTER FOR LAMP CORD.

obtained sample boxes from the Gamewell and the

United States Fire & Police Telegraph companies for

the purpose of instituting a comparative test. Mem-
bers of the Board of Fire and Police Commissioners

were present during the test, but no representative of

either company was admitted. Mr. Lamb, it is said,

satisfied himself and the board that the United States

boxes were superior to the Gamewell in some important

particulars, and the announcement of this result lead

the Gamewell company's representative lo intimate that

the tests had not been conducted fairly, and that Mr.

Lamb had tampered with the Gamewell boxes. He so

far succeeded in arousing the suspicion of the board

members as to procure authority from the president of

he board to change the lock on the door of the room in

Ohio Electric Works.
'"

,
At this season electrical dealers are naturally turning

^their attention to electrical novelties, and as the Ohio

/ Electric Works of Cleveland is claimed to be headquar-

ters for supplies in this line, a word about this concern

and its products will be interesting. In this attractive

branch of the industry, as in others, the leaders are

young men.

Albert C. Fletcher, the senior partner of the Ohio

Electric Works, has been en-

gaged in electrical pursuits for 20

years, and his inventions have

been phenomenally successful—

electrically and commercially.

The sale of the electric light for

necktie. Fig. i, has been remark-

ably large since its reduction to a

FIG. I. OHIO ELECTRIC popular pricB. The bicycle elec-

woRKS. trie light, Fig. 3, made by the

Ohio company is said to be the only one in the field, of

all that entered last spring. This successful light for

the wheel will lead them all the coming season, as every

part has been perfected and the

price so cheapened that the cheap

oil lights will be relegated to the

scrap heap in the spring. All

who see the new lights are em-

phatic in the belief that electric-

ity is the only thing intended for

light on the wheel. Other inven-

tions, such as cap lights for bands,

miners and clubs, miniature

lamps, small motors, dynamos. Fig. 2, etc., are illustra-

ted in the company's catalogue and show the novel ap-

plications of the current in all branches of the science.

The new electric students' lamp

deserves especial mention.

J.
W. Hencke, the junior part-

ner, was for II years with the

1~
'MW'^^^^^C- Standard Oil company, and on

.;jj|jJ|jU,j,jift fcT^f — account of the growth of the

-.; iiWliiiy^-^//^ business of the Ohio Electric

Works was induced to sever his

connection with the Standard and

devote his time to the financial

end of the business, and his suc-

cess is attested in the growth and

success of the concern.

OHIO ELECTRIC
WORKS.

FIG. 3. OHIO ELEC-
TRIC WORKS.

Street Railway Development.
For the purpose of comparing the growth and devel-

opment of street railway properties in the large cities

of the United States, the Firiancial and Commercial
C/iruH/'flc has prepared a statement of mileage and the

number of passengers carried in 1890 and 1895. The
largest gain is shown in Chicago, the traffic of street

railways per year increasing in five years frofti 180,326,-

470 to 273,000,000. The following table gives figures

for 13 cities:
, Miles , , Total number of ,

of track. passengers carried.
jHt)5. 1890. 1895. 1890.

New York 130 375 .174,44^-119 433. '598,976

Cliicaco 714 390 273,ooo,ctoo 180,326,470
TMiil;idolpliia 417 351 185,000,000 164,697,627

llrooklyn 391 352 206,672,501 149,671,167

St. r.oiiiB 278 192 102,758,500 63,633,612

HoHton 43a 312 180,883,001 126,284,011

IJaUiinoro 254 14G 64,000,000 40,059.982
Buffalo 143 64 44,964,609 16,685.983

Clovoland 181 140 51,200,000 34,144,361
New OrlonnB 165 13G 34,000,000 30.3^9,050

Detroit 189 80 38,500,000 22,691 ,566

Kansas City 130 I43 36.000,000 34.539,65

1

Municipal Plant for Des Moines.
The City Council of Des Moines, Iowa, has authorized

the committee on light, consisting of Messrs. Tone,

Wells and Loper, to advertise for bids for putting in a

municipal plant for electric lighting. This committee

will at once secure from City Engineer Higgins plans

and specifications for building the entire system, and

upon these specifications the committee will advertise,

Mr. Higgins has already submitted a preliminary report

OHIO ELECTRIC WORKS.—ALBERT C. FLETCHER.

and estimate, in which, according to a Ibcal newspaper,

he says:

I include in this estimate the arc territory on the

West Side, south of Center street, and the arc territory

on the East Side, south of Polk street, said territory

comprising all that was not included in the former esti-

mate for incandescent lighting. Locate the power house

on the public ground at junction of Des Moines and
Raccoon rivers. There are 85 arcs on the West Side

and 123 arcs on the East Side in the territory selected.

Count 80 special incandescents for alley intersections on

West Side and 100 special incandescents for alley inter-

sections on East Side.

Rating the machines at go per cent, efficiency and al-

lowing 10 per cent, drop in the leads will give ^'jj horse

power for each arc and one fifth horse power for each in-

candescent arc.

We estimate as follows:

20S arcs, 0.S5 horse power each 176.8 horse power
120 incandescents, 0,2 horse power. . . 24.0 horse power

Total 200.8

For 10 hour's service, allowing three pounds standard

OHIO ELECTRIC WORKS.—J. VV. HENCKE.

coal per horse power per hour, three tons will be re-

quired, and for one year 1,100 tons in round numbers.

This should not be rated lower than %2 per ton. If

steam coal is used a low rate is paid, but a much larger

amount is used.

It is probable that the best efficiency will come from

the use of three dynamos, one i2o light, one 100 light

and one 80 light. But this cannot be determined until

the plan is detailed. For the plant complete, not count-
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ing real estate, we estimate from $32,000 to $35,000.
We then have the following estimate:

Interest, eight per cent, on $35,000 $ 2,800
Depreciation, five per cent 1,800
Fuel, 1,100 tons at $2 2,200
Maintenance of lamps

, , 4. 100

Engineer 720
Fireman 480
Three linemen 1,800

Extra labor and incidentals. , . . ,
1,000

Total per annum $14,900

This amount will be lessened about 15 percent, if the

incandescents are dropped out. The total is for 208 arcs

and 180 incandescents.

New Automatic Circuit Breaker.
In the illustration is shown, open, a new automatic

safety device for electric circuits invented by Lewis G.

Rowand of Camden, N. J., and brought out by the Uni-

versal Fire Alarm company of 925 Chestnut street,

Philadelphia. This circuit breaker is particularly

adapted for the protection of trolley lines in streets, al-

thougli it may be used for other purposes. The idea

involves the employment of two circuits—one the trol-

NEW AUTOMATIC CIRCUIT BREAKER.

ley section and the other a special branch circuit.

These are in multiple, having a common connection

with the feeder, A normally closed switch controls the

common connection; an electro-magnet having reverse

windings creates a normally ineffective field, one winding

being in one circuit and the other winding in the other

circuit. The magnet controls the operation of the switch,

and is adapted, when its field becomes effective, to

open the switch. In order to cut off any trolley-section,

which may be desirable in case of a fire or for any

other cause, there is placed upon either circuit at a

point "ontiguous to the magnet a switch having a ground

connection, which may be operated by hand, so as

to short-circuit the wire to ground, which, of course, will

have the effect of preventing the current passing

through the armature of the magnet, and, therefore, as

in the case of the broken wire, the magnet will become

energized and open the circuit on the common wire. In

many cases it is desirable that the least possible amount

of current should pass to the magnet through the two

windings. This is accomplished by the use of high re-

sistances, but lest the armature might not be acted on

by the slight current a special auxiliary mechanism is

devised for this purpose. The company will furnish de-

tailed information on application.

WESTERN ELECTRICIAN.

Theater Dimmers.

The progress of theater lighting and the control of

electric light for scenic effect are of like interest to the

theatrical profession and constructors of theater light-

ing plants. The Iron Clad Rheostat company of West-

field, N. J., is prominent in improvements in theater

dimmers, and among the recent improvements made by
it is an interlocking switch system. Where several dim-

mers are used, a system of interlocking the switch han-

dles, so that any or all of the dimmers can be operated

by one central master bar, is almost indispensable. The
long experience of the Iron Clad Rheostat company in

the manufacture of theater dimmers, and the success it

has met in all classes of this work, assure intending

purchasers of desirable results. Where particularly fine

effects are desired this style of theater dimmer meels

all the requirements.

The bank of theater dimmers illustrated herewith was

built for one of the largest theaters in the country. It

is composed of four three-wire dimmers and eight two-

wire dimmers, ranging in capacity from 40 lights to 200

lights each, a total of 1,150 lights. The dimensions are

78 by 37 by 20 inches, exclusive of handles. The com-

pleted instrument is neat, compact and substantial, and

fulfills the specifications of fire departments and insur-

ance underwriters. In addition to the above-described

large bank of dimmers this company recently filled an

order for a bank of 24 dimmers complete with interlock-

ing switches. This bank has a capacity of 1,480 lights,

CLUTCH FOR ARC LAMP CARBON RODS.

with dimensions of 120 by 37 by 20 inches, exclusive of

handles. The maximum height of the top master bar is

48^^-2 inches.

The several styles of iron-clad dimmers seem to cover

the field completely. Dimmers of any capacity, from

one light to 10,000 lights, in any of a dozen different

styles, can be furnished by this company promptly.

Clutch for Arc Lamp Carbon Rods.

The accompanying cut shows a new and improved

clutch for Brush and Thomson-Houston arc lamps that
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Spring Adjuster for Lamp Cord.
A simple and effective lamp adjuster, manufactured

by the Sharp Electric Manufacturing company of 2S6

Graham street, Brooklyn, N. Y.. is shown by the cut on

page 292. The device acts on the general principle of a

window-shade roller, and by its use a lamp may be placed

at any elevation by simply giving the cord a sharp pull at

first, and then allowing the spring to wind the cord

until a suitable height of the lamp has been attained.

The spring locks itself by holding the cord for a moment.

DECORATIVE LAMPS.

It is sufficiently strong to hold the weight of the lamp
and shade, and it has no complicated parts to get out of

order and cause trouble. This adjuster is attached to

the electric cord by insulating fiber, and can be put on

by anyone in a few moments.

Decorative Lamps.
At the holiday time, especially, attention is directed

to decorative incandescent lamps, and so the design

herewith illustrated is particularly valuable in timeliness.

It is made with the socketless series lamps of the Empire
Lamp Works of 154-156 West Twenty-seventh street.

New York. For Christmas tree work the effect is beau-

tiful. This company makes a variety of miniature and
decorative lamps, and will gladly send illustrated cata-

logue on application.

Currents and Obstructions in the Ama-
zon River Affect the Operation of

the Brazil Cable.
A Washington dispatch says that United States Consul

Matthews writes the Department of State from Para that

the Brazilian government is having a hard time trying

THEATER

is manufactured by the Philadelphia Electric & Manu-

facturing company, Philadelphia, Pa., and which pos-

sesses some novel features. Some of the claims made
for it are that it is impossible for the rods to stick; it

has a longer life than any other, has a finer and more

accessible adjustment, which means a saving of current,

and is easily and quickly applied to either of the above

styles of lamp.

DIMMERS.

to Operate a cable to Manaos. The cable, costing about

Si, 000, 000. was guaranteed by the company for 30 days.

On the 31st day it failed, and no message has been sent

over it since last February. It is hoped to have it in

working order by the end of the year. Engineers now
assert that a cable up the Amazon cannot be made a suc-

cess on account of the current and many obstructions in

the river bed.
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CORRESPONDENCE.

New York Notes.

New York, December 5.—The electric terminal rail-

way service on the Brooklyn bridge went into effect on

Monday and gave good satisfaction. There were a few

hitches in operation, due to the newness of the equipment,

but on the whole both the bridge managenaent and the

trav^eling public are pleased. One interesting feature is

the conspicuousness of the current-carrying rails in the

bridge stations. These are painted white, and at fre-

quent intervals there is, in bright red, the lettered

warning-. "Danger!—Don't Touch This Rail."

The usual order which is issued at the close of every

season for building subways has been sent out by the

Board of Electrical Control to the telephone and tele-

graph companies, directing them to put all overhead

wires and cables underground before the expiration of a

go day's notice. The recent order applies particularly

to the locality below Wall street, between Washington

and Pearl streets. Subways are constructed as fast as

there are lines enough in a particular locality to warrant

the expense of opening the street. Until such a time

permits are issued to the companies to put the wires and

cables overhead.

It is reported that the John Stephenson company, car

builders, of 47 East Twenty-seventh street, is meditat-

ing a removal of its plant from New York, and has in-

spected proposed sites at EUzabethport, N. J., and else-

where in the neighborhood of this city. The company

owns about 100 acres of land with a frontage of five-

eighths of a mile on the New Haven railroad at Larch-

mont. It is not likely that any change will be made or

any decision reached for some months at least.

The death of William Steinway removes one of the

most intelligent and public-spirited advocates of rapid

transit in New York. Mr. Steinway was a valuable

member of the Rapid Transit commission, to which he

gave the best service of an active mind. His place will

be hard to fill. His labors for the advancement of music

in the United States made his name widely known.

A curious "find" is reported by Bryan Hughes, a

wealthy paper box manufacturer, who has written a

letter to the public administrator in which he states that

he has found in an old desk which he purchased at pub-

lic auction in November, 1S95. a quantity of valuable

jewelry and many thousand dollars' worth of bonds,

stocks, deeds to real estate and other valuables. Among

the papers found were certificates of 100 shares of the

Western Union Telegraph company's stock of a par

value of Sio.ooo. M. S.

Washington, D. C
Washington, December 5.—E. W. Courtney, assist-

ant electrician of the Washington, Alexandria & Mount

Vernon electric railroad, has resigned to accept the

position of general superintendent of an electric lail-

road at Frederick. Md, Mr. Courtney has been con-

nected with the road he now leaves since it first entered

Washington.

Should the joint committee on the Congressional Li-

brary decide to keep that great collection of books open

to the public after nightfall it will not be necessary to

make any further preparation than to secure the neces-

sary additional employes. The library building has

been constructed to allow it to be arranged to suit the

taste of Congress in a number of ways. The electric

plant consists of three large and one small dynamo.

Only the small one is operated in the daytime, but they

could all be started up within half an hour. If the

committee should decide to have the library open at

night, the only tiling required would be to have pro-

vided the extra attendance necessary to look after the

library. There are 8,000 lamp outlets, and the lamps

could be put in place at short notice. These lights are

scattered all through the building, and. of course, they

would not all be required to be kept burning at any one

time.

it seems as though there must be a perpetual conflict

between the District commissioners and companies us-

ing electricity. Every few days there is some con-

troversy afoot, and now the Brightwood Electric Kail-

way company has given the local authorities a black

eye. Some time ago an application was filed by the

officials of the railway asking permission to repair its

trolley line along Kenyon street. The poles supporting

the wires were of wood. The commissioners thought

ihey saw an excellent opportunity to cause the substitu-

tion of iron poles and have them placed in the middle of

the street. They so notified the railway company, and

allowed 10 days within which to effect the change.

When the poles were again examined by the local au-

thorities it was found that the railroad company had the

desired repairs made, but, as the poles were all sound,

they were not changed to iron ones, the company refus-

ing to obey the order. The attorney for the District, to

whom the commissioners referred the matter, decided

that the commissioners had no authority to compel the

substitution of iron poles, in view of the report of the

inspector that the wooden poles were in good condition.

The firm of Kennedy & Du Perow, dealers in general

electrical supplies, whose place of business was on

Fifteenth street, Northwest, has been dissolved. The
business will be conducted in the future by Mortimer

Du Perow.

It is announced by those interested in the Drawbau^h
telephone that a factory is to be located in this city, and

is expected to have a capacity of 1,000 telephones per

week. The company expects to have its shops in full

working order in the course of four months. Until its

shops are up and working the syndicate has arranged

that the Viaduct Manufacturing company of Baltimore

make its bells, battery boxes, back-boards and receiv-

ers, while Professor Drawbaugh will make the trans-

mitters in bis own laboratory at Harrisburg. A test

made of the telephone at the Viaduct company's shops

at Relay, Md,, was pronounced satisfactory.

The capitol building is now the most conspicuous ob-

ject in Washington after nightfall. The lighting up of

the grounds by the new system of arc lights throws the

building into strong relief. T. I. P.

tion which the operation of such a large company ne-

cessitates, and the excellent form in which it issues from
the press, will realize the responsibility which rested on
Mr. Pratt's shoulders. Mr. Pratt was universally

esteemed, and his death will be a source of regret to all

who knew him.

Pattern Letters and Figures.

H. W. Knight & Son have just issued a new illus-

trated catalogue of their metallic and brass pattern let-

ters and figures. They have over 300 sizes and styles,

and are constantly adding to their line. Catalogue
mailed fxee. Address H. W. Knight & Son, 192 State
street, Seneca Falls, N. Y.

PERSONAL.
J. S. Crider of the Washington Carbon company of

Pittsburg, visited Chicago last week.

Frederick H. Date, president of the American Elec-
trical Heater company of Detroit, was a Chicago visitor

last week.

It is reported that John B. Parsons, general manager
of the West Chicago Street Railroad company, has been
offered the position of general manager of the Union
Traction system of Philadelphia, succeeding J. R. Bee-
tem, and that he will accept.

It is now stated that there is no truth whatsoever in the

reports to the effect that Cornelius Herz, the notorious
French electrical promoter, has sailed for the United
States. He is still at Bournemouth in a very precarious

state of health, and confined to his room.

George F. Bottom, electrical inspector for the corpo-
ration of Kansas City and the Board of Fire Under-
writers of that town, died in Fletcher, S. D., on Novem-
ber 25th, at the age of 36. Mr. Bottom had resided in

Kansas City for 14 years, and was well known in elec-

trical circles. He left a wife and three children.

G. E. Paine, manager of the Chicago oflice of the

Postal Telegraph-cable company, has bsen appointed
superintendent of the second and fifth districts com-
bined, with headquarters at Kansas City, to succeed

J.

B. Connors at Denver and Christopher Dougherty at St.

Louis. The second district consists of Missouri and
Kansas, and the fifth extends from Dodge City, Kan., to

Barstow. Cal. W. C. Black, manager of the Denver
office, it is understood, will be appointed assistant su-

perintendent in that district. Mr. Paine will be suc-

ceeded in the Chicago ofilice by E. A, Westerfield, who
has been assistant manager for several years. Mr.
Paine has been very successful in the managemen t of the
Chicago ofi!ice, and he leaves many warm personal
friends among the patrons of the company,

The recent death of F. G. Pratt of the General Elec-
tric company is reported. Mr. Pratt was born at Keene,
N, H., 36 years ago, and, graduating from the grammar
and high schools of that town, entered Harvard. After
taking his degree with honors with the class of 'S4, he
returned to Keene and became sub-principal in the high
school. This post he filled for three years. He then
became identified with the Boston & Albany railroad

in the office of the electrical superintendent, but, his

health failing, he accepted a f.osition with a southern
railroad, for which he did considerable surveying work.
His experience in railroad operation opened up for him
a position with the Union Switch iS: Signal company.
While with this company he invented and patented
several valuable devices. In 1892 he entered the em-
ployment of the fieneral Electric company, and shortly
afterward took entire charge of the catalogue depart-

ment of that company. His special aptitudes and the
breadth of his technical knowledge, extending, as it did.

not only into the purely catalogue work, but also over
the patent and engineering branches of the electrical

business, adapted him peculiarly to the duties which
fell to him. Anyone acquainted with the vast amount
and variety of the printed matter and special informa-

ELECTRIC LIGHTING.
The newelectric lighting plant at the capitol in Wash-

ington is now in operation. It supplies current for 14S

arc and about 2,000 incandescent lamps in the grounds
and buildings.

The question of lighting the streets of New Wilming-
ton, Pa . with electricity is again being discussed, and it

is very probable that the movement will be carried to a

successful termination. If the council grants the peti-

tion, the electric light company will put in much new
machinery, including a new engine and dynamo for arc

lights.

An interesting method of announcing election returns

was carried out by the A'ai/sas Cily S/ar during the

recent election with the aid of a large searchlight.

Signals were arranged, being previously announced in

the paper, so that returns favorable to either side were
plainly indicated by flashes, circles and semi-circles of

the projected beam of light. The signals were correctly

interpreted within a radius of 30 miles from Kansas
City. The projector used contained a 26-inch Mangin
ground glass reflector and consumed 100 amperes. This
lamp was furnished and operated by Hodge, Walsh &
Loring, a Kansas City engineering firm.

ELECTRIC RAILWAYS.
The electric power plant at Baltimore of the Balti-

more & Ohio Railrpad company is now being used not
only to furnish the power for the tunnel motors but to

run iSo street cars of the Baltimore Traction company,
to light the Camden station and yards, the Baltimore
city tunnel, the Locust Point freight houses, warehouses
and yards, Mount Clare shops and the new Mount Royal
passenger station.

The newly elected directors of the West End Street

Railway company of Boston have re-elected the present
officials of the corporation, as follows: Samuel Little,

president; Prentis S. Curamings, vice-president and
clerk; C. S. Sergeant, general manager; J. H. Good-
speed, treasurer; H. L. Wilson, auditor; J. E. Rugg,
general superintendent. The directors elected the fol-

lowing executive committee: Samuel Little, ex-officio;

Alfred Winsor, Joseph B. Russell, Walter S. Swan and
W. A. Cooper. The regular semi-annual dividend of 4
per cent, on preferred stock, payable in January, was
declared.

It is said that recent developments have removed
from the arena of conjecture all question of J. Pierpont
Morgan & Co.'s interest in the General Electric Rail-

way company of Chicago. The big firm has taken
@3, 000, 000 of bonds of this company, it is asserted, and
the proceeds of these bonds will be paid from time to

time as the road is built. The entire burden of building
the road has been practically assumed by the New York
financiers, it is confidently claimed. Part of the plan of
the new road comprises an elevated structure from Polk
street south to Fourteenth street, or possibly to

Eighteenth street, if the St. Charles Air Line tracks are
elevated.

United States Consul Ashby, at Dublin. Ireland, has
reported to the State Department that the Dublin
United Tramways will shortly petition Parliament to

permit extensive construction of new lines and to sub-
stitute electric traction for horse power upon existing
lines. Other railway lines will also petition for permission
to make extensions and to substitute electricity as the
motive power upon their systems to such extent as they
may choose. The consul states that should the action
of Parliament be favorable to these variou.s projects,
there will be a good demand for electrical goods in

Ireland, and that American manufacturers should have
a share of the trade.

Mention has been made of the business troubles of
the Streator Street Railway company, which ceased
operating its plant on November 24th, and is now in the
hands of a receiver. The road was built in 1890 at a
cost of $250,000. It was bonded for SiSo.obo, and a
trust deed filed with the Farmers' Loan & Trust com-
pany of New York. In 1893 the railway company be-
came insolvent and ceased to pay interest on the bonded
indebtedness. Upon application for the appointment of
a receiver Judge Grosscup of Chicago named C. C.
Barr. Two minor judgments were also entered in favor
C. C. Barr and Charles Rathbun, aggregating $24,000,
for money advanced. The plant has not paid expenses
the last three years, An order will shortly be issued
by the federal court for the sale of the road.

TELEPHONE.
Despite the strenuous opposition of the Bell company,

the Kurtz National Telephone company has secured a
franchise at Muncie, Ind., and has filed a bond for
faithful performance in the sum of $5,000, One hun-
dred long-distance instruments have already been or-
dered, and 200 more will soon be added. Public sym-
pathy seems to be with the new company.

The Logansporl (Ind.) Mutual Telephone company
now has connection with Cieorgetown, Hopedale, Lock-
port, Burrows, Rockfield, Camden and Flora, and is

building a line to Royal Center, Star City and Wina-



December 12, 1896 WESTERN ELECTRICIAN. 295

mac. Before this company commenced operations the

Central Union Telephone company was giving poor
service in Logansport and charging S4 per month for

business houses and S3 per month for residences. Now
it is charging 5i per month for business houses and 75
cents per month for residences, and is rebuilding its

plant and putting in new switchboards at an expense of

about 50,000. This excites attention, as the company
is believed to be losing money on its Logansport business.

MISCELLANEOUS.
Stockholders of the Hyde Park Electric Light &

Power company have authorized a S200,000 six per cent,

mortgage. One-half the issue will be withheld to retire

an existing bond issue of Sioo.ooo and the other Sioo,-

000 will be used for extensions and improvements.

The date for holding the second annual convention of

the National Association of Manufacturers has been
fixed for the 26th, 27th and aSth of January, 1S97. at

Philadelphia. It is expected that this convention will

be one of unusual interest, as the president will submit
a report of the first full year of practical work in the

lines mapped out by the original convention held in Cin-

cinnati, January, 1S95.

In the course of his presidential address at the annual
meeting of the South Staffordshire and East Worcester-
shire. Eng-, Institute of Mining Engineers recently, R.
S. Williamson, referring to the question of miners' safety

lamps, said the day was not far distant when the use of

naked lights underground would be prohibited by law,

and electricity would no doubt form a more important
factor in the lighting of mines. All safety lamps should
indicate the presence of fire damp, he said.

A newspaper paragraph from Butte, Mont., slates

that for ,the first time in that state an effort has been made
n the District Court to introduce the use of the X-ray as

evidence in a suit- The case on trial involved the ques-
tion of the surgical treatment of a broken Hmb, and it

was sought to show by the X-ray that the surgeon's work
had been done improperly. Judge McHatton declined

to take judicial notice of the correctness or accuracy of

the X-ray process, and required expert evidence to prove
it, which could not be produced, and the X-ray was
ruled out as evidence.

With a capital of ;^"i50,ooo, in £1 shares, the Lon-
don Electrical Cab company, limited, has been formed
to work and let out for hire in London electrically

propelled cabs. The prospectus states that the company
will work under a sole license from the British Motor
Syndicate for the use of its patents in the metropolitan
area, at a royalty of ^4 per cab per annum, and will con-

tract with the Great Horseless Carriage company for

their manufacture as required. The price to be paid
for the license from the British Motor Syndicate is £50,-
000. in shares or cash, in addition to the royalty of £^
percab per'annum.

The first number of the Sta7idard Electrical Direc-
tory, the successor of the Electrical Industries Di7'cc-

tor\\ contains an apnouncement of the scope and plans

of the publication. It will be issued quarterly and will

be conducted entirely independent of any newspaper
connections. The publishers announce their intention

to make it a complete manual of the electrical industries

of America. In addition to the lists of users of electri-

cal apparatus which formed the chief feature of the old

directory, the new publication has a "Buyers' Finding
List." which is an admirable feature and should greatly

enhance the value of the work.

Robert Grimshaw, writing from Dresden, October 7th,

to Machinery, states that "Every machine shop in Ger-
many is busy up to the ears," with orders far ahead,

Messrs. Biesolt & Locke, large sewing machine manufac-
tuiers in Meissen, Saxony, wanted a no horse power
steam engine. The shops in Gorlitz, Prussia, could de-

liver one (as a special favor, as the customer was per-

sonally introduced) in 13 months. The next establish-

ment tried wanted iS. and the next 16. At last a shop
was found which got the order by promising delivery in

six. A firm in Ohrdruf. Thuringia, came to me to know
where it could get an American turret lathe for instant

delivery, as no German lathe-maker could deliver one
under three months, and one wanted 14. Germany is

just buzzing with work, and not only that, is prospering

and growing."

'*The National Electrical Code" is the title of a series

of articles by R. H. Pierce and R. E. Richardson, pub-
lished in convenient form. The book is'"An Analysis and
Explanation of the Underwriters' Electrical Code, Intel-

ligible to Non-experts." The authors have undertaken "to

explain the matter in ordinary language," for the special

benefit of insurance inspectors and electrical students.

The Underwriters' Code is the joint work of advanced
underwriters and experienced electricians and it repre-

sents years of patient research and the accumulated
knowledge of recognized experts. A study of its rules

and requirements has been often urged upon central

station men and engineers, and now that electricity has
come into general use. the necessity of a better knowl-

edge of electrical hazards is freely admitted by all those

engaged in fire insurance. Supplemental to the general

exposition, properly classified and indexed, is the "Ap-
pendix, ' comprising tables and curves for measuring
wires, and the full text of the Underwriters' National
Electrical Code for iSg6.

TRADE NEWS.
The Wheeler Reflector company, 18 to 24 Washing-

ton street. Boston, has issued a new catalogue showing

reduction in price on some 40 styles of reflectors for

electric, gas and oil lamps.

The manufacturer of the Pioneer enclosed arc lamp,
the Electric Arc Light company of 687 and 689 Broad-
way, New York, is kept busy with large orders booked
during the last few weeks.

The Central Electric company, 173-175 Adams street,

Chicago, is jobber of the American Electric Heating
corporation's heating and cooking appliances. It issues

an attractive circular descriptive of these specialties.

The calendar for 1897 which the friends of the Con-
necticut Telephone & Electric company of Meriden.
Conn., are receiving is something which attracts no little

attention; and the requests for it are so numerous that

the first supply is already exhausted. However, the

company will be able to fill any requests that are made
for this calendar upon application.

General Manager Ralph Strachnow of Schiff. Jordon
& Co., 39 Cortlandt street, New York reports a large

number of inquiries for carbons, and that the new grades

which they have recently received are giving the very
best of satisfaction. They have numerous testimonials

from recent users, which speak in the highest terms of

the results obtained. General Sales Agent L. E. Fro-
rup of this concern is making a number of trips through
the East in the interests of Schiff, Jordon & Co., and
reports that the outlook is exceedingly promising for a

large trade. Mr. Frorup is well known to the electrical

trade East and West, and his opinion is of value.

The induction coils made by the Ruprecht Electric

company of Cleveland, O., are made in the most im-

proved way and consist of a very large number of sec-

tions, wound with great care. They are insulated while

winding with one of the best insulating materials known.
Coils are mounted with and without oil insulation as de-

sired. With all coils above a six-inch spark a motor break

is furnished. The company supplies tubes of any de-

sign and degree of vacuum. Its fluoroscopes are of

artistic design and are supplied with the best tungstate

of calcium, of So, 100 and 120 fineness. The company
lately installed for Dr. Gillespie of Cleveland an appa-

ratus consisting of one 12-inch spark coil with tubes and
fluoroscope. He has been enabled to secure very good
pictures through the body in five minutes' exposure.

The western supply trade will note with interest the

establishment of a branch factory at East Liverpool, O.,

by the Bryant Electric company, manufacturer of the

well-known "Bryant specialties." The Bryant company
states that it is not its intention to manufacture a com-
plete line of supplies at East Liverpool, but for the

present it will confine itself at that point to Sawyer-Man
cut-outs, 500 volt railway blocks and the K. W. ceiling

rosettes; the manufacture of other specialties will be

added as necessity demands. The largely increasing

western trade of this company has made the move out-

lined above necessary, and the advantages resulting to

the supply trade in the way of early deliveries and re-

duced freight rates are apparent. The Bryant company
will establish no business office at East Liverpool, and
all correspondence should be addressed, as formerly,

either to the western office at Chicago or the main office

at Bridgeport, Conn. <

James C. Wormley & Co., incandescent lamp dealers,

are now settled in their new suite of offices in the Mar-
quette building. Chicago. They have also recently estab-

lished a branch office in St. Paul in charge of John Lynch,

who is located in the Davidson block. Mr. Wormley
reports a very encouraging outlook for business during

the coming winter. He also feels gratified by the recep-

"

tion which his incandescent lamp tester has received.

For the benefit of those not familiar with this novel

specialty, it may be said that it is claimed that it furnishes

the quickest and most accurate way of showing the con-

sumption of current of incandescent lamps yet devised.

By the aid of this apparatus a lamp user is in a posi-

tion to tell with accuracy the efficiency of any make of

incandescent lamps.- It will be readily seen that a

tester, by which anyone can measure a barrel of lamps in

an hour, will be invaluable to lamp consumers, as it pro-

vides a check on the efficiency of lamp shipments. Con-

sidering the high price of fuel, this is a very important

question.

In a recent announcement published by the Western Tel-

ephone Construction company, Chicago, it claimed that

only one telephone ever put out ty it had been estopped

from the use for which it was intended by patent suits,

and that telephone ' 'was purchased by a representative of

the Bell company for litigation purposes." The West-
ern company further reports that a great many favor-

able letters have been received by it from its patrons on

the outcome of the Watson patent in which the Western
Telephone company claims to have been the prime fac-

tor. The Western company feels certain that no matter

what the outcome of the Berliner patent case now pend-

ing in the Supreme Court may be, it can overcome the

Berliner patent even if the expected decision is unfavor-

able to the independent telephone companies. The busi-

ness of the Western Telephone Construction company
has never been better, and judging from the orders

which are continually being received by the company i.s

patrons evidently are not greatly affected by the possi-

ble outcome of the Berliner case.

John R. Williams, general agent of the Electric Stor-

age Battery company, was in Chicago last week, visiting

C. W, Woodward, the manager of the western office of

that company. Mr. Williams was making an inspection

tour of the branch offices of the Storage Battery com-

pany, and reports that the business of the company

throughout the United States is in most excellent condi-
tion. The factory is busily engaged in getting out or-
ders, and a large plant has just been completed for the
Philadelphia Edison company. The Storage Battery
company has also just completed the installation of a
plant for troUey regulation at Woonsocket, R. I., and at
Easton. Pa, There are indications of a large business
in trolley regulation during the ensuing year, as street
railway managers are awakening to the possibility of
battery installations, and are said to find storage bat-
teries cheaper than additional machinery or feeder cop-
per for extensions of their systems, and a great factor in
the economy of operation in the plants already installed,
converting the variable loads on the station to a steady
output, and taking the strain off of the machinery as
well as the load off of the general manager's mind.

BUSINESS.
A very complete catalogue of telephones and telephone

supplies is that issued by DeVeau & Co., 32 and 34
Frankfort street, New York. It is of convenient size,

well arranged and should be valuable for reference.

The American Battery company. Chicago, has recently
closed a contract with the Pullman company, Chicago,
for several thousand dollars' worth American storage
batteries. As the Pullman ccmpany has dealt with the
American Battery company for years, this large order
is only another evidence of the former company's high
appreciation of the American battery for its exceedingly
trying service.

The Chicago General Fixture company, 169 Adams
street, has taken the agency of the Clifton iron armored
conduit, which is said to be having a large run in

eastern cities. The Clifton conduit is approved by the
National, as well as the State Board of Underwriters.
The Chicago General Fixture company is receiving many
inquiries relative to the conduit from prospective users
in the West, and it is believed that the company will

place a large quantity of it in a short time.

Cahall-Babcock & Wilcox boilers, manufactured by
the Aultman & Taylor Machinery company of Mansfield,
Ohio, have recently been sold to the following-named
customers: Nekoosa Paper company, Nekoosa, Wis.
500 horsepower; Abbeville Mills, Abbeville, S. C, 300
horse power; Steere Worsted Mills, Providence, R. I.,

500 horse power; Block Plant Electric Light company.
Boston, Mass., 175 horse power; Willimantic Linen com-
pany, Willimantic, Conn., 750 horse power; Crystal Ice
company, Allegheny, Pa., 750 horse power, and Pitts-

burg Wire company, Braddock, Pa., 500 horse power,

Hugo Reisinger of 38 Beaver street, New York, re-

ports an extraordinary increase in the business for the
Electra high grade Nuernberg carbons. He recently
received the following letter from a leading electric

lighting station: "Please enttr the enclosed order for

carbons, to be of the celebrated Electra brand. The
shipment furnished us was so far superior to anything
heretofore used by us that we have concluded to adopt
the Electra carbons exclusively for our arc lighting in

the future." This letter is said to be one of many
testimonials which Mr. Reisinger has received; it cer-

tainly speaks very highly of the merits of the Electra
carbons, with which he supplies the trade.

The Addressograph company, 356 Dearborn street,

Chicago, is introducing a machine for making out elec-

tric light bills, telephone bills, addressing envelopes,

pay envelopes, time tickets, etc. It prints in tbe num-
ber, amount, name and address at one motion of the
foot, at the rate of 2.000 per hour. The number and
amount can be omitted when addressing the envelope.
It is simply constructed, and can be operated by any boy
or girl. The changes are easily handled. 1 1 prints

complete addresses in typewritten fac-simile directly on
the bill, envelope or wrapper at any point. It has been
adopted by several departments of the government, the
New York Life Insurance company, Armour & Co. and,
hundreds of gas, electric light and telephone companies.

This interesting note on the quality of the enclosed
arc light comes from the Electric Arc Light company
of New Y'ork: "Innumerable measurements have been
made on the candle power of enclosed arc lamps; like-

wise a great many measurements have been taken on
the spectrum analysis of the arc. Yet with all this we
have not to-day any method of measuring the true
illuminating power of the electric arc light. When we
measure the so-called candle power of the light we leave

the quality of the light out of consideration, and when
we measure the quality or luminosity, the candle power
value has no significance. The quality of the light as
distinguished from, its candle power, is all important.
The man who uses a light wants only that which will

not hurt his eyes and yet will illuminate his premises as

well as does the dayligbt. To attain this end the com-
position of the spectrum of the artificial light must be
practically the same as that of the daylight; in other words,
it is necessary to have a light which is just like tbe sun-
light in quality. The 'Pioneer' enclosed arc lamp fulfills

this requirement. Its spectrum is so close to that of the

solar luminary that in the daylight the lamp looks un-
duly dim, compared with the open arc lamp, which dif-

fers radically in quality from natural light. As soon as

darkness sets in, however, the enclosed arc is brighter
than the open arc. the latter looking yellow compared
with the former. The 'Pioneer' has been brought to

such a state of perfection that it makes it possible to

have almost the same lighting conditions at night as in

the daytime."
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ILLUSTRATED ELECTRICAL PATENT RECORD.
572, loS. Ear-piece for Telephooe Receivers, De Witt

C. Farrington. Washington, D. C. Application filed

April 3, 1896.

A detachable nipple communicates with the auditory
passage through the ear-piece and cushion, and is adapted
to hold the cushion to its seat.

572,111. Combined Electric and Gravity Pleasure Rail-

way. James A. GrifiBths, Philadelphia, Pa. Ap-
plication filed April 7, 1896.

A motor is mounted upon one of the trucks of the car; a
driving pinion is operated by the motor; a gearwheel is

feathered to the axle of the track, normally meshing with
the picion ; a cog-wheel is driven by the pinion, and mech-
anism for simultaneously shifting the cog-wheel into en-
gagement with the rack, and ihe gear wheel out of en-
gagement with the f inion, is provided.

572,124. Insulated Joint for Light Fixtures. William
McElroy, Brooklyn, N. Y. Application filed July
26, 1892.

^<CCX'

NO. 572,131.

This joint comprises two tubular metallic sections, one
above the other, insulating material between the sections,
and a separate tubular piece within the joint constructed
with 3 depending annular iip of less inner diameter than
the passage through the lowermost of the sections, and
adapted to receive the drip from the uppermost of the sec-
tions and precipitate it within the lowermost section near
its center.

,131.

low
Electric Clock. Joseph A. Schulte, Arcadia,

. Application filed August 12, i8gg.

There are a primary clock and a generator, a series of
electrically actuated clocks connected together by a sinf;le
circuit, each having a setting circuit successively closed,
and each having a holding circuit, all such holding circuits
being in series when current is traversing them.

572,158. Electric Sign. William Connell, Pittsburg.
Pa. Application filed March 10, 1896.

The claim is given; In an electric sign, the combination
of a sign-board having its surface covered with incandes-
cent lamps, and a switchboard having its surface covered
with exposed circuit terminals, there being one terminal
corresponding to each lamp, the corresponding lamps and
terminals being directly connected electrically, and occupy-
ing the same relative positions on their respective boards,
and a movable figure or character of conducting material
connected with the main circuit, and adapted to be put in
contact with said terminals and move about over the sur-
face of the switchboard, while always making sliding con-
tact with the terminals directly beneath the figure or char-
acter.

572,162. Magnetic Separator. Joseph B. Hamilton,
Springfield, Mass. Application filed December 5,

1893.

There is the combination with an electro-magnetic roll,

of a wiper bearing against the surface of the roll, means
for imparting to the wiper a reciprocacory movement longi-
tudinally of the roll, and means for directing a jet of water
against the wipei at one end of- its traverse to clean the
same.

572,169. Electrically Actuated Railway Switch. Ru-
dolph M. Hunter, Philadelphia, Pa. Application
filed July 25, 1894.

One claim is for the combination of a branching railway,
having positive suspended conductors, a track switch at the
juncture of the two railways, electric power devices for
throwing the switch in either direction, two downwardly
extending loosely swinging insulated contacts arranged at
a disiancs in advance of the track switch, and movable on
transverse axis on each side of the suspended conductor,
electric circuits between the contacts and respective power
devices, an electrically propelled car having an upwardly
extending underrurming trolley device extending upward, so
ss to pass freely between the swinging contacts, and mak-
ing contact with the suspended conductor, and provided
with laterally projecting pins or contact devices for closing
an electric circuit with either of the first mentioned pivoted
contacts by striking and then moving under them, and a
switch device on the car for putting either of the laterally
projecting contacts on the car into electric circuit with the
motor circuit of the car.

572, 182. Telephone Transmitter. Forest A. Ray, Bos-
ton, Mass. Application filed October 23, 1895.

The combipation is described with a sound-receiving dia-
phragm, a thin carbon disk affixed on one side thereof, and
an apertured damper-disk to cover the remaining side sur-
face of the diaphragm, of an exterior casing, a fixed elec-
trode therein, an exierior retaining ring, a felted damper-
ring circumferentially between the retaining ring and the
diaphragm, and a cell to contain finely granulated material
as a variable resistance.

572,188. Telephone Transmitter. LouisD. Appleman,
Waynesborough, Va. Application filed March 19,

1896.

A diaphragm and an electrode moving therewith com-
Erise one feature , there are also a second electrode fixed
etwcen the diaphragm and the first electrode, and a granu

lar conduciing raaaB interponed between the elertrodea,

57?, 19H. Accumulator or Secondary Battery. Fried-
rich W. Kllcrmann. Vienna, Austria-Hungary. Ap-
plication filed December 16, 1895. Patented in France
August 24, 1894; in Belgium August 24, 1894; in

England August 24, 1894; in Hungary May 30,

1895; in Austria July 23. 1895, and in Germany
August 24, 1895.

A coinpoHttion ib de»cribcU, coiiHiBting of lilharfie and
ftiilphate of ma({ne»iiiin mixed into a plaslic limns with
liquid ammonia.

Issued December /, i8q6.

572,215. Insulated Electric Conductor. William R.
Patterson, Chicago, 111. Application filed Decem-
ber 10, 1894.

An electric conductor is surrounded by a layer of wool,
and a cotton covering formed directly upon the layer of
wool, the cotton covering being impregnated with a fire-

proofing compound, to thereby produce a non-inflammable
insulation possessing high non-hygroscopic properties.

572.218. Needle Plug Test System for Multiple Switch-
boards. Charles E. Scribner, Chicago, 111. Appli-
cation filed June i, 1888.

A normally closed circuit includes a source of current for
each line, means for making connection with the line at any
of several points an"! simultaneously interrupting the cir-

cuit there, a test-indicating instrument and a testing plug
connected therewith adapted to break the circuit and loop
the instrument into the circuit, whereby the test instrument
is caused to respond when the line is free.

572.219. Cord Switch for Telephone Switchboards.
Charles E. Scribner, Chicago, 111. Application filed

May 14, 1S94.

The combination is claimed of the metal and the insulat-
ing portions of the frame, the rib upon the insulating por-
tion with groove, the switch-levers of the different cord
switches, and the pivot pins secured in the groove.

572.220. Electric Signal Bell. Charles E. Scribner,

Chicago, 111. Application filed May 31, 1894.

A pivoted armature is adapted to oscillate to and from
the magnet poles, two pairs of contact points controlled
thereby to be simultaneously closed together at a point of
the oscillation of the armature intermediate between the
extremities of its range, and an electric circuit including
the contact points in series,

572.221. Telephone Exchange System. Charles E.
Scribner, Chicago, 111. Application filed October
10, 1894.

The combination is claimed with each of several tele-

phone lines normally open at the sub-station and including
a common source of signaling current at the exchange, of
means for closing the line at the sub-station for signaling,
and an annunciator in each line having switch contacts
adapted to disconnect the source of signaling current from
all the lines when the annunciator is operated.

572.222. Telephone Circuit. Charles E. Scribner, Chi-
cago, 111. Application filed August i, 1895.

There are a source of current, an annunciator, a receiv-
ing telephone, a variable resistance transmitting telephone,
and a resistance coil in shunt of the transmitting telephone
adapted to permit the source of current to create in the cir-

cuit a current sufficient to operate the annunciator.

572.223. Apparatus for Telephone Switchboards. Charles
E Scribner, Chicago, and Frank R. McBerty, Down-
er's Grove, 111. Application filed June 6. 1894.

The combination with a connecting plug and an oper-
ator's telephone, of an electro-magnet connected with a cir-

cuit of the plug adapted to be closed during the insertion
of the plug in a spring-jack, and switching mechanism
actuated by the magnet to interrupt the circuit of the tele-
phone.

572,285. Battery Cell. Charles Willms, Baltimore,
Md. Application filed August 15, 1896.

A seal or stopper of caoutchouc is vulcanized to a battery
cell or vessel, in combination with an element suspended
from the stopper, and a vent-screwextending through it.

572,301. Electric Door Operating Apparatus. Oliver
H. Hicks and Robertus F. Troy, Chicago, 111. Ap-
plication filed January 28, 1896.

Electric mechanism is provided for operating a door ; a
spring-controlled arm is adjacent to the door in position to

engage it, and a cord connects the mechanism with the arm
at the free end of the latter.

572,319. Electric Switch. Charles B. Sterling, New
York, N. Y. Application filed June 13, 1895.

A rotatable carrier plate is provided with contact-plugs
projecting through the carrier plate and above its surface;
a conducting strip is secured to the under side of the plate
and supporting two or more of the plugs; means to rotate
the plate, and overhanging fixed contacts all arranged in
the path of all the contact-plugs.

"^
.

rt

NO. 572,182.

572,354. Electric Lamp Post. James Buckner, Bos-
ton, Mass. Application filed December 26, 1895.

Tliis post comprises the tubular metallic base-section, the
tapered wooden section and the double-step or cross-arm
composed of the metal strips clamped upon the wooden
section, and the wooden strips clamped upon the metal
strips.

572.369. Magnetic Ore Separator. Charles J. Reed,
Orange, N. J. Application filed September 3,1891.

The invention has one or more magnets arranged inside
of a hollow cylinder or chamber, in combination with a sec-
ond surrounding hollow cylinder or chamber, through
wliich the ore is advanced longitudinally in one direction,
while [he tailings arc discharged In another direction.

572. 370. Mechanism for Separating Magnetic from
Non-magnetic Substances. Charles

J.
Reed, Orange,

N. j. Application filed December 30, 1891.

A hollow drum or cylinder has a series of magnets ar-
ranged with (heir frue or magnoti/.ing polos in close prox-
imity to one snrface of tliodrnm, the poles being oblong or
elliptical and located above ouch otiior in sequence.

572.377. Electric Towing Apparatus. Adam E. Schatz,

New York, N. Y. Application filed January 19,1893.

The combination is claimed with a boat, of a carriage
movable along a suitable support adjacent to a waterway,
an electrical propelling motor on the carriage, circuit con-
nections, means for connecting the carriage and boat,
whereby the latter will be propelled by the former, and
connections including a switch between the motor and
boat, whereby the motor current may be controlled by a
person on board the boat.

572.378. Annunciator Drop. William Schwagerman,
Yonkers, N. Y. Application filed February 24,

1896.

Spring controlled armatures are adapted to be attracted
by the magnet, being normally held separated therefrom; a
drop is arranged for lockingengagement with the armatures
when the latter are not influenced by the magnet.

572,380. Voltmeter. Alvan A. Simonds, Dayton, Ohio,-
Application filed March 20, 1896.

NO. 572,377-

There are a coil of electrical conducting material, a
water-jacket surrounding the coil, and inlet and outlet pipes
communicating with the water-jacket.

572,421. Regulator for Incandescent Electric Lamps.
William Hawker, Montreal, Canada. Application
filed May 29, 1896.

This is a current regulator for electric lamps and other
devices, comprising pairs of resistance coils, the resistance
of one pair of coils being greater than that of another pair
of coils, connections. between the several coils, conductors
adapted for engagement with the main lead wires, a con-
tact plate for each of the coils and having connections
therewith, lamp cfrcuit plates, and a sliding contact block
adapted for engagement with the lamp circuit plates, and
with pairs of plates connected with the resistance coils.

572.430. Electric Lighting Mechanism for Bicycles.
Francis E. Magee, Brooklyn, N. Y. Application
filed March 25, i8g6.

A generator tor an electric light current is employed,
comprising a multiple coil armature, a collector ring on the
armature shatt. lead w'les extended from the coils to the
collector ring, a lead wire extended from one of the coils to
the shaft, a lead wire extended from the other of the coils
to a resilient aim carried by the shaft, and having a
weighted end normally in engagement with the shaft, and
connections for carrying a current from the collector ring
and sliaf t to a lamp.

572.431. Electric Lamp. Francis E. Magee, Brook-
lyn, N. Y. Application filed March 25, 1896.

This lamp comprises a metal casing, a lens at its forward
end, a reflector adjustable longitudinally in the casing, an
incandescent lamp socket carried by the reflector, means
for causing the adjustments of the reflector, and means for
carrying an electric current to a lamp in the socket.

572,438. Cell or Box for Electric Batteries. John M.
Moffat, London. England. Application filed May
23, i8g6. Patented in England May 30, 1894, and
in Germany March 26, 1895.
A battery cell or box is provided with an inwardly turned

or curled Up at its upper end, a sealing lid beneath the lip,
and a vent arranged in the sealing lid and opening be-
neath the lip, thereby preventing the escape of liquid while
permuting the escape of gas from the cell or box.

572,449. Electric Steam and Gas Engine. Francis A.
Rich, Telluride, Colo. Application filed May 9.
1896.

One claim is for the combination with a vessel having in-
let and outlet pipes and partially filled with a liquid, of a
steam generator supported by the liquid, a heating coil
within the vessel, an electric conductor connecting the
heating coil and steam generator with the source of elec-
tricity, and means for alternately opening and closing the
electric circuit.

572,467. Electric Heater. Burton E. Baker, New
Britain. Conn. Application filed June 4, 1S94.

A shell having lugs, ledges and stumps, a resistance
block and wire within the shell, screws to which the ends
of the resistance wire are connected, a closing plate resting
on the ledges and the stumps, the screws passing ilirough
the closing plate, the top plate resting on the lugs and hav-
ing a recess in its under side, a non-conducting packing in
the recess, and insulated screws which pass through the
top plate, the packing and the closing plate and engage the
stumps.

572.472. Anode for Electrolytic Processes. Flamilton
Y. Castner, London, England. Application filed

July 26, 1895. Patented in England October 20,
1893, and in France August 11, 1S94.

The process of producing carbon electrodes tor electro-
lytic processes consists in submitting a shaped electrode of
gas retort or like carbon while protected from contact with
air to the intense heat produced by passing an electric cur-
rent therethrough.

572,510. Method of and Apparatus for Transforming
Alternating Electric Currents. Maurice Hutin and
Maurice Leblanc. Paris, France, Application filed

November 4. 1892. Patented in France September
3, 1892, and in England October 6, 1892.

The method of converting alternating electric currents
into currents of one direction, or vice versa, by dynamic
induction consists in varying the co-eflicient of mutual in-
duction of the circuits of a transformer or transformers in
accordance with the law of variation of the alternating cur-
rents received or delivered by tlie transformer or trans-
formers.
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Smith's Electro-magnetic Elevator.

A novel electric elevator has been developed in Chi-

cago within the last year^one which possesses features

of exceptional interest to electricians, architects and ele-

vator men. It is a radical departure in elevator con-

struction and makes use of the principle of the solenoid

orcoil-and-plunger to utilize the power to move the car

This principle is old, indeed, but

is believed never before to have

been applied to practical elevator

operation. This fact was empha-

sized during the process of develop-

ment, as it was impossible to ob-

tain anywhere practical working

data on this form of electrical ap-

plication, and whatever has been

accomplished is the result of origi-

nal investigation and experiment.

The name electro-magnetic eleva-

tor has been given it to distinguish

it from the large number of elec-

trically driven elevators in use,

which mostly consist of steam or

hydraulic elevator machinery,

operated by an electric motor of

some variety. It seems fair to

allow the inventor's claim that in

this form of apparatus there is

far more to entitle it to the name

electric than in any other form of

elevator now in existence; and, as

magnetism derived from an electric

current is the prime motive power,

the name electro-magnetic has

been adopted. The practical work

of development has been done in

the factory of the Winslow Bros.

Elevator company, which was de-

sirous of securing an electric ele-

vator which it might consider as

fully meeting the exacting require-

ments of modern tall buildings. A

view of the first e'evator of this

kind ever built, and now in opera-

tion in Winsldw Bros.' factory, is

shown in Fig. i, while a photo-

graphic detail of the commutator

and jacketed coils of the same ma-

chine is given in Fig. 2. Figs. 3,

4 and 5 are drawings intended to

make clear the principle and

method of operating this apparatus.

In the earliest days of electrical

investigation, and before the dis-

covery of the dynamic type of

electric machinery, many efforts

were made to perfect a magnetic

motor; and some comparatively

large and powerful machines of

this type were built. Owing, how-

ever, to the great cost of develop-

ing current by galvanic batteries

and the difficulties of handling and

transporting a large number of

such batteries, nothing of really

practical value was accomplished

except on a very small scale. With the knowledge of

the possibilities of the present form of dynamo and

motor, the development of magnetic apparatus, except

for small mechanisms or philosophical purposes, seems

to have been neglected.

In experimenting with magnets of the general form of

the solenoid, it has always been found that with certain

relations of core and coil a definite maximum effort was

obtained for a given number of ampere-turns in the coil,

and that this maximum effort was in some manner pro-

portional to these ampere-turns, provided other condi-

tions were not varied beyond certain limits. It was also

found that this maximum effort was very rapidly reduced

as the relative position of core and coil was altered, and

that the percentage of reduction in effort was much
greater than was the change of position; that is, with a

coil of a given number of turns of wire and of a definite

length, and a core of given cross-section and definite

length, say twice that of the coil, it was found that.

SMITHS ELECTRO-MAGNETIC ELEVATOR^SMALL MACHINE IN OPERATION

with a given number of amperes flowing through the

coil, a certain maximum number of pounds pull on the

core was obtained, and that this maximum effort occurred

just as the lower end of the core was emerging from the

lower end of the coil. Now if the core were raised or

lowered from this position the pull immediately fell off,

and the falling off was more rapid when the core was low-

ered a given distance than when raised the same distance,

indicating that the range of effective work was small and

that the pull was greater while the core was approaching

the position of maximum effort than when leaving it af-

ter passing it. Owing to this fact, any effort, which has

been made to obtain a movement of the core through a

coil, when the distance moved was any considerable part

of the total length of the coil, has resulted in a device of

very low efficiency, the current necessary to move the

core when remote from the position of maximum effort

necessarily being very large.

Recognizing the very great advantages of a mechan-

ism of this character for elevator

purposes, if only the efficiency in

the use of current could be brought

within even reasonable limits, the

Winslow Bros. Elevator company
began experimenting with an ap-

paratus illustrated in principle in

Fig 3-

In this apparatus are all the ele-

ments of an elevator of the verti-

cal cylinder hydraulic type. IF

represents the car, Can iron weight

or core-piece corresponding to the

piston of an hydraulic elevator and
traveling in the hollow fixed coil S,

made in sections and correspond-

ing to the cylinder of an elevator

of the above-mentioned type. The
several sections (31 in this case) of

the coil Jf are strung on a brass

tube T, into which the core fits

loosely and are enclosed in an iron

casing or jacket /, which uot only

serves to intensify the magnetic

influence on the core, but also to

protect exterior objects from that

influence.

Assume the car If to be in its

lowest position and the core located

in the upper part of the coil with

its upper end even with the top of

the coil S and its lower end op-

posite the division between sections

10 and IT. In this apparatus the

sections of the coil S are connected

in series and from each section a

lead extends to a corresponding

point on a suitable commutator
which is stationary. Bearing on

this commutator is a pair of

brushes placed so that when cur-

rent is supplied to them it is di-

rected through a given number of

sections of the coil S, depending

on how far apart on the commu-
tator the brushes bear. By means
of a suitable gearing and a cord

leading to the car the brushes are

moved around the commutator by

the travel of the car, thereby caus-

ing the current to leave certain

sections and enter certain others,

depending on the movement of

the brushes.

Referring to Fig. 3, assume that

in the position of car and core

shown one brush bears upon a

point on the commutator which is

connected to the coil S at a poin^

between sections 6 and ", and that the second brush

bears upon a point connected to the coil S at a point

between sections // and 12. Considering for a moment
that the group of sections 7 to // inclusive form a single

coil, as they do in fact, it will be seen that if the position

of maximum effort is just as the lower end of the core is

emerging from the lower end of section 1/ (as it will be

in these relations of length of core and coil), then in the

position shown the core is removed from position -of

maximum effort by a distance equal to only one-fifth of

the entire length of coil. Now supply current to the

brushes on the commutator; it flows through sections 7
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to II inclusive and these become a suction magnet tend-

ing to draw the core C into itself and thereby raise the

car JV, attached to C, through the medium of the cable

R passing over pulleys PP. Since, however, the travel

of the car imparts a movement to the above-mentioned

brushes, and the connecting mechanism between the car

and brushes is such that when the car is raised the

brushes are moved so as to send current into a connec-

tion between sections " and (? and return through a con-

FIG. 2. SMITH S ELECTRO-MAGNETIC ELEVATOR. DETAIL
OF CORE, JACKETED COILS AND COMMUTATOR.

nection between sections 13 and /j, the effect of mov-
ing the core, and, therefore, the car, is to the cut out

coil 7 and cut in coil 12. By this action the relation be-

tween the core and the new group of excited sections,

comprising sections 8 to 12 inclusive, is made the same
as the relation of core and coil at time of starting, and a

further pulling action takes place. This, in turn, im-

parts a movement to the brushes, and by thus succes-

sively cutting in one coil ahead and cutting out one coil

behind, the group of excited' sections is made to move
down the coil S, always maintaining the same relative

position to the core that existed at the start. It will be

seen that by this means only a few sections are excited at

atime, and, owing to the slight change in relative position,

only a small percentage of the maximum pull is lost.

If the car and core are in equilibrium when the core

has reached the bottom of the coil .S", and the current

has been shut off, it will remain there. In order,

therefore, to obtain the contrary movement of the core it

must be pulled up, and this is done by shifting the pair

of brushes independently of the travel of the car, so

that when current is supplied to them it is introduced

at the lower end of section j/ and returns from a point

between sections 30 and 2y. Sections 2j to j/ inclusive

now become the excited group, and by their influence

on the top end of the core they tend to draw it up into the

coil .S", thereby allowing the car to descend by gravity.

This contrary travel of the car causes a movement of the

brushes the reverse of that in the former case, and the

groupof excited sections is therefore moved up the coil

.V in a similar manner in reference to the top end of the

core as before in the downward travel of the group of

excited sections and the bottom end of the core, and

this movement will continue till the core has returned to

its original position, and the current has been shut oil.

This, in principle, is the action of the electro-magnetic

elevator, the car being represented by the weight in

Fig. 3.

It is evident, however, that to provide a coil of suffi-

cient length to allow for a car travel, such as is required

by the service of a high building, would involve an al-

most prohibitive expense, unless the travel of the core

were very much reduced by the introduction of multiply-

ing sheaves between it and the car, as is usual with the

vertical cylinder type of hydraulic elevators. By doing

this much of the effective pull of the magnet would be

lost by the friction of the multiplying sheaves, and, in

order to make use of the most advantageous system of

counterweighting, the weight of the core-piece would

need to be very excessive. All of these difficulties are

overcome in a very simple manner by taking advantage

of the fact that the reaction on the coils themselves is

equal to the pull that is exerted on the core, and ar-

ranging the apparatus so that a group of coils is made
to move along a stationary sectional core.

This is shown in Fig. 4, where a number of coils are

strung upon a brass tube 7" and confined between two

brass heads ////.- the entire system of coils is enclosed in a

wrought-iron jacket /. This jacket is broken in Fig. 4 to

show a number of coils in their relation to the ends of

the iron or magnetic sections of the core {M I\/), where

they are separated by the interposition of a section of

non-magnetic material iV. The complete system of

coils, tube, heads and jacket, together with a suitable

commutator carried on the top head (shown in Fig. 2),

comprises the movable portion

of an electro-magnetic motor,

and this motor is connected either

directly, as in the case of the

elevator illustrated, or by the in-

troduction of one gear sheave, to

the car by cables attached to the

top head or passing under sheaves

carried by this head.

In Fig. 3 it was seen that the

pull was dependent upon the rela-

tion between the ends of the core

and the group of excited coils;

therefore, in this form of con-

struction it is essential that a sec-

tional core be used, made up of

alternate pieces of magnetic and

non-magnetic material and spaced

in such a way that the ends of the

magnetic sections of core shall

sustain to the group of excited

coils the same relation as they do

in Fig. 3.

Referring to Fig. 4: If the

group of coils G be excited, the

section of core /1/will be attracted

upwardly into this group, but, as

the core is fixed, the coils and
the parts attached to them will

move down, and, being connected

to the car, will cause the car to

ascend. As the brushes control-

ling the current distribution are

moved by a motion of the car in

this construction in a manner
similar to the construction shown
in Fig. 3, it will be seen that as

the car moves up the group of

excited coils will also move up by

the successive cutting in and out

of the several coils. By continu-

ing the upward travel of the car

the group of excited coils will

shortly reach the lop of the sys.

tem, and in this case the first

eight coils will constitute the ex-

cited group, as shown at G in

Fig. 5. In order to still continue

the progress of the car some fur-

ther means must be employed,

and by so proportioning the

lengths of core sections and length and number of

coils, the arrangement of parts is such that when the

excited group, acting upon core end Al, has reached

the top of the system, the upper end of the mag-

netic core section next below has passed into the system

of coils a distance equal to the length of seven coils. If

now, at this point, the action of the brushes on the com-

mutator is such that by the same amount of car travel

and consequent movement of the brushes as is required

to progress by the length of one coil, the current is cut

out of the eight coils at the top of the system and simul-

taneously cut into the eight coils at the bottom of the

system, this group at the bottom becomes the pulling

group and will sustain the same relative advance on the

second core end as did the former group on the first core

end during each advance up to the top of the system.

By this means a cycle is established which is repeated

each time the system of coils traverses a distance equal

to the combined length of one magnetic and one non-

magnetic core section, and a perfectly uniform motion

is given to the car throughout its entire travel.

For a contrary direction of travel the current is intro-

duced into the coils embraced by group G^ (Fig. 4). and

these, acting upon the lower end of magnetic core section

/I/, impart an upward motion to the coils and-allow the car

to descend. By the action of a second pair of brushes

the group of coils G'^ is caused to move downward, and

upon reaching the bottom of the system is transferred

to the top in a manner similar to that described in ref-.

erence to the other direction of travel.

The direction of travel is therefore determined by the

introduction of current into either one of two groups of

coils, according to the will of the operator, and the travel

-is automatically maintained as long as current is sup-

plied. By means of two pairs of brushes properly lo-

cated in reference to each other and traveling together

around the commutator, only one pair being in use at a

time, the introduction of current into either group of

coils is easily accomplished.

FIG. 3. SMITH S ELECTRO-MAGNETIC ELEVATOR.

-

DIAGRAM SHOWING PRINCIPLE OF OPERATION.

As an electric or magnetic problem this is all there is

to it, and by this means it is possible to obtain an un-

limited range of action in either direction and with only

a very small percentage of loss in pull as compared with

the maximum efforts. Although, lor an equal amount
of copper, it is not possible to obtain in this form a

motor of as high efficiency as is shown by an electro-

dynamic motor, yet, owing to the directness of connec-
tion between motor and car and the comparatively small
loss for all sorts of friction, it is claimed that the re-

sulting efficiency, as determined by foot-pounds of work
done at the car, may be made considerably larger than
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when, starting with a motor of high efficiency, two-

thirds or more is lost in friction of bearings, worms,

screws or multiplying sheaves.

Considered as an elevator mechanism this type is

. said to have many advantages over any other form of

electric elevator apparatus, besides the question of effi-

ciency, just mentioned. No other form of electric ele-

vator, it is asserted, can be used in the modern high

building where great speed is required as well as great

height of travel, without occupying more floor space

than can be easily obtained or the use of so high a mul-

tiplication of gears between motor and car as to

cause not only a great loss in efficiency, but also

as to require such a high speed of the initial

parts as to seriously interfere with the successful

application of any form of brake.

The new type is peculiarly adapted to the sys-

tem of over counterbalancing—a system found

to be of considerable advantage in actual practice.

This is accomplished by making the weight of

the coils and their attachments equal to the

weight of the car and its fittings and also some

portion (say one-half) of the maximum load to be

lifted in the car. So arranged, the actual work

done in lifting a full load in the car is less than

one-half what it would be if the weight of the car

alone were partially balanced—all that is possible

in the ordinary forms of hydraulic elevators.

In descending with anything less than a half

load sufficient energy must be supplied to the

motor coils to move the actual difference in weight

between the two sides of the system, in order

to lift the coils and allow the car to descend by

gravity. As in actual practice the regular average

loads carried, both up and down, are somewhat

less than one-half the full rated capacity of the

machine, the perfect ease which this machine af-

fords for overweighting is a large element in its

favor.

In an elevator of this type friction between all

parts bi so slight that some means must be em-

ployed to hold the car stationary while loading

and unloading, and for this purpose a special

form of brake or grip is used, which is carried

by the car and acts upon the guides in which

the car runs. This brake is arranged to be

normally set by springs or weights and is released

by the use of current applied through a coil-and-

plunger magnet, arranged on the same general

principle as is the motor coil. The connections

to this brake coil are such that in case the cur-

rent, for any cause, ceases in the main circuit,

the brakes are automatically set and the car

cannot be operated till the current is restored.

Since operated with an overweight and little fric-

tion, the car if not held would ascend when empty

or lightly loaded without the use of current in

the motor coils, and, on the other hand, would

descend if heavily loaded, the releasing mechan-

ism of the brake is so arranged that with a load

in the car less than the overweight, the first

movement of the control lever in the "up" di-

rection by the operator causes the brake to

loosen, and the car ascends by virtue of the over-

weight before current is supplied to the motor,

and a continued movement of the control lever, by

introducing current in the motor, causes the car to

move at greater speed. Similarly, with a heavy

load in the car, by turning the control lever in

the "down" direction, the brake is immediately

released and the car descends by gravity. When
wishing to ascend with a heavy load or descend

with a light load in the car, the arrangement is

such that the brake is not released until a con-

tinued turning of the control lever has supplied

sufficient current to the motor coils to exert pull

enough to overcome the difference in weight be-

tween the load in the car and the overweight. When
this is accomplished the brake mechanism is auto-

matically released by still further movement of the

control lever, and the car moves up or down as desired,

until the operator wishes to stop, when the lever is returned

to the central position, cutting current out of the motor

coils and also causing the brake to set and hold the car

stationary till it is desired to move again. By this

means also all possible advantage of the overweighting

system is obtained.

While the car is at rest no current is used, either

in the motor coils or in the brake mechanism.

The same control lever which regulates Ihe current in

the motor coils and operates the brake also shifts the
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brushes, which, as previously explained, govern the di-

rection of travel by reversing the main current and

thereby the polarity of magnets which act upon a per-

manent magnet directly controlling the brushes.

The mechanical equipment is strikingly simple, there

being no gears, bearings, screws or drums; in fact, the

only parts aside from the motor coils are the small com-

mutator carried by the coils and the control box carried

in the car, and, by means of a single lever or wheel lo-

cated on this box, all the functions of operation are per-

formed. The cars may be fully equipped with the im.
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fore enumerated: Requiring no space for the pumps,
tanks, pipes and valves of the hydraulic elevator, nor
for motor, drum or screw of most electric elevators, it

will, if geared two to one andhaving the core suspended
from the overhead beams of the elevator, occupy no
space at all, except that required by the car itself, in

the basement and lower floors, where space is most val-

uable. On account of its peculiar construction the
size and shape of the magnetic motor is such as to oc-

cupy in the stories through which it does travel only
space about equal to the cylinder body of a vertical

cylinder hydraulic elevator, built for a corre-

sponding duty, operating under the usual pres-

sures employed to-day of from loo to 125 pounds
per square inch. This construction can also be
adapted to any height of building and any rate

of speed without materially increasing the amount
of floor space required. It also can be run at

high speed without noise or excessive wear on
any part, as at the highest speed ever used no
part will have to move at a velocity anywhere
near approaching the usual velocity of the motor
of the ordinary electric elevator. It is also

especially adapted to be operated in connection

with a current supply from a central station, with

lights on the same circuit, as, from the nature

of its construction, there can never be anything

approaching a short-circuit, for the resistance of

the motor circuit is practically the same a all

times. For this reason there is no sudden and
excessive rush of current when starting the ele-

vator. This is in striking contrast with some
forms of electric elevators now in use, in which,

owing both to the low resistance of the motor
circuit while at rest and the large amount of

inertia to be overcome in starting, it is sometimes

found that the enormous and sudden demands for

starting current cannot be taken care of by a

central station or single unit carrying other motors

or lights on the same circuit.

This apparatus is the invention of H. Russell

Smith, the engineer of the Winslow Bros. Eleva-

tor company of Chicago, and the investigations

and experiments required in its development have

been carried on under his direct supervision.

Proposed Celebration of Niagara
Transmission.

A banquet is to be given at Buffalo at an early

date by the Cataract Power & Conduit company
to celebrate the accomplishment of the scheme to

utilize Niagara Falls electric power for commer-
cial purposes. Among those who will be invited

and who, it is expected will attend, are President

Cleveland, President-elect McKinley, Vice-presi-

dent Stevenson, Vice-president-elect Hobart,

Governor Morton, Governor-elect Black, Mayor
Strong of New York, the governors of several

states, the mayors of the principal cities, Thomas
A, Edison and Nikola Tesla.

One thing that bothers the projectors of the en-

terprise is that the number of guests must be con-

fined to 250 at the most. It is proposed to give

the banquet at the Ellicott Club, in EUicott

Square, which has the largest banquet hall in

the city, and the seating capacity is limited to

the number named.

"It is impossible to speak of the arrangements

of the banquet," said President Urban. It is our

intention not to give out the name of an invited

guest who has not promised to come. We shall

be limited in the number of seats, and we desire

that every seat shall be occupied by a distin-

guished personage. We desire that the banquet

shall be historical."

Construction of Core and Coils, Fig. 5. Drawing Showing Manner ol

Establisbing Cycle of Magnetic Pull,

SMITH S ELECTRO-MAGNETIC ELEVATOR.

proved safety appliances used on the cars of all the

hydraulic elevators manufactured by this company;

thus, with the additional safety provided by the special

brake already described, this electric elevator is fully

guarded against accident.

By means of a simple device located in the car hatch-

way the car is automatically brought to a standstill at

the top and bottom limits of travel if not stopped by the

operator.

From the point of view of an architect or owner the

electro-magnetic elevator has several advantages not be-

A Nashville, Tenn., dispatch of December nth
states that C. M. McGhee of New York has per-

fected a deal by which he obtains control of

the electric railway system of Nashville. His
attorneys, C. M. McClung and L. D. Tyson of

Knoxville, and A. M. Shook, Nat Baxter, General W.
H. Jackson and T. W. Wrenne, local stockholders, gave
out the general terms of the deal, involving $1,000,000.

McGhee bought the stock and bond holdings of Inman,
Swan & Co. of New York outright, giving Jackson and
Shook, Baxter and Wrenne control of the properties.

They will reorganize the company. All litigation will

be settled, liabilities paid and the company reorganized.

The new officers have not been decided upon. The deal

had been pending for a week.

Cars are again running on the electric line between
Sioux Falls, S. D,, and East Sioux Falls.
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Chicago City Railway Company's New
Power House.

Work on the new power plant of the Chicago City

Railway company at Forty-ninth street and Oakley ave-

nue has been pushed with great vigor, although the in-

stallation is far from complete. One current-generating

unit is in operation, the current being controlled from a

temporary switchboard. When completed the plant will

be one of the largest in the country, costing about S650,-

000 and supplying some 12,000 horse power of electrical

energy The new station is on low ground just north of

the Oakley avenue station of the Grand Trunk railroad.

When work was begun on the building wagons v/ith ma-

terial could not reach the prospective site, and plank

roads had to be built before actual construction was

started. The first actual work was done July 27th, and by

the last of October the masons had finished their work.

The building is 276 by 210 feet, and to the eaves of the

roof the walls are 45 feet high; to the gables, 65 feet.

On a stone and concrete foundation 16 feet in the ground

is built a circular stack 200 feet high. At the base it is

24 feet square and above that it is 17 feet in diameter.

The opening is 14 feet in diameter clear to the top of the

stack.

The boilers occupy the north one-third of the building

and at present consist of four batteries of six boilers

each. When completed the same number will be placed

in the east end of the boiler room and another stack built,

the counterpart of the one now in use. The boilsrs are

JAMES F. CUMMINGS, INVENTOR OF ARMORITE INTERIOR
CONDUIT.

of the return-tube pattern. 20 feet long and 78 inches in

diameter, and each one is of 350 horse power capacity.

The boilers are fitted with smokeless furnaces, and the

coal and ashes are bandied by an electric elevating ma-

chine, one man feeding the entire plant and taking away

the ashes. There is in the building storage capacity for

1,000 tons of coal, and the daily consumption will be

something over five cars or 125 tons.

The engine and generator room occupies the entire

southern portion of the building. Six American Wheel-

ock high-pressure engines are connected with the

boiler room and furnish the power, although 12 will

be installed ultimately. Each weighs 130 tons and

has a stroke of 60 inches. The diameter of the cyl-

inder is 36 inches. Each pair of engines is connected

to a pair of 800 kilowatt Walker generators by means of

rope belting and a compound winder. Nearly one mile

of rope is used in each connection. Each generator

weighs 71 tons. The machines will be connected by

cables to what is said to be the largest switchboard in

the country. It is built along the south wall in the cen-

ter of the building, 15 feet above the floor, and is i2j4

by g5 feet. Each of the 112 feeder circuits and 12 gen-

erator circuits is controlled by double-pole switches on

marble bases and bolted to the slate.

The installation o£ the plant is under the direct super-

vision of Chief Engineer Hill and Electrician Riley of

the company.

Northwestern Electrical Association.
Following is a list of the papers to be read and dis-

cussed at the fifth annual convention of the North-

western Electrical association, to be held in Milwaukee,

commencing on January 20th:

"Incandescent Lamps," F. S. Terry, Chicago.
"Protective Devices for Transformers," H. C. Wirt,

Schenectady, N. Y.

"Gaseous Fuel as a Meansof Cheapening Electricity,"

J^elson W. Perry, New York:,
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"Transformers," O. M. Ash, Elkhart, Ind.

/'The Garfield Park Electrical Plant," Force Bain,

Chicago.
"Rontgen Ray Phenomena" (illustrated), Caryl D.

Haskins, Boston.
"Electrical Construction Affecting Insurance," George

S. McLaren, Milwaukee.
"Safety Devices for Electrical Circuits," Professor

W. M. Stine, Chicago.
"Electrical Supplies," W. W. Low, Chicago.

Armorite Interior Conduit.

There was a time, and not many years ago, when the

appearance in the electrical market of a new specialty

was not a rarity, but rather an everyday occurrence.

FIG. 7 ARMORITE INTERIOR CONDUIT.
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Nowadays, though, since there has been such marvel-

ously rapid progress in almost every branch, of electrical

manufacturing, and things electrical are so thoroughly

developed and finished along almost every line, the ap-

pearance of a really meritorious and valuable novelty

calls for praise for its producer.

It seems hardly more than a few months ago since James

F. Cummings of Detroit appeared in the electrical field

as the champion of a simple interior conduit which he

had aptly named "Armorite." For years Mr. Cum-
mings had been at work developing this specialty, care-

fully planning every detail and designing special ma-

chinery to aid in its production. Woodworkers of much
experience when requested to produce wood lining ac-

cording to Mr. Cummings' specifications had replied,

"It can't be done." But to-day it is an undisputed fact

that it has been done.

To fully appreciate the care and thought that has

been bestowed on the production of this remarkably

simple yet exceedingly useful and valuable specialty, a

word relative to its exploiter's extensive experience is

required.

James F. Cummings, whose portrait is herewith pre-

sented, is essentially an underground electric light man,

and his long experience has peculiarly fitted him for

his chosen pursuit as an electric conduit manufacturer.

He was born in London, Canada, in 1867, educated

ARMORITE INTERIOR CONDUIT,
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at Tammarack College, and located in Detroit in

1884. Entering the service of the Detroit Bell Tele-

phone company as night operator, he was soon promoted

to night chief and afterward to the position of manager
of the branch office then located on Woodward avenue.

Mr. Cummings remained with the telephone interests

about two and one-half years. After becoming thor-

oughly acquainted with the instruments and their opera-

tion, he designed several improvements on telephone

switchboards. He entered the Edison Machine Works
as an underground man during the installation of the

Detroit plant, was transferred from Detroit to Colum-

bus, O., as assistant foreman on the Edison under-

ground work, then went to Chicago and was eventually

made assistant superintendent of all the underground

work then being laid for the Chicago Edison company.

December 19, 1896

The Marr Construction company had the contract for

installing the electric machinery and fittings for the

Edison station, and Mr. Cummings was transferred

from the Edison company and given charge of the sta-

tion work, including the putting in of all the cables, un-

der the direction of W. S. Andrews of the Marr com-

pany. This was his first thorough experience in central

station work, and he remained in charge until the sta-

tion was running and turned over to the Chicago Edison

company. He went from Chicago to Rochester, N. Y.,

and there superintended the extension of a feeder line

for the Rochester Edison company, being still in the

employment of the Edison Machine Works, under orders

from Schenectady. The next move was to Phila-

delphia, where the construction work of the Phila-

delphia Edison company was well under way.

There he had charge of some repair work and

also the laying of underground electric tubing, and

was finally made assistant superintendent of all the elec-

trical work, both interior and underground, and for the

station. When this station was started he became its

superintendent and electrical engineer until the station

was finally turned over to the Philadelphia Edison com-
pany. Remaining in charge under the direction of Pro-

fessor Marks until everything was running perfectly

satisfactorily to the new organization, he was then trans-

ferred by the Edison Machine Works to Toronto, Can-

FIG. I. ARMORITE INTERIOR CONDUIT.—SECTION OF
TUBING, AND WOOD LINING REMOVED.

ada, to become electrical engineer and superintendent

of construction for the Toronto Edison work, on what

was the first Edison underground plant in Canada.

After the station was completed and running, Mr. Cum-
mings was transferred to the engineering department of

the Edison General Electric company, with headquar-

ters at New York.

Milwaukee was the next point visited, and there he

laid the -first Edison tubes, and had charge of all the un-

derground work for the lighting company, and, after the

consolidation, laid all the feeders for the Milwaukee Street

Railway company. Daring the course of construction of

the Milwaukee plant, the Edison Cincinnati work was
also started under his supervision; later he was relieved

of his responsibility at Cincinnati in order to give him
the time to complete sujmarine work at Milwaukee,

which now required all his attention. This was his last

work for the Edison company, closing a connection of

five and a half years. During this period he spent

two winters in the testing room of the Edison Machine
Works at Schenectady, devoting special attention to the

underground department, and developing many details

that were necessary to complete the system.

About this time he awakened to a full realization of

the possibilities in underground work, both for electric

railways and the general transm.ssion of electrical

energy, especially in the line of high-tension currents.

and he began to devote particular attention to this

branch of the business. He designed a complete elec-

tric railway conduit system, including a system of dis-

tribution that comprehended many of the details now em-
ployed in some of the present systems of underground
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construction. Mr. Cummings also devised a con:iplete

underground system for the transmission of current

with bare copper conductors, and he claims to be the

first in this country to demonstrate that high-potential

currents could be taken care of underground on bare

conductors.

The CuTlrtftittg!^& Engleman Conduit company oE De-

troit was organized by Mr Cummings for the development

of these systems, and later was reorganized, taking the

name of the Cummings Conduit company, under which it

is now known. This company has laid a large amount

of the Cummings tube throughout the United States,

and has proven conclusively that the system is practical

and a success beyond any question, as the company

states that some of this conduit has been laid over four

years, carrying high-tension currents on bare copper,

with the best results.

Mr. Cummings also saw a large field for a strictly

lube, usually furnished in lengths of lo feet, and lined

with a basswood tube. A close inspection of Fig. i

shows a section of armorite tubing and the wood lining

removed. It indicates plainly the method of "dove-

tailing" the wood lining. The wooden lining is formed

in halves, each being tongued or grooved as indicated, so

that when placed together the tongues and grooves will

fit perfecily and the two halves when together form a

perfect and tight wooden pipe.

To produce a machine that would turn out with great

rapidity this simple yet ingenious wood lining was the

problem that occupied Mr. Cummings' attention for

years. It may be said that the success of Armorite is

largely due to Mr. Cummings' ingenuity as displayed in

this particular machine. When a thoroughly experi-

enced woodworker was first approached on the problem

of turning out the lining in this form, Mr. Cummings
received the answer, "It can't be done; you are wasting

departments. Fig. 4. In this room a gang of men is

busily engaged inserting the wooden lining into its iron

armor. The wood is cut very carefnlly of a size so as

to require a certain amount of pressure for insertion, and
great care is exercised to see that every length of conduit

has a lining that is perfectly fitted and absolutely tight.

In this picture and to the right may be seen two men
forcing in the lining. This operation is preferably car-

ried on by hand, as the work may in that way be done
very rapidly and with the surety that each lining is the

perfect fit required. To the left in this cut is shown a

man trimming the protruding wooden ends. At one end

of the finishing-room is the bending machine, Fig. 5,

shown in operation bending a i V inch Armorite el-

bow ""cold."

The question that has oftenest been asked relative to

Armorite is, "What is the effect on the wood lining of

the bending of the conduit cold?" Reference to the ac-

Fig. 4. Finishing Conduit and
Fig. 3. (.during Vats.

first-class interior conduit system, and spent consider-

able time in designing a tubing and the machinery for

its successful manufacture. Here was the birth of the

"Armorite," soon followed by the organization of the

Armorite Interior Conduit company of Detroit. During

these days of development a large number of patents

were taken out, some of which are owned by the Cum-

mings Conduit company, and some by the Armorite In-

terior Conduit company. In fact every effort has been

made and'precaution taken fully to protect, both in this

country and abroad, Mr. Cummings' inventions.

The Armorite Interior Conduit company was organized

April 3, 1S96, and has the fnllowing-named officers: James

F. Cummings, president and general manager. James

Grant, vice-president; John Thomas, secretary and

treasurer; William A. Cummings. superintendent. The

Cummings Conduit company has James F. Cummings as

president, W. C. Yawkey, vice-president, and T. J.

Austin, secretary and treasurer.

The manufacture of armorite is a most interesting

process. The conduit consists essentially of an iron

Making Bends. Fig. 2. Machine Cuti

ARMORITE INTERIOR CONDUIT.

your time trying to produce a wooden tube in this par-

ticular shape."

But this decidedly discouraging answer had no very

serious effect on Mr. Cummings' confidence in his ability

to produce the tubing as he had planned, and he set to

work to produce a machine for this purpose. In Fig, 2

is presented a view of the perfected wood-lining-forming

machine, which is a result of those labors. This appa-

ratus is shown with a length of basswood passing rap-

idly through it. It would, however, be a violation of

trade secrets to go into the details of the construction of

this very important machine in the production of Ar-

morite. Suffice to say that the wooden product received

from it is remarkably perfect in form, and the work of

the machine is rapid.

The half strips of wooden tubing, as they pass from

the machine, are bundled together and then transported

to the oil soaking room, Fig, 3, where they are placed in

boiling oil until thoroughly saturated.

From these curing vats the strips of wooden lining are

passed to what may be termed the finishing and bending

ng =h" Condnil.

companying cuts will show, doubtless to the aston.

ishment of many, that armorite can be bent cold with

the most remarkably satisfactory results as far as is con-

cerned the integrity of the wooden lining- A glimpse

at the representation in the upper right-hand corner

of the accompanying cut, on page 000, which was made
from conduit bent and sawed apart to reveal the condi-

tion of the tube after bending, shows the wooden lining

in a practically perfect condition. It is unquestionably

hard to realize that such is the case, as one can but nat-

urally suppose that a considerable distortion or even

splitting or rending of the wooden lining takes plac-.^; but

those interested in the behavior of this conduit under
such conditions should bend a piece of armorite. saw it

apart, and see for themselves. It should, however, be

remembered that when a saw is used, by its "spring"

the wood is kept directly in place against the

walls of the iron armor; the sawing to a certain extent

releases the wood, and a slight ' 'give" in the wooden lining

will be delected.

\Con(inued lo page joj ]
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advantages are secured. It is difficult to predict the

future of this new form of apparatus, commercially con-

sidered, but it possesses many novel features that will

be examined with interest by electrical men.
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The Western Electrician's first special electric light

convention number (dated May 9th) contained 7,576squ&re inches

of advertising. For the same week the "Electrical World" con-

tained 7,326. the "Electrical Engineer" 3,687 and the "Electrical

Review" 3.375 square inches of advertising.

The Western Electrician's advertising, therefore, ex-

ceededthat of the "Electrical World" by 250 inches, that of the

"Engineer" by 3,889 inches and that of the "Review" by

4,201 inches. It exceeded the combined advertising of the

"Review" and "Engineer" by 5 I 4 inches.

It appears that Lord Tweedledee and Sir Tweedle-

dum and the Right Hon. Somebodyelse, who ha\'e con-

descended to patronize the movement originally in-

tended to establish an international submarine telegraph

memorial, have determined that it be limited to a per-

sonal tribute to the memory of the late Sir John Pender,

and the gentlemen comprising the executive committee

who are so unfortunate as not to possess titles have

joined in a "hearty vote of thanks" to one noble lord for

presiding ?.nd to an honorable baronet "for the assist-

ance he had given the committee in arriving at the de-

cision to which they had come." It was deemed advis-

able to postpone the movement for an international

memorial until 190J.

Tim: very interesting electrical problem worked out

by Mr. Smith justifies the space given in this issue to

his new electro-magnetic elevator, in which the pull on

the car is exerted by means of a reversed solenoid, the

coils being movable and the core stationary. As a motor

this arrangement is not. of course, to be compared in

efficiency to the ordinary rotary types, but it is claimed

that it 14 peculiarly well adapted to elevator work and

that the greatly increased mechanical efficiency puts

the whole equipment on a plane with the existing types

of electric elevators in economy, while several additional

The announcement of the secretary of the North-

western Electrical association of the programme for the

January meeting indicates that many interesting contri-

butions have been promised for that gathering. The
gentlemen who have consented to prepare papers are

known to the members as men of experience in their

several departments. The subjects are well chosen and

in every case are timely and interesting topics. In

several cases the writers have given special study to the

subject to be discussed, and it is not too much to expect

that some very valuable papers will be presented. Mr.

Perry, for instance, has made an exhaustive examination

of the question which is involved in the subject of his

paper, and Professor Stine has been a careful and con-

scientious student and experimenter with safety devices.

There should be much valuable information in the pa-

pers by the practical men whose names appear in the

list of contributors if their experience furnish the ma-

terial for these efforts. The time for the meeting is well

chosen, and it is to be noped that the central station men
of the Northwest will show their appreciation of the ef-

forts of their representatives by their attendance.

There seems to be no doubi that the New York, New
Haven & Hartford Railroad company will extend its

electric suburban service at once and that the third-rail

system will be adopted. President Clark's statement is

in direct confirmation of the position of this journal

when on October 24th it predicted this action. At that

time we called attention to the successful handling of the

suburban service upon the experimental branch that

was operated last summer and added:

Prominent engineers who have been carefully follow-

ing this investigation are surprised at the results ob-

tained by the company, but abundant proof has been
furnished of the authenticity and reliability of the data.

The point that has been settled is that the third-rail

system is valuable and economical.

President Clark in his interview on December 7th

said:

On the Souih Shore branch of the Old Colony system
the current has been successfully and economically con-
veyed in a third rail, insulated upon wooden blocks in

the center of each track. The results have surprised ex-

perts, and it is now probable that a third rail will be
laid at various points upon the company's property dur-
ing the year to come. Short branches to the centers of

business and population may then be constructed from
the company's lines.

It is also reported that the company is contemplating

lighting its tracks by electricity and furnishing current

for commercial lighting throughout the state. The

story is interesting, but lacks confirraation, and it is

hardly possible that such a conservative company would

go into such an extensive deal at this time.

Now that the question of establishing an overhead

trolley line in Indiana avenue, Chicago, has been de-

cided, a somewhat similar controversy over a proposed

electric railway in Rush street claims the attention of

the City Council and the public. There are several points

of difference In the questions submitted for considera-

tion, it is true, but the main feature is the same. Rush

street is one of the old and aristocratic settlements of

Chicago, and contains many handsome and cosily resi-

dences. It is used as a carriage drive by those who de-

sire to cross from the South Side and visit Lincoln Park,

and by North Side residents intent upon a drive through

Michigan avenue. Rush street bridge is a very busy

point, and as it is the bridge nearest the mouth of the

Chicago river, it is turned oftener to admit the pas-

sage of boats than any other bridge structure over the

river. It is upon these points that the principal argu-

ments against the introduction of the trolley upon Rush

street will rest. It is contended that a street car line on

this thoroughfare is not really necessary, and that the

congestion of traffic at the bridge that would inevitably

follow the establishment of a trolley system would be of

such a character as to make the use of the bridge for the

purpose to which it has heretofore been devoted imprac-

ticable under the new conditions. The usual questions

of "frontage consents." etc.. have been raised and will

be urged against the measure, but the people of Rush

street recognize the fact that Ihey must appeal to public

sentiment if they hope to defeat the ordinance. With

the experience of the South Side company in the In-

diana avenue controversy as an example, it is not to be

expected that the North {'hicago Street Railroad com-

pany will yield the advantage it claims to possess, With

a majority petition it seeks a valuable franchise, and all

the precedents of the council seem to favor the proposi-

tion. There can be no doubt that such a line would be

well patronized, especially during the summer months,

as it would land passengers at the steamboat docks,

which would be a great convenience. But the question

which the Rush street property-owners raise is whether

the bsst interests of the entire city do not demand that

at least one bridge shall be left unoccupied by street

car lines, so that it may be used as a connecting link

between the North and South boulevard systems. The
same principle was involved when an attempt was made
to put a street car line in Jackson street, and it was
solved by placing that thoroughfare under the direction

of park commissioners. Many people who are ac-

quainted with the conditions that exist to-day claim that

it will be necessary at an early day to build a viaduct

connecting Michigan avenue with some point on the

North Side, thus affording relief to the congested condi-

tion of traffic at the bridges, and at the same time pro-

viding a pleasant thoroughfare between these divisions

of the city.

The raising of the tracks of the lines of railroads en-

tering, Chicago, for the purposeof avoiding grade cross-

ings, and the building of elevated railways in the streets

of the city have created a new condition which may
make it necessary to secure an official or judicial inter-

pretation of the laws requiring that all railroad crossings

be made safe. Railroad corporations recognize the ob-

ligation of providing artificial illumination at grade
crossings so that they will be safe at night, and now it

is contended that a similar responsibility rests upon
them to make the passageways under elevated structures

equally safe. It has been represented that railroad

companies discharge their duty when they elevate their

tracks, but this position is not accepted by the public at

large. The necessity for a thorough illumination of the

streets at the intersections of the elevated roads is ap-
parent. There should be abundant light. These cor-

ners are not !ike other corners where there is no over-

shadowing structure creating a greater or less degree of

shade. Less light is needed at an open corner than at

a corner covered by the elevated structure. At these
intersections there should be sufficient light to afford a
shield of protection for every passer-by. There should
be no darkened spot behind a column of the structure

lo afford a lurking place for crime. The fact that the
new condition is created by the presence of an elevated
structure gives force to the contention that the railroad

companies should bear the expense of the illumination.

In Chicago electric lights have been placed directly un-
der the structure of the Union loop, and thus one of the
grave objections to the presence of this encumbrance in

the roadway is overcome.

Once more the question of liability for damages
caused by lightning is raised by a case pending in the
Supreme Court at White Plains, N. Y., where the ad-
ministrators of the estate of Louis K. Brown have com-
menced an action against the New York Telephone com-
pany. The question at issue is whether this corpora-
tion using wires is liable for damage to persons and
property caused by lightning which may seek these con-
ductors and thereby be conveyed to the points where
the" injury takes place. Louis K. Brown lived at White
Plains. Last July he went to Pleasantville to spend his

vacation. He, with others, sought shelter from a storm
in the store of Alfred Cox. Brown was seated directly

in front of a telephone attached to the wall. A bolt of
lightning entered the building by the telephone wires
and jumped from the instrument, striking Brown and
killing him instantly. The other occupants of the room
were stunned. Brown's father has begun an action for

$20,000 damages, alleging that the telephone company was
negligent in having provided no safeguards such as are

in common use. This question in another form has been
raised before, but the principle has never been applied
to a telephone company, it is believed. It has been
generally contended that such an occurrence as that al-

ready described was an act of God and not to be charged
to negligence on the part of the owner of the wire over
which the lightning ho'.i passed. It is ceriainly desir-

able 10 provide every possible means of protection

against vagrant currents coming over telephone wires,

ai t'.ie dinger to users of telephones is recognized, but
whether failure to afford protection against lightning in

such a case as that described would be construed as cul-

pable negligence is yet to be determined.
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Armorite Interior Conduit.
[Co/i/i/ii/fd froni pag^e J'O/.]

Part of the machine shop at the Armorite factory,

with pipe-threading and pipe-bending machines in op-

eration, is shown in Fig. 6.

The assembling room of the factory, used also for the

storage of the wooden lining, is shown in Fig. 7. The

stock rooms for the heavy pipe are not shown; they are

on the ground floor, and in them is carried a large stock

of the outside or armor tubing.

An outside glimpse of the factory is shown in Fig. S,

in order that the reader may have a clear idea of the ex-

Boiler Efficiency, Capacity and Smoke-
lessness with Low-grade Fuels/

By William H. Bryan.

The modern steam boiler is a creditable piece of engi-

neering. Its uses are almost without limit, the most im-
portant being the heating of buildings, the generation of

steam for steam engines, cooking, boiling and making
distilled water for ice manufacture, etc.

The pressures carried regularly vary almost as much,
being from o to 10 pounds per square inch for healing.

from 70 to 100 for ordinary service, 125 to 150 for com-
pound or compound condensing engines, and from 175 to

200 on steamboats and locomotives and where high-duty

ARMORITE INTERIOR CONDUIT. BENDING l' CONDUIT COLD.

tent of this Detroit industry. It may be mentioned, in-

cidentally, also, that Mr. Cummings is now at work on a

new interior system. He will start, too, another fac-

tory in the East about the first of the year. A Cana-

dian factory will also be started very soon, and prepara-

tions are being made to begin manufacturing in Great

Britain, patents having been taken out for all the sys-

tems in the principal countries in the world.

The agencies of the Armorite Interior Conduit com-

pany are the Electric Appliance company, Chicago;

Thomas & Hunter. Richmond. Va ; Vallee Bros. & Co.,

Philadelphia, Pa.; Wm. E. Parker. Buffalo. N. Y., and

Bibber, White & Qo , Boston. Mass.

It is interesting, too, to note the list of buildings fitted

with Armorite, viz. : New High School building com-

pleted Majestic building, completed Union Trust build-

ing, Detroit, Mich.; University of Virgini?. Charlottes-

ville. Va. ; Wisconsin School for Blind, Janesville, Wis.;

University of Madison, Madison, Wis.; Asylum for In-

sane, Peoria, 111.; new Stewart building. Chicago, 111.;

new Silversmith building, Chicago, 111., and a large of-

fice building in Los Angeles, Cal. Also buildings and

flats at Buffalo. Pittsburg, Cleveland, Cincinnati, Utica.

N. Y., Hartford, Conn., Philadelphia and New York

city. Armorite is also used in some of the large Rocke-

feller iron boats. It is also used for pole connections

for conductors carrying high potential arc currents for

the Peoples' Electric Light company and Englewood

Electric Light company of Chicago.

Taking all in all. it may be said that few specialties

during the last few years have progressed so rapidly and

are now possessed of better prospects than Cummings'

Armorite, and the designer of this tubing is entitled to

the greatest credit for the persistent and energetic man-

ner in which he has successfully undertaken and pros-

ecuted under the most trying difficulties an enterprise

that would have daunted a man less sturdy and de-

termined.

triple or quadruple expansion condensing engines are

employed.
The performance of a boiler may be measured in

many different ways;
.-/. By the capacity developed ordinarily and as a

maximum.
B. By its fuel economy, under all the varying con-

ditions of service.

C. By the dryness of the steam which it generates.

In such trials all conditions must be kept as nearly con-
stant as possible.

B. To determine the effect of different fuels, not only
on the cost of doing the work, but also on the capacity,
durability and smokelessness of the plant and on the la-
bor required to handle it.

C. To determine the relative efficiencies of different
types of boilers, particularly of new and untried designs.
D. To secure the same information regarding differ-

ent furnaces, stokers or grates, ail as applied to the same
boiler; it being necessary to determine not only the dif-
ference of economy of the fuel, but also the effect of the
changed conditions on the capacity, labor, smokeless-
ness and durability of the plant.
E. To determine the effect of different conditions of

operation, such as greater or less draft; mechanical
draft, either forced or induced: different methods of fir-

ing; different conditioas of the boiler as to cleanliness;
different rates of evaporation, to determine the point at
which the fuel economy is a maximum, and the extent
to which the boiler can safely be crowded in emer-
gencies.

The most common necessity for boiler trials arises
from boiler contracts which include specific guarantees
of performance. When boiler or furnace manufacturers
make large claims for economy, it is natural that the
purchaser should embody those claims in the contract,
and require a demonstration of them before accepting
and paying for the plant.

Scientific and accurate determination of boiler per-
formance has of late years received an impetus from the
growing practice of paying for boilers on the basis of
their economic performance. Every additional pound of
water evaporated per pound of fuel burned means a
noteworthy saving in annual operating expenses, which
saving can be reduced to dollars and capitalized, thus
furnishing a measure of the increased investment which
the purchaser can afford to make in the first cost of a
boiler of more economical type. When this plan is fol-

lowed, bids for boilers are asked for on some assumed
basis of efficiency, frequently 65 per cent to 70 per
cent. After the boilers are ready for service, they are
to be tested thoroughly by disinterested experts, and the
contractor is paid a bonus on each boiler for every one
per cent, which is realized over and above the stipulated
basis. In case the results fail to reach the basis, then
the contractor suffers a deduction for each one per cent,

,

the amount being either the same as for the bonus or
greater.

When bidders make up their proposals in a case of this

kind, they are supposed to know exacily what efficiency

their boilers will develop under the conditions set forth

in the specifications, or. if they do not know, they must
ascertain. Having completed their estimate of the cost

of the boiler, and decided upon a figure which they must
realize for the installation, they either add to or deduct
from that figure a sum depending upon the efficiency

which can be secured. Suppose, for instance, a builder

Lamp Filaments Valuable.
United States Consul Morris, at Ghent, Belgium, has

forwarded the following statement to the State Depart-
ment: "The most expensive product of the world is

charcoal thread, which is employed for incandescent
lamps. It is for the roost part manufactured at Paris

and comes from the hands of an artist, who desires his

name to remain unknown in order to better protect the

secret of manufacture. It is by the gramme (15/2
grains) that this product is sold at wholesale In reduc-
ing its price to the basis of pounds, it is found that the

filament for lamps of 20 candles is worth 58,000 per
pound and that for lamps of 30 candles is worth 512,000
per pound. The former have a diameter of o 020 of

a millimeter (one millimeter equals 0.0394 inch) and the

latter of 0.0045 of ^ millimeter."

FIG. 6. ARMORITE INTERIOR CONDUIT.—CORNER IN M.\CH[NE SHOP.

D. By the smokelessness of its performance^—a con-
dition which is of decided importance in large cities, and
which depends as much on the particular setting or

furnace employed as upon the boiler itself, if not more-
Evaporative trials are made to determine all the above

fea.ures. They are also made to secure information on
any of the following questions:

A. The value of the different fuels, to ascertain what
grade of fuel will evaporate the most water for a dollar.

I. Abstract of paper read before the Engineers' Club of St.
Louis, October 21. 1896.

desires to realize 53.000 per boiler on a proposed installa-

tion, on which the efficiency demanded is 70 per cent.

and a bonus of S250 is to be paid for each one per cent.

above that point and the same amount deducted if the

basis is not reached. If the bidder is certain he can
reach 75 per cent, he would be sure of a bonus of 51,250
on each boiler, and could safely reduce his bid by that

amount, offering the boilers for $1,750 each.

The recent bidding for the new boilers of the Baden
pumping station of this city is a prominent example of

this method of procedure, the bids being about one-third
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lower than the same boilers could usually be purchased
for in open market, the contractors nevertheless expect-

ing in the end to realize the full selling price or more.
This method makes it to the contractor's interest to build

a plant which represents the very highest improvements
in economic performance, and should insure to the pur-

chaser a plant which can be operated for the minimum
expenditure for fuel.

The following table is an abstract of the results of a

number of boiler trials made by the writer on the con-
ditions and fuels common in this vicinity, nearly all of

them being made on ordinary Illinois iuels. They rep-

resent the widest extremes of practice, including, many
badly designed and overworked boilers.

Efficiency—Per Cent.

Kind of Boilers.
Num-
ber of
Trials.

Maxi-
mum. Minimum. Aver-

age.

3

3
I

U
34
13

46.10
52.30

60". i?

76-3S
/O.II
yi.32

34-60
49.00

One trial only
44.76
41.94
49-37
49-30

41.60

mi
61.31
67.52

improved setting
Tubular boilers

improved setting

improved setting

Smoke Emitted—Per Cent.

Common furnaces
Improved " 40

75-42
1

11.09
1 46.52

43.40 1
-ag

1 9-45

The figures are quite interesting, indicating, among
other things, that the best improved furna-es increase

the efficiency over 25 per cent, above the best common
setting under a tubular boiler, and about 15 percent,
under a water-tubular boiler. The average daily results

of the plants, taken just as we find thtm, show that the

improved furnace improves the efficiency of the tubular
boiler about 15 per cent, and that of the water-tubular
about 10 per cent. The best water-tubular boiler does
over 15 per cent, better than the best tubular with
ordinary setting, the increase, however, under average
conditions being about 20 per cent. It is interesting to.

note that the minimum efficiency secured, both with
tubular and water-tube boilers, is lower with alleged

improved settings than without them.
Scarcely less' interesting are the results obtained re-

garding the prevention of smoke. The data from com-
mon furnaces represent them just as they were being
operated in regular service. Those from the improved
settings represent good, bad and indifferent devices.

They show that the maximum smoke with improved de-
vices is but little over hnlf that from the common fur-

nace, while the minimum is reduced to an imperceptible
figure. As an average these figures indicate that im-
proved furnaces have reduced the smoke fully 80 per
cent. If we were to eliminate from this list all the

notably poor devices the average of the rest would show
a reduction of from 90 to 95 per cent. Of 40 trials 'of

improved, or so-called "smokeless" furnaces, during
which careful records were kept of the smoke—

3 average less than half of i par cent.

6 " between //^ and i

II " '
I ' 5

7
" "5 10

7
" " 10 " 30

6 " above 20

Hence it appears that smoke averaging less than one
per cent, is not only possible, but is being secured regu-

larly in everyday service in quite a number of large

steam plants in this vicinity.

In the accompanying table will be found a summary of

fuel analyses and calorific determinations made in con-
nection withsomeof the writer's boiler trials. They in-

dicate clearly the class of fuel which is commonly met
with in this part of the country, and fairly represent the

range covered. The high percentages of volatile matter
and of ash and sulphur are particularly noticeable. In

spite of these drawbacks in the fuel, recent trials of

boiler efficiency show that with properly designed boil-

ers and furnaces, intelligently handled, it is possible to

reach practically as high results relatively with these

coals as with the higher grades common throughout the

eastern states.

In designing a boiler plant to give the best results

under all conditions of service, with low-grade fuels, the

following desirable features should be kept in mind:
,/. Ample draft; one inch of water or even more.

Good results cannot be secured with drafts less than
one-half inch. Good draft and thick beds of fuel permit
the high firebox temperatures which we have found ab-

solutely necessary.

v6'. 1 arge ratio of heating to grate surface, so that

while burning coal at a high rate per square foot of

grate per hoar there is sufficient heating surface to re-

duce the temperature of the flue gases to 450° F. or

less.

C. The combustion chamber should, if possible, be
separate from the heating surfaces, so as to avoid their

cooling effect. It should be quite deep—30 inches or

mofe.
To secure the very highest results, the gases, after

leaving the boiler-heating surfaces at not exceeding 500*^,

should be passed through feed-water economizers and
thence through air heaters. The feed water, leaving

the ordinary exhaust heater at a little above 200° K.,

may be raised to over 300'^ in the economizer, and the

heated gases reduced to 250° or less. This reduction in

temperature, of course, destroys the usefulness of these

gases as draft producers, unless the chimney is very

tall. The draft, however, can be better produced by
exhaust fans, which draw the air through and out of the

furnace and economizer, and discharge the gases at such

a height above the roof that they will not be objection-

able, thus doing away entirely with the necessity for

high chimneys. Still better economy may be secured
by placing air heaters in the smoke flue, beyond the fan,

or between it and the economizer. Through these the
air, entering the ash pit for purposes of combustion, may
be drawn, so that the heated gases are finally discharged
at a temperature but little above that of the atmosphere.
The speed of the fan may be controlled by an automatic
regulator, which increases the speed of the fan engine
as the steam pressure drops, and reduces it as the pres-
sure increases, thus performing all the functions of an
automatic damper regulator. This plan is not experi-
mental or untried, but has already been adopted in nu-
merous-large plants.

Westinghouse News.
An entire reorganization of the Westinghouse Electric

& Manufacturing company has commenced, according
to the /j-o// .-igrc. The company is being divided into
departments, and the work is being put under a modern
system. The first action in carrying out the plan of re-
organization was taken at the meeting of the board of
directors of the concern held on November 9th. The
offices of general manager and assistant general man-
ager were abolished- Lemuel Banister, who has held
the former position for years, was made first vice-presi-
dent. He will have entire control of the commercial
department of the business. He will be located perma-

SUMMARY OF ANALYSES AND CALORIFIC DETERMINATIONS OF WESTERN FUELS.
Principally Southern Illinois Bituminous.

Kind of Coal,

BigMuddy

Murphysboro.

.

Hurricane.

,

Mount Oliv

Bryden Royal .

Heintz Bluff ..

Superior

Gillespie

Southern Illinois

Belleville

Rentschler
St. Clair
Wilderman
Miscellaneous.

Cherokee. I. T

Hocking Valley.
Pocahontas
Kansas & Iowa .

Cokes.
Connellsville

Gas House

Run of Mine .

Slack and-Nut.
Lump

B. T. U.
per

pound.

Lump .

.

Nut...'.

Lump
Run of Mine.

.

Lump .

Nut.."!

Lump.

Mixed Lump and Slack.
Run of Mine '

Nut

Lump and Slack

.

Slack ..'..

Run of Mine
Lump
Mixed Slack,.

i2,igo
12,126

11.766
1I1511

11.455
11,481

11.352
11,281

11,278
11,100

11,085

11,024

10,980

10,965

10,930
11,233
11,130

10,836
10,771

10,669
11,217

10,512

10,578
11,481

11.350
11.000

10,836

10.707
10,512

10.320

11,674
11,666
11,610

11,041

io.6b6

10.707

11.153
ir.ooo

10.707

10,332
9,721
10,232

10,679
9.848

11,126

11,029
10.S15

9 848

9.440
9-336

9.976
9,722

10,505
lo.goo

11,230

11,047
11,021

10,320
10,961

10.57S

10,300

12.6C2

11.997.
",675
11.353
10.671

10,662

10.513

11,757
13,029

10,900

12,850
12,850

12,300

Theo.
Evap.
Cap'y.

Proximate Analyses.

12.62
12-53

11.86
11.88

11-75
11.63
11.67
11 49
11.47
11.41

11.37
11.35
11.31

11.63
11.52

11,22
II. og
10. 88
10.68
12.09
12.08

12.02

11.43
11.07
11-09
11-55
11-39
11.08

10.59
10.06

10.59
11.05
10. ig

11.52
11.43
11.20
10.19

9-77
9.66
10,33
10.07
11.29
H.28
11 63

11.44
II. 41

10.69

11-35
10 95
10.66

13."
12 40
12.07
11.74
11.03

13-49
11.27

13.30
13-30
12.73

10.84
12.04
11.36

9-27

ii!26

8.58
11 .70

10.35

i2.2g
10.66
9.66
10.78
10.48

28.83

31-63

32.95
33-15

30-87

29-37
28.35
30-45

10.52

9.78

10.52

9.46
7-95
"9.88

9.78
6.73
7.46
7.06
9.26
6.62
9.70
15.54

9.92
9.80
8. 84
8.60
7.41

8.42
9.87
10.09
10.65

2.12
3.62

4.36
4.07
3. Si

4.28
7-72

30,26
32.74
31.96
33.32
31.64

31.80
32.73

55.58 1.39

42.37
41.63
41. oS

45.91
45.83

41.55
40.85
47.29

38.50

41.55
39.03

39-77
44.75

30.96

31.09
31.27
30.50
26.62

32.71

32.55
30.90
29.29
31.36
32.88

29-74
29.54
28.1:2

29.86
29.50
30.81

28.15
25.30

31-40
32 10

29-51
28. 35
27-67
27.51
26.57
28 63
17. 28
26.28

.36
27

41.22

40.35
39.20
39.20
44.61
48.56
43.55
48.20
43.68
40.60
39.86
44.02
41.76
42.92
48-45
50-30

43-78

45.65

41.16

45-53
41.96
40.66

50.40
49.38
4S.09

47.53
42.12
42.42
42.17

55-72
75-02
45-49

87.80
88.32
82.74

5.08

3 28

4.28

3.62

4.'66

4.26
4.16

4 25

4.32

4.21

3.47

5-50
2,40
1.85

1.73
4.66

4.42
6.12

4.96
3.90
2.50
2.66
1.58
1-36

4.40
4.76

4-50
4-20
4-00
4-68

5-94
5-30
5-62
.60

.90

5.48

.72
I

.80
1.08

' 02

10 80

10 08
10 10

10 23

ir 88

8 56

9.90

15 18

11 52
8 29

14. 29
TO
12 40
10 10

14 48

13 70
9.27

n.74

13 10

13.28
16.08
IS.02

17.14
10.30
11.78
13.84

13-35
15-30
12.60
15,80
16.28
16.50
11.27
10.23

13-87

16.64
12.47
15.40
17.63

15-08
20.20
20. g6
21.36

7-33
5-6o
17.92

10.78
10.23

14.60

From the above it is evident that while the best mod-
eru'water-tubular plant, with improved setting, shows
an efficiency 60 per cent, greater than the average efii-

ciency of the common tubular boiler and setting, found
in this vicinity almost exclusively until a few years ago,
there is still room for considerable saving. Whether all

these refinements will pay in any given case can be de-
termined only by consideration of all the conditions. With
fuel as cheap as it is in St, Louis, there is, of course, a
limit to the amount of money we should spend in im-
proving a plant with a view of economizing fuel bills.

As a general rule, however, it may be safely stated that

in this year of our Lord 1896 the building of tall chim-
neys to secure draft simply advertises the owner's lack
of familiarity with modern improvements, or his want
of confidence in results easily demonstrated. To this

rule there are, of course, exceptions, as, for instance,

where the plant is small, fuel comparatively inexpen-
sive and money not available, or where other considera-
tions require that the gases be discharged at consider-
able elevation.

The Bridgeport, Conn., Traction company reports
gross earnings for November of 923.841, a decrease of

$586 as compared with the same month of last year, and
net ftro,55H, an increase of $463. For the 11 months
ended November joth the gross earnings were $296,606,
an increase of $17,765 as compared with the corre-
sponding period of last year, and net $136,298, an in-

crease of ftl,I20,

nently in New York city, where his department will be
managed. R. H. Warren, who was assistant under
Lemuel Banister, was made second vice-president. He
will have entire charge of the manufacturing depart-
ment, and will directly manage the large plant at East
Pittsburg. P. F, Kobbe, who has been treasurer, was
made third vice-president. The office of treasurer was
abolished, and Mr, Kobbe will hereafter control the
financial department of the concern in New York city.
The membership of the executive committee was in-
creased from three to four, in order to make room for
Geo. W. Hebard, who was formerly vice-president. Mr,
Hebard was empowered to act as vice-president in case
of the absence or inability to act of any of the three vice-
presidents. This reorganization was necessitated by
the constant growth of the business, The old plan of
conducting affairs was considered somewhat antiquated,
and it was recognized that a more modern system was
needed. The reorganization of forces will probably be
carried on in the shifting of position to suit the new de-
partments. Experiments on the new Westinghouse-
Baldwin locomotive are to be resumed, and it is ex-
pected a trial trip will soon be made. The experiments
on the engine were discontinued some time ago, chiefly
owing to the depression in business. It is stated that
there has been no boom in the business of tiie West-
inghouse Electric & Manufacturing company, but the
concern has shared in the improved feeling throughout
the business world and anticipate having a very busy
year in 1897.
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Long-burning Arc Lamps.
The discovery that the two carbons of an arc lamp

when burned in a closed receiver and in an inert gas

were consumed more slowly than similar carbons carry-

ing the arc in the open air. combined with the fact that

they might be operated with nearly double the voltage>of

o-rdinary arcs, with corresponding decrease in the cur-

rent, has given a great impetus to the arc lamp in-

dustry. These discoveries resulted in the design of an

arc lamp which requires trimming every 50. loo, or

150 hours, according to its construction and require-

ments.

The reduction in the number of trimming intervals

involves not only an economy in labor, but also does

away with the annoyance which the daily visit of the

trimmer usually entailed. The economy in carbons and

current consumption is also such that the adoption of

the long-burning lamp has come to mean a reduction of

expenses all around.

The long-burning arc lamp for ordinary incandescent

circuits manufactured by the General Electric company

is peculiarly simple in construction, the mechanism

consisting of little more than an electro-magnet and a

friction clutch. The arc is entirely inclosed in an inner

LONG-BURNING ARC LAMPS.

globe, which in turn is surrounded by an outer globe.

The nature of Ibe light is, of course, dependent upon
different combinations of the two globes.

For marine work, on deck or hold, the standard long-

burning arc lamp has been modified to the extent of

shortening it and constructing it to burn for 50 hours

without retrimming, The outer globe is of clear glass,

cylindrical instead of spherical, and is protected by a

heavy wire guard. This lamp is shown in the illustra-

tion.

Helios Lamp.
The Helios inclosed arc lamp shown in the illustration

seems to combine the steadiness and reliability of the in-

candescent lamp with the higher efi&ciency of the open

arc lamp. The light is mellow, does not hurt the eyes,

and is so well distributed as to render the most delicate

and commingled shadings of cloth perfectly plain. The
color of the light is nearly white; in fact it is said to be

the nearest approach to sunlight that is possible. The
salient feature of this lamp is that it will burn 150 hours

without re-trimming or other attention. The Central

Electric company has the general western agency for

the improved Helios enclosed arc lamp, and finds that

the great economy and simplicity of this type appeals to

a large proportion of its trade. The certainty of operation

and regularity of feed are points of excellence that com-

mend it to all user-^.

New Rheostats.
The accompanying pictures illustrate very fairly a

new and improved form of automatic motor-starting

rheostat, recently put on the market by the American

Rheostat company of Milwaukee, Wis. While no radi-

cal departure has been made in the arrangement of the

resistance of the box, still a noticeable improvement has

been made in this respect in solidity of construction.

The most important feature, and the one which

with a large and widely distributed -patronage.

Brothers are the Chicago agents.

Kohler

New Portable Cable Testing Set.
Elmer G. Willyoung & Co. of Philadelphia have re-

cently brought out a compact and portable form of test-

ing set for making measurements of the insulation resist-

ance of underground and other high grade cables. As
shown by the illustration, the set is made up of galvan-

ometer, telescope and scale, high resistance of 100,000

ohms, shunts, keys and terminals for attaching the ends

of cables being tested, the method of measurement being

the usual one of direct deflections.

The galvanometer is swung on gimbals and is adjust-

able about two axes passing through its center; the one

perpendicular to its plane, the other lying in its plane.

The adjustments are controlled by milled head screws.

The telescope and scale are attached to the extremity

of an arm which pivots around an axis lying in the

plane of the galvanometer and passing through the cen-

ter of the mirror; this arm rests flat in the bottom of the

case when not in use, while the scale slips out a kind of

bayonet catch attached to the telescope casting and is

held in a pair of holders seen at the side of the box. In

consequence of the passing of this axis through the mir-

ror center, the altitude and asimuth adjustments of the

FIG. I. NEW RHEOSTATS.

makes these rheostats especially desirable, lies in the

manner in which the current is broken by the release

magnet. This is done by a separate lever, on which

comes all the wear and the arcing occasioned by the

breaking of the circuit. The upper arm is merely used

to cut out the resistance, and as the circuit is never

broken on the contact points or by the upper lever, no

arcing can occur to damage the contacts or the slate.

This action is well borne out in practice, and the ap-

pearance of the rheostat after several months of service is

said to be in marked contrast to that of other types

which break the circuit on the contact lever. These au-

tomatic boxes are made with contact fronts for light,

medium and heavy currents, and are especially heavy

in the current-carrying parts. The type for light cur-

rent is shown in Fig. i.

Fig. 2 shows this company's new automatic start-

ing rheostat with overload device. This device will

open the lower arm at any desired overload current to

50 per cent, and can be adjusted within five per cent.

As no dependence is placed on springs to operate the de-

vice, it is always in adjustment and can be depended

upon to operate. It can also be instantaneously changed

FIG. 2. NEW RHEOSTATS.

telescope relative to the supporting arm vuay thus be

made once for all; the image of the scale must always

reappear in the telescope by merely raising or lowering

the supporting arm so as to secure the original angle

with the galvanometer front. This supporting arm is

held in position by a brass stem pivoted loosely upon it

near the telescope and having an edge below which rests,

J. K. Fyfer of Columbia, Mo., has a franchise to erect
the new electric light plant in Centralia, Mo.

MELIUS LAMF, NEW

for any degree of overload—a feature of great value, be-

lieved to be unique in this product.

The automatic speed-regulating rheostat is constructed

on the same principle as the motor-starting rheostats,

with the exception that the upper level may be left on

any contact, and release is obtained at any contact. It

is certainly the most simple form of automatic speed-

regulating rheostat on the market.

The company is ready to build all forms of field rheo-

stats and special forms of resistance boxes on receipt of

specifications, and since its start in business has met

PORTABLE CABLE TESTING SET.

ratchet-wise, upon a toothed rack. Hence when open-

ing up the instrument for use it is merely necessary to

adjust the galvanometer by means of the milled heads

(regardless of the geueral level of the case, which may
rest upon a box. back of a wagon or the ground) and

then raise the supporting arm until the scale appears in

the field, the arm remaining in any position to which it

is raised. The entire tim% required to adjust the instru-

ment in readiness to make measurement from its closed

condition is about two minutes.

Tq3 shunts of this instrument are four in number, re-
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ducing the current passing through the galvanonieter to

iV. r^-oW and x^rWoHts original value. Theseshunts

are not placed directly across the galvanometer resist-

ance, as is usual, but across the galvanometer resistance

plus an extra 100,000 ohm coil, the virtual resistance of

the galvanometer circuit thus becoming over 100,000

ohms instead of only about 1,500 or 2,000 as would

otherwise be the case. In this way the galvanometer

resistance remains practically unchanged, even though

the moving coil should heat up a number of degrees

under the sun's rays in field service; in case of the sus-

pension breaking down and its replacement by a new

one, there would be no sensible change in the galvan-

ometer circuit.

But this 100,000 ohm coil has another very important

function, to understand which attention must be directed

to the well known fact that the lead sheathing of a cable

is itself a conductor for "return currents." These cur-

rents are constantly varying in value and location upon

the cable, as the number of motors using power varies

and changes in position. These variations of flow in

the sheathing produce corresponding variable currents

in the core of the cable. Hence when a steady current

is sent from core through the insulation to ground, as it

is in the direct deflection method of measurement,. thei\

variable currents superpose themselves upon the steady

current and cause the motion of the galvanometer needle

to be so erratic as to completely mask the steady deflec-

tion obtained. To overcome this difliculty the 100,000

ohm coil above is wound with a maximum of self-induc-

tion, thus wiping out these variable currents, but offer-

ing no impedance to the steady current of measurement.

This arrangement of inductive 100,000 ohm coil, as also

that of shunts outside of coil and galvanometer in series,

is the invention of W. D. Gharky, assistant superintend-

NEW ELECTRIC CURLING IRON HEATER.

ent of lines and cables, Union Traction company, Phila-

delphia.

All parts of the instrument possess the highest insula-

tion, all metals and all conductors being mounted upon

hard rubber, the galvanometer, coils, etc., being both

moisture and dust-proof. With 100 volts this set is

capable of measuring resistances up to something over

5,000 megohms, giving for this resistance about 10 scale

divisions deflection.

As the galvanometer is of the D'Arsonval type it is

not affected by near-by electrical current or magnetic

fields; neither is it affected appreciably by the ordinary

mechanical shocks and jars of traffic. It is compact,

measuring about 22^4^ by 10 by 7^ inches when closed,

and weighs about the same as a dress-snit case. The

first of these instruments was made for the Union Trac-

tion company of Philadelphia about six months ago and

has been in continuous daily use ever since, and is re-

ported to be giving great satisfaction.

The set should be of great value to engineers and

electricians in charge of underground construction, as

it enables measurements to be made during progress of

the work, and any defects due to injury. in "drawing

in," etc., may be instantly located before the mischief

has had time to develop and do perhaps irreparable

damage. Heretofore these outdoor measurements have

been made by the aid of a regular outfit of orthodox ap-

paratus—separate galvanometer, 100,000 ohm box,

shunt box, keys, etc.—the whole set upon a table, and

perhaps an hour or two spent in adjustment, with a cart

and two or three men to pack up and remove the appa-

ratus when finished.

The apparatus is for sale by James G. Biddle, Drexel

building, Philadelphia, the sole agent for Willyoung

instruments.

New Electric Curling Iron Heater.

Since the wide introduction of electric lights in hotels,

apartment houses and dwellings in American cities,

there has developed a new demand for some method for

heating irons for curling the hair. Alcohol lamps of

innumerable forms have come rapidly into use, and have

been a source of constant anxiety as well as no inconsid-

erable loss, due to fires resulting from accidents and

careless use of these dangerous devices. Recognizing

the demand for a safe and simple appliance, the Amer-

ican Electric Heating corporation is introducing an im-

proved electric curling iron heater, so constructed that

it cannot be in circuit unless the tongs are inserted in

the heater; when the tongs are removed the circuit is

automatically opened. The heater is made with nickel

finish or of polished brass, mounted on polished raarble-

i«ed base, complete with cord and plug for attaching to

lamp socket. The current consumption is but 50 watts.

For hotel use it is mounted on marble or other bases

arranged to screw to the wall. These heaters have been

recently installed as fixtures in the dressing rooms of

the new Waldorf, and also the Majestic in New York,

and in 75 dressing rooms in the new addition to the

Parker House in Boston, and besides these several ad-

ditional large contracts have been secured. The illus-

tration shows the general appearance of the device,

which is an attractive ornament and indicates the possi-

bility of an electrical Christmas present acceptable to a

lady.

Big Electric J-ighting Scheme in Con-
necticut.

A correspondent of the i\'Vii' York Herald ^t Norwalk,

Conn., furnishes an interesting story about a scheme for

illuminating the Nutmeg State:

The New York, New Haven & Hartford Railroad com-
pany undoubtedly intends to use electricity for every
purpose for which it is available, including the hauling
of trains. But when this will be fully accomplished is a
matter of uncertainty. Anent the recent traffic experi-
ments on the Nantasket and New Canaan branches, a
more recent scheme, and one which, I am assured, will

be tried at once, is a complete system of electric light-

ing for the road.

Eight plants, scattered throughout the state, will fur-

nish light, not only for the railroad stations and signal

towers, but for the signal lights, and even, it is said, for

illuminating the tracks.

The plan is to locate light stations, built and owned by
the company, as is the one now in operation in Stamford.
This station will supply power for the lights from Bridge-
port to the New York line, the New Canaan branch and
the entire Danbury division. One in Litchfield will sup-
ply the remainder of the Berkshire division, and by wir-
ing cross country such of the Naugatuck line as is not
reached from New Haven.
Farmington will be the source of flow for the North-

ampton division and New London for the Shore Line,
the other big electric factories beingan Willimantic, Meri-
den, New Haven and Hartford.
The Consolidated's engineers believe that four arc

lights properly placed will light a mile of straight road so
thoroughly as to preclude any possibility of accident
from the rare causes from which the block system can-
not insure protection. The stations thus established can,
of course, be readily enlarged when the experiments with
electric locomotives reach a successful issue and there is

a call for additional power for drawing trains and for

lighting cars.

In connection with the starting of the Stamford sta-

tion has come to light a still broader scheme of the rail-

road company to go into the electricity business, not, to

be sure, as a railroad company, for that would violate its

charter, but with the same capitalists controlling both
enterprises to mutual advantage.

Consolidated capital controls not only the Stamford
street-railway, but can have its say, when advantageous,
about the affairs of the Norwalk Tramway, whose lines

now connect Norwalk and Stamford. Those trolley feed
wires will carry currents at pressure sufficiently high to

feed incandescent lamps, and it is planned to tap them
and supply all demands for house or store lighting within
reach of these trolley systems. Employes of the com-
pany are already figuring on many localities not at pres-
ent reached by any lighting company.
With the New York & New Haven's so fairly suc-

cessful policy of acquiring trolley systems and the consol-
idation with small electric plants that will naturally fol-

low in due course, it will be seen that there is the bril-

liant prospect that the railroad company will not only do
all the transportation business in Connecticut, but will

coine pretty near furnishing light for the whole state.

A franchise has been granted to John B. Dyar and
F, S. Parker for an electric railroad from Marine City
to Mount Clemens, Mich., and a branch running to Al-

gonac. The company has agreed to file a bond of $2,000
to have the road completed by September i, 1^97,

Chicago Aldermen Pass Four-cent Fare
Ordinance.

At the meeting on December 14th the Chicago City

Council, by a vote of 63 lo ;^, passed the ordinance di-

recting the street railway companies of the city to sell

tickets good for six rides for 25 cents, 12 for 50 cents

and 25 for Si, under penally of a fine not less than «.5

or more than S25 for each offense. There was some par-

liamentary sparring before the ordinance was put to

final passage, but the friends of the measure were in a

large majority {although not so large as indicated by

the final vote, when many opposing aldermen 'climbed

into the band wagon") and easily defeated all motions to

amend or refer. The ordinance is, at this writing, in

the hands of the mayor. If he signs it, there will un-

doubtedly be a long contest in the courts, as Alderman

Gallagher, who introduced the ordinance, admitted that

thecorapanies would undoubtedly carry it to the court of

last resort. Alderman Fitch, who voted against the or-

dinance, said he was heartily in favor of low fares, but

that he conscientiously believed that an ordinance which

specifically natned a five-cent fare was a contract be-

tween the city and the street car companies, and he

did not believe that any city council could rightfully

break a contract when the other party to the contract

was carrying out its end of the bargain.

CORRESPONDENCE.
New York Notes.

New York, December 12.—An important meeting of

the directors of the Metropolitan Street Railway com-

pany was held on Tuesday. It was decided to equip

two important north-and-south lines with mechanical

power, discarding the horses. After the meeting ad-

journed H. H. Vreeland, the president of the company,
said: "The meeting to-day was to consider motive

power for the lines which are to be equipped in the

spring. We decided" to change two longitudinal lines as

near to Broadway as possible, and of course that means
the Sixth and Madison avenues lines, making in all

about 43 milesof track out of 155 miles of horse-car lines

we have. The much-mooted question of motive power
then came up and was discussed. I can say frankly

that, if the work of equipping the line was to be done

to-morrow, the underground trolley would be used, but

time may make changes, and we shall wait until spring.

As for all of these reports about trouble in the board,

they are entirely unfounded." From this it is quite ap-

parent ihat the company's experience with the cable on

Broadway has uot been so satisfactory as to induce it to

equip other lines in the same manner. The overhead

trolley is barred by public sentiment,

The first crosstown electric railroad north of the Har-
lem River was put in operation a week ago. It is owned by

the Union Railway company, and runs through One-
hundred-and-seventy-seventh street to West Farms,

where it connects with the Westchester branch of the

Union company's lines. The new line opens up a most

valuable territory, and the company's directors believe

that it will be one of the best paying branches of the

system-

Some rather interesting experiments showing the wire-

sustaining capabihties of kites have recently been made
in Bayonne by William A. Eddy, Dr. William H.
Mitchell and Henry L. Allen. Three large kites were
used, and the wire was carried aloft by the kites beyond
three lines of trees, two roadways, one line of fire-alarm

telegraph wires, one line of regular telegraph wires and
a house. A red lantern was attached to an end of wire

passing through a pulley, held at a height of about 500
feet, and'paid out upward and beyond the intervening

obstacles. When the lantern had been carried over the line

of Lexington avenue if was slowly lowered, carrying the

wire with it to the earth, where Dr. Mitchell soon estab-

lished ground connection and the first telephone message
was received by Mr. Eddy. Dr. Mitchell's voice was
heard with perfect clearness. A telegraph signal by the

usual Morse sounder was also successfully transmitted.

The telephone messages and telegraph signals were con-

tinued about an hour and a half. The kites were sent

up at 4:30 p. M., the telephone wire at S p. m., and both
kites and wire were drawn in by 11:30 p. m. Delay was
caused by two of the lowering lanterns falling about 500
feet, the lowering wire having broken owing to a jam in

the pulley, and by the wind, which was so light from the

southwest that for a time the lifting force was insufficient.

Mr. Eddy says the wire can be carried across the Kill

von Kull readily, especially with northerly winds.

Electricity has heretofore figured only incidentally in

the drama, or has been used for decorative or scenic

effects, but a young and enterprising playwright,

Charles E. Blaney, is preparing to bring out anew play,

"The Electrician," which is largely based upon it.

This is "a modern American comedy-drama. in four acts."

with "new effects," the principal feature of which will

be, as the author announces in an advance note, "large

dynamos actually running by steam and generating elec-
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tricity and lighting the stage and city in the distance.''

This is to be intensely realistic, and furthermore the

spectators are to be thrilled by seeing the villain kill the

inventor by pushing him upon a live wire, while a line-

man receives a shock at the top of a pole and falls to the

ground. This certainly gives promise of great excite-

ment, and there is also plenty of entertainment fur-

nished by "rough miners, gamblers and typical western-

ers" (the scene appears to be laid in Colorado), who
make merry on Christmas Eve, while JVfll, the belle of

Cripple Creek, sings and dances for their amusement

and for that of sundry "tenderfeef " from the East. It

appears that accident insurance and gold mining share

the honors with electricity as themes for the play, and

altogether a stirring and strictly up-to-date production

is promised. M. S.

Pattern Letters and Figures.

H. W. Knight & Son have just issued a new illus-

trated catalogue of their metallic and brass pattern let-

ters and figures. They have over 300 sizes and styles,

and are constantly adding to their line. Catalogue
mailed free. Address H. \V. Knight & Son, 192 State
street, Seneca Falls, N. Y.

PERSONAL.
A. L. Daniels, the representative of the H. B. Camp

company of Aultman, O., was in Chicago last week talk-

ing about the merits of tile conduit.

George G. Carter, a former electrical man. well known
in Chicago, has established headquarters at 1627 Mar-
quette building. Chicago, as vice-president of the Inter-

national Land & Colonization company of the City of

Mexico.

George W. Conover, who has been the western man-
ager of the Perkins Electric Switch Manufacturing com-
pany for the last three years, has resigned his position
with that company, his action to take effect the first of
the year. Mr. Conover is not yet ready to announce
what particular branch of the electrical industry he will

engage in, but he has no intention of devoting his abili-

ties to anything outside of his chosen field, and will be
heard from shortly. His experience of about 15 years
in the trade fits him eminently for any branch he may
take up. and the high standing he occupies in the com-
munity, together with his abilities as a "hustler,'" makes
his continued success assured.

ELECTRIC LIGHTING.
A. T. Parker, H. C. Bullard. A. G. Hamlin, L. Z.

Baya, J. H. Norton and C. S, Haramatt have incorpo-
rated the Commercial Electric Light & Power company
at Jacksonville, Fla., with a capital stock of 525,000.
The company controls a plant now in idleness, which
will be rebuilt and improved with new engines and
dynamos.

A Milwaukee dispatch states that on Monday the

Milwaukee Electric Railway &. Light company closed a
deal whereby it acquires the plant, franchise and other
property of the Pabst Power & Heating company. The
consideration was about SSoo.ooo, By this move the
company obtains a monopoly in electric lighting as com-
plete as the one which it enjoys relative to the street

railway system of the city.

ELECTRIC RAILWAYS.
All the property and franchises of the Electric Rail-

way company of Savannah, Ga., are advertised for sale

by a master commissioner, the date set being January
5. iSgy.

It is reported that the Lookout Mountain Railroad
company, controlling what is known as the broad-gauge
line to the top of Lookout Mountain, in the suburbs,
will substitute the trolley system for steam on its road.

The 2,000 horse power direct-connected railway gen-
erator now being installed by the Canadian General
Electric company for the Montreal Street Railway com-
pany will be the largest piece of electrical apparatus in

Canada. The weight of the armature alone of this ma-
chine exceeds 40 tons. It will be ready for a test in

about six weeks.

An electric railway will be built from Bangor, Me.,
up tne Kenduskeag valley to-the thriving towns of that

section, which now depend upon antiquated stages for

communication. The railroad commissioners have re-

ceived a petition for approval of articles of association

of the new railway. The road will pass through the
towns of Glenburn, Kenduskeag, Levant, Corinth, Exe-
ter, Charlestown and Garland. The capital stock is

$250,000. in 2,500 shares. The name of the company
is the Penobscot Central Railroad company.

MISCELLANEOUS.
The Columbus, O.. Street Railway company reports

gross earnings for November of $48,077, a decrease of

Si,65r as compared with the same month of last year,

and net S24.293, an increase oE $2,651.

The value and thoroughness of the technical instruc-

tion given in the engineering .schools of Columbia Uni-
versity, New York, are widely known. No department
of electrical engineering instruction in the country stands
higher than that in charge of Prof. Crocker. Pamphlets

giving the announcements and general information of
these schools are sent on application.

Here is a bit of news which should be credited to

Electrical Doings: "Mr. Bowen is the superintend-
ent of the Calumet electric street railway of Chicago
and has had a large and varied experience of track lay-

ing."

The Brookhni Manufacturer speaks of "our great
citizenry of electricians" in an appeal for the preserva-
tion of the historic Morse house in Twenty-second street,

New York. This is certainly very resonant and compli-
mentary.

The faculty of Syracuse University has decided to re-

establish the course in civil engineering that was discon-
tinued some years ago, and to establish a new course in

electrical engineering. This action is in response to a
general demand for such courses, and is made feasible
now with the additional teaching force and laboratory
equipment that have come in the last few years. Stu-
dents will be received into these courses in September,
1897-

TRADE NEWS.
Roth Bros. & Co. of Chicago experienced no serious

loss in the recent fire in their building, but it caused con-
siderable delay in getting out a number of "rush" orders.

They are again prepared to fill orders promptly.

The Consolidated Car Heating company of Albany
N. Y., has recently established an office in New York at

136 Liberty street with H. N. Ransom in charge. The
business in that vicinity has been growing so much of
late that the company found it necessary to have a
representative on the ground.

The Central Electric company, Chicago, is having a
considerable demand for iron-clad rheostat dimmers.
These are very compact, radiate the heat developed
very quickly and are extremely smooth in operation.
TheCentral carries them in stock and is prepared to

make prompt shipment of all supplies.

E. Cate of the L. E. Knott Apparatus company,
Boston. Mass., was in New York last week. He reports

thai this concern is doing a very large business, espe-
cially in Crookes tubes, and a large share cf the busi-

ness has been in the West. It is preparing to enlarge
its facilities in order to meet the increase of business.

A neat, attractive and inexpensive small motor is now
being put on the market fully equipped with battery.

The large orders being placed with the Metropolitan
Electric company of Chicago would indicate that the

small boy and amateur electricians are still experi-

menting, and that there is an abundant crop of elec-

trical talent in process of growth.

Foote, Pierson & Co. announce that they have pur-

chased the entire manufacturing department formerly
owned and operated by the E. S. Greeley & Co., 5 and
7 Dey street, New York, with which they had been as-

sociated for the last 25 years, and have removed the

business to S2 and S4 Fulton street, New York, where
they will continue the manufacture of all electrical in-

struments and supplies formerly manufactured by the

Greeley company, giving particular attention to the de-

signing and building of special electrical apparatus.

Kennedy Park, for 10 years in the erecting depart-

ment of the Babcock & Wilcox company of New York,

and for the last five years superintendent of the New
England erecting department for that company, has sev-

ered his connection with it and gone with the Aultman
& Taylor Machinery company, to take charge of the

erecting department for Cahall vertical and Cahall-Bab-
cock & Wilcox boilers in New England. Mr. Park's

connection in the New England district for some years
past has made for him many strong friends, who will

learn of his new position with interest.

The Western Electric company of Chicago has been
given the agency for the complete line of Lundell power
motors, which range in size from one-sixteenth of a

horse power up to any size required. These motors
are completely encased and are generally regarded
among the trade as among the best motors on the

market. They can be readily connected to printing

presses, ventilating fans, and are also used for blowing
large organs, and wherever electric power is desired

these motors are especially applicable. They will be
kept in stock in Chicago subject to immediate delivery,

and prices ;tnd full information will be given upon ap-
plication.

The Missouri Telephone Manufacturing company is

keeping up its record and at the present time it is build-

ing equipments for 10 complete exchanges. The com-
pany is makmg preparations to place its own engine and
to generate its own power. It is the only telephone
manufacturer in the United States making every part of

the instruments in its own factory. This company has
now in press a new catalogue which will be out about
January ist, and il will be pleased to furnish a copy to

anyone upon application. The company also has issued

about 10,000 handsome calendars. The management
solicits correspondence on anything pertaining to tele-

phone service, toll lines or private lines. It manufac-
tures 12 styles of microphones, 25 styles of instruments
and four styles of switchboards.

The Electric Appliance company has just completed
its fifth business year, and is congratulating itself on
the results. It began business five years ago at its

present location, occupying a part of the first floor of

the building at 242 Madison street, Chicago. The busi-

ness has increased, demanding greater facilities, from

time to time, until now the company occupies the entire
building, and has a large basement and the three large
upper floors filled with valuable stock, and is one of the
largest electrical supply houses in the United States.
Its supply line is very large and complete in every re-
spect, and its line of specialties is perhaps the most de-
sirable one controlled by any one supply house in the
country. lis facilities for transacting a large volume of
business to the satisfaction of the trade and to its own
profit are unsurpassed.

From the point of view of one practically engaged in
developing the methods of X-ray work, it is interesting
to watch the claim.s made by many erstwhile experi-
menters. By these reports the blind are made to see
and the lame to walk, but all who are desirous of get-
ting at the truth should remember that the days of
miracles are past, and that modern wonders must be
wrought out on scientific lines. In spite of the many
ridiculous claims made from time to time, the idea still

remains that the X-ray is now an indispensable adjunct
to surgery in its various departments, and the surgeon
or the physician who is heedless of its development will

soon find himself in the background, and that the op-
portunity to acquire an intimate knowledge of its uses
and manipulation has gone forever. As it is in surgery
that the X-ray has had its greatest development, so it is

in surgery that its limitations have been most severely
felt. For exact work the photographic process must of
necessity be resorted to, as shadows cast upon the fluor-

escent screen lack the clear-cut definition of most value.
As the only method of recording these permanent im-
pressions has been through the medium of the glass
photographic plate, many physicians have hesitated to

undertake what seemed to them a cumbersome, expen-
sive and unsatisfactory process. As it is often necessary
for the patient to rest upon the plate while being photo-
graphed, the liability of breakage is great. The neces-
sity of printing from the plate before a perma-
ent, easily handled copy of the result can be
obtained has made the process seem long and
complicated. The difficulty of so timing the exposure
that the particular desired effect will be recorded has
made it often necessary to make a number of exposures
to insure the right result. Manufacturers and others in-

terested in the practical application of the X-ray have
for some time been at work upon the problems here pre-
sented. Their desires seem now to have been attained
in the new X-ray paper recently placed upon the market
by the L. E. Knott Apparatus company of Boston. With
this paper any desired effect can be produced by using
a large number of sheets super-imposed, thus making it

absolute that one exposure will suffice. If several cop-
ies are desired they can all be produced at once, no print-

ing being required. The bones in such a picture are
shown white on a dark background, thus presenting
more the appearance of an ordinary sunlight picture. In
exposure or subsequent handling there is no danger of

breakage. But the greatest advantage of all seems to be
obtained in the ability of this paper to adapt itself to the
curvature of the part to be photographed. Furthermore,
it is possiple to photograph parts of the body in positions

which could not possibly be obtained with a glass plate;

as, for instance, a stiff joint or cramped limb.

BUSINESS.
An encouraging note of cheer comes from the Auto-

matic Circuit Breaker company of Newaygo, Mich.,
which reports brighter business prospects. It thinks

that good times are at hand, and that the circuit breaker
business is bound to boom from now on.

The X-ray catalogue of the Central Electric company
of Chicago, just issued, is interestingly illustrated with
sciagraphic reproductions and gives a description of all

the apparatus needed for a complete outfit. Prices are

also given.

The Rhode Island Tool company of Providence, R. I.,

has placed the contract for its new galvanizing room
with the Berlin Iron Bridge company or East Berlin,

Conn. The building will be a fire-proof structure
throughout, no woodwork being used.

General Agent C. P. Williams of the California As-
phalt company of 39Cortlandt street. New York, reports

many calls for samples of the new Alcatraz compound.
Arrangemenrs have been made whereby sample cans
will be furnished to all consumers in the trade, upon
application, by sending to the above address.

The Garlock Packing company, manufacturer of high
grade packings for steam, water, ammonia, gas, etc.,

solicits a small trial order from engineers who have
never used its product. Samples, catalogue and prices

will be furnished on application. The company's fac-

tories and principal offices are at Palmyra, N Y., and
Rome. Ga., and it has salesrooms at Boston, Chicago,
Philadelphia. Pittsburg, St. Louis and Denver.

The Western Telephone Construction company has
secured the contract for telephones and switchboards to

replace those now in use at the Norfolk. Va., exchange.
The contract called for 1,200 switchboard capacity to be
shipped on or before December 15th. Although the

contract was secured only last week a 600 drop board
has already been forwarded, and the remaining 600 will

go on time. The factory is working night and day on
this and other large orders. The business is so rapidly

increasing that larger quarters will soon become neces-

sary.

There have been a number of inquiries relative to the

"tower wagons" for trimming elevated arc lamps, de-

scribed and illustrated in the Western Electrician of

November 21st. These wagons are manufactured by
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Studebaker Brothers Manufacturing company, Chicago,

and were designed by A, L. Danforth of that company
to fulfill the requirements of Electrical Engineer Force-

Bain acting for the West Side board, Chicago. The
wagons are made of angle iron, jointed to turn down, so

they could go under an 11 toot viaduct, as illustrated in

the Western Electrician-

Architects and electrical contractors for interior work
will find the descriptive catalogue and price-list of the

Bossert Electric Construction company of Utica, N, Y.,

especially valuable. This company, which has the ben-
efit of a wide experience in electrical construction, man-
ufactures standard, iron-armored, slate-lined, panel, dis-

tributing, fuse, main and feeder terminals; also branch,

junction and outlet boxes for combination fixtures and
steel-drawn switch, wall and ceiling outlet boxes for brass

and iron-amored conduit work. These appliances are

made of considerable variety and ought to meet the de-

mands of a wide range of work in interior wiring.

The Jenney Electric Motor company has just closed a
contract with the Tyler Wire Works company of Cleve-
land for another loo kilowatt generator. The company
is also installing two lOo kilowat and one 75 kilowatt gen-

erators in the Uihlein Building at Milwaukee, which is

said to be one of the finest and most elaborate isolated

electric plants in the country. It has also booked an
order for a large generator for the St. Louis Brewing
association. W. E. English of Indianapolis has placed
an order for another large direct-connected generator for

lighting his new hotel and theater, being the third of the

kind placed with the company in the last six months.

The New York Accumulator &. Electric company of

150 Nassau street, New York, is a concern which has
been organized for several months for the purpose of

manufacturing storage batteries for light and power, to-

gether with a line of portable accumulators for tele-

graphs, telephones, phonographs, fire alarms, fan ipotors,

sewing machines, etc. It has also perfected a complete
line of electro-medical outfits. President G. W. Harris
of this company states that it is working under live

patents which in no way infringe upon those of any
other company and that the batteries are the result of

long tests and investigation. General Manager R. J.

Holland, Ph. D,, is a gentleman who has had long ex-

perience in the manufacture of storage bat-

teries, and is at present perfecting a number of novel

ideas for application of the storage battery, which will

be placed on the market soon.

The American Engine company of Bound Brook,
N. J,,

shipped machines during November as follows:

18 kilowatt dynamo, Sy7-acusc Post, Syracuse, N. Y.;

50 kilowatt dynamo. Evening Star, Washington, D. C;
25 horse power motor, Springfield Union, Springfield,

Mass.; 12 horse power motor, N^czu York Tribune, New
York, N. Y.; 12 horse power motor. Peoria Herald,
Peoria, 111.; 12 horse power motor, Didiith A'czvs-

'Jribunc, Duluth, Minn.; 18 by 8 inch engine, Leaven-
Tcorth TiMcs, Leavenworth, Kas, ; five horse power
motor, Si. Paul Pioneer-Press, St. Paul, Minn,; 10 by
10 inch engine and 50 horse power boiler, Chinese gov-
ernment; 25 kilowatt dynamo. Morning N'ezi.'s, Savan-
nah, Ga.; five horse power motor. Salcin Daily Ga-
zelle, Salem, Mass.; 12 horse power motor, Chicago
Journal, Chicago, 111.; 50 horse power motor, Boston
Daily Post, Boston, Mass.; 75 kilowatt dynamo, Kan-
sas Cily Star, Kansas City, Mo. ; 12 horse power
motor, W. D. Boyce & Co., Chicago, 111,; 14 by 12 inch
engine, J. Harper Bonnell company, Long Island
City. L. I.

ILLUSTRATED ELECTRICAL PATENT RECORD.
572,512. Process of Manufacturing Phosphates of Alka-

lies. Heinrich Albert, Biebrich, Germany. Ap-
plication filed January 28. 1896.

The process consists in forming a bath of phosphoric
acid and a bath of one or more of the soluble salts of the
alkali metals, associating the two baths together in an elec-
trical circuit, the baths being separated by a porous dia-

phragin. and thereupon electrolyzing the combined baths
by passing a current of electricity therethrough, whereby a
mono-, di- or tri-basic phosphate of the alkali employed is

produced at the cathode.

572,525. Electric Elevator. John P. Casey, Blooras-

burg, Pa. Application filed August 23, 1894.

An electric motor operates the winding-drum, while a
regulator controls the operation of the motor for normal
work ; a stationary electric ciit-out switch having a pivoted
circuit-breaking arm opens the motor circuit in case of
accident with great rapidity; a pivoted lever has a grooved
roller-guide resting against tlie hoisting cable and normally
holds out of contact the switch arm. but is adapted upon
breaking of the cable or of its becoming slack to fall and
strike the switch, causing it to open the motor circuit
quickly.

572,539. Electric Arc Lamp. Charles Goodyear, Jr.,

New York, N. Y. Application filed October 16,

1895.

Mechanical connections are provided for feeding one of
the carbons, an 1 two co-operating connections for feeding
the other carbon at two different rates of feed, and means
for connecting either of the co-operating connections at

will, whereby the lamp may be converted into an alternat-
ing or a direct current lamp.

572.561. Elevator Signal Apparatus. Stacy B. Op-
dyke, Jr., Philadelphia, Pa, Application filed April-

24, 1894.

A device is carried by the car and adapted in the move-
ment of the car to separate the contacts, and include the
signal carried by the car in the ci'rcuii.

572.562. Elevator Signal Mechanism. Stacy B. Op-
dyke, Jr., Philadelphia, Pa. Application filed Oc-
tober 8, 1894.

The equipment includes a series of contacts correspond-
ing to but not located at the floors, a brush outside the car
having a movement corresponding to the movement of the
car relative to the floors and common to all the contacts,
means to give a relative movament between the contacts
and brush, normally open circuits including the contact, the
brush and the signal in the car, and a switch device at each
floor, the arrangement being such that when the switch is

operated and the brush makes contact with contact corre-
sponding to the switch operated the corresponding car
signal is operated.

572.563. Elevator Signal Apparatus. Stacy B. Op-
dyke, Jr., Philadelphia, Pa. Application filed De-
cember 18, 1894..

Claim is made for a contact-plate, electrical connection
with one pole of current supply and the plate, spring con-
tacts, each normally in contact with the plate, electrical
connection between each contact and an electro-magnet,
and from the magnets to the other pole of current supply,
whereby either spring contact may be separated from the
plate and the circuit to its magnet broken independent of
the circuit to the other rnagnet.

5727607. Electric Signal Apparatus. George Knowles,
Milwaukee, Wis. Application filed July 19, 1895.

Transmitting mechanism consisting of a break or num-
ber wheel having a continuous conducting surface is con-
nected with and included in the circuit, and a series of
insiilaiing spaces is arranged to prodiice the desired
signal.

572,609. Telegraph System. Benjamin F. Merritl,
Orange, N. J., and John M. Joy, New York, N. Y.
Application filed June 27, i8g6,

I'taturcH of this system are a line, two or more stations
tlieroon, a transformer and receiver at each of the stations,
each receiver being conriuctcd with and operated by the
corresponding trannforiner and a local battery, an elec-
trical generator for «upplj;ing a constant current to the
line, a tranHmittcr, and a circuit bruakcr in the rontrol of
!taid tranbtnitter, all in combination.

572,627. Sy.stem of Autc?matic Electric Regulation.
William L. Bliss, Brooklyn, N. Y. Application
filed May 0, 1896.

The method autoniatically maintains con«tant the elec-
troriiolivc force on the tninHlalinK devices in a working cir-
cuit fiiippliod by a storage ballery, and controls the current
and electromotive force of the dynamo whicli charKoa the
storage battery, ;tnd consiBth ih dcmnKnetizing the field of
the dynamo by the charBing current as the speed of the
dynamo incruaineH, and in increatiing the rosistanco in the
worktiiR circuit hh the elcctromutivc force of the dynnmo
incrcatic-H with incrotiKfng tipeed,

Issued December S, i8q6.

572,636. Electric Furnace, James E. Hewes, Phila-

delphia, Pa Application filed September 8, 1S96.

The furnace chamber has an inclined hearth; an elec-
trode is movable parallel and close to the hearth; a nor-
mally stationary electrode is arranged at an angle to the
lower part of the hearth, and means to feed the movable
electrode obliquely relatively to the stationary electrode
are provided.

572,639. -Telegraphy. Isidor Kitsee, Philadelphia, Pa.
Application filed February 20, 1896.

NO. 572,512.

A method described of simultaneously transmitting in
opposite directions two sets of telegraphic signals over a
single line wire joining two stations consists in nullifying
the secondary effects of two sets of rapidly recurring pri-
mary current impulses established or set up at each trans-
mitting station upon the home-receiving instruments, and
in setting up or establishing over the line rapidly recurring
secondary current effects, which in turn are caused to set
up or establish at the distant stations rapidly recurring
tertiary effects upon receiving instruments located at the
stations.

572,706. Electric Railway. Rudolph M. Hunter, Phila-
delphia, Pa. Application filed November 4, 1886.

One feature is the method of braking an electrically pro-
pelled car, which consists in cutting the motor out of the
line circuit, short-circuiting the field and armature while
maintaining them in series relation, and gradually decreas-
ing the resistance in the short-circuit.

572,748. Electric Switchboard. Edraond A. Fordyce,
Chicago. 111. Application filed November 4, 1893.
An electrical switchboard is described, having a plurality

of keys or circuit-closing devices, each provided with a
contact-piece, a controlling magnet having a connector
common to the series of and a plurality of electrical cir-
cuits corresponding to the several keys, each including its
respective key and the controlling magnet, and a second
circuit controller for each branch circuit.

572,754. Automatic Circuit-closing Device for Galvanic
Batteries. John D. Holmes and Webster L. Heath,
St. Louis, Mo. Application filed October i, 1896.

..£— !

NO. 572,627.

•There is the combination with two cells of a battery con-
nected in series, of a fixedcontact in electrical communica-
tion with one element of one cell, a movable contact in
electrical communication with the corresponding element
of the other cell, and a float in the first-named ceil and gov-
erning the movement of the movable contact.

572,760, Printing Telegraph. Leo Kamm, London,
England. Application filed December 30, 1895.

One claim is given; In a printing telegraph, the com-
bination witli the revolving spindle provided with a
synchronizing arm, and a series of stop-pins adapted to be
moved into the path of said arm, of a weiglit loosely
mounted on said spindle, and means connecting said
spindle with the weiglu for movement in one direction
only.

572.775- Telephonic Apparatus, Carl J. Schwarze,
Adrian, Mich. Application filed June 30, 1896.

The hivontion coinprifien a transmitter and a iriinsformer
therefor, conijiriHing n bellshapod pornianont magnet hav-

ing a diaphragm across its mouth forming one of the poles
thereof, a soft-iron core extending into proximity to the
diaphragm forming the opposite pole, and primary and sec-
ondary windings inclosed within the magnet, the trans-
former constituting the receiver.

572.777. Electric Arc Lamp. Thomas Spencer and
Christian Toerring, Jr., Philadelphia, Pa. Appli-
cation filed May 6, 1896.

K feed regulator for an arc lamp, comprising parallel
pivotal I y connected rods, a carbon carrier mounted between
the rods, and engaging its facing sides only, a carbon pivot-
ally supported tliereby, a fixed guide plate near the lower
extremity of the carbon, and electro-magnetic devices for
causing the rods to approach or recede from one another
under fluctuation of current.

572.778. Pole Socket. John H. Stevenson, Ann
Arbor, Mich. Application filed April 30, 1896.

A pole socket is formed of a single piece of sheet metal
bent into an upwardly opening segment of a circle slightly
greater than a half circle, and securing lugs struck up from
one edge intermediate its ends.

572,801. Telephone Exchange. Myron F. Hill, Cam-
bridge, Mass. Application filed July 16, 1895.

In a telephone exchange there is the combination of an
answering division, a distributing division and line cir-
cuits, each connected to two plugs, one plug at each
division,

572,805. Electric Lamp. Louis A. Jackson, New
York, N. Y. Application filed July 25, 1896.

The first claim is given: An electric lamp, comprising a
metal casing, an incandescent lamp supported thereon, a
battery comprising a series of ceils within the casing, the
shell of each cell forming a battery element, a cover forthe
casing, a rheostat supported by said cover, and having
electrical connection through the casing with the lamp fila-

ment, a contact between said lamp filament and one of the
cell shells, and means for closing the circuit between the
rheostat and battery.

572,840. Telephone System. Alfred F. Swan, Bay-
onne, N. J. Application filed July 11, 1895.

This arrangement comprises a series of telephones in cir-
cuit, a switch-barrel for each telephone, each switch-
barrel having at its ends a plurality of insulating and con-
ducting strips, the insulating strips of one end being out of
alignment with the insulating strips of the other end, two
pairs of brushes for each switch-barrel, one being arranged
to cut the telephone in and the other to cut it out of circuit,
a pawl and ratchet mechanism operated by makes and
breaks in the circuit to turn each switch-barrel, and means
as a push-button for making and breaking the circuit,

572,903. Regulating Electric Motors. Harry W. Leon-
ard, New York, N. Y. Application filed June 24,

1892.

The method of varying the speed of an electric motor de-
scribed consists in supplying tlie same with current from a
source of constant electromotive force in series with the
current from a dynamo-electric machine whose field is

variable and reversible, and in varying and reversing the
field of the dynamo-electric machine to vary the electro-
motive force at the motor from zero to a maximum.

572,923. Automatic Circuit Closer. Edwin C. Will-
iams, Clarksville, Tenn, ' Application filed May o,

1896.

There are a fixed contact-point, a movable contact-point
normally contacting with the fixed point and magnetically
controlled in a direction away from the fixed point, an air-
cup provided at one side with a flexible movable diaphragm
and at its opposite side with a normally closed leak valve,
and sui[able connections between the flexible diaphragm
and the movable contact.

572.933- Trolley for Electric Railways. Henry A.
Seymour, Washington, D. C, Application filed

June 15, 1896.

The combination is claimed with a trolley pole, of an
elongated support attached to the upper end thereof, a
earner adapted to travel on the support and a trolley wheel
mounted on the carrier.

572,940. Support for Trolley Wheels. Christian F. L.
Orth, New York, N. Y. Application filed April 16,

1896.

The invention comprises the combination with the trolley
arm of a trolley car, of a trolley yoke secured to the end
thoieof, the sides of which are downwardly curved, a trolley
wheel mounted in the yoke, the sliaft of which extends be-
yond the sides thereof, and a supplemental yoke mounted
on the sliaft, the end of which is connected with tlie ends
of the sides of the trolley yoke, and the sides of wliich are
diructed upwardly, and provided at the upperends thereof
with heads or wheels by wliich the space between the sides
is closed.
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New Equipment of the South Chicago
City Railway Company.

It is interesting to compare the varied types of ma-

cbinery and apparatus made use of in the ceaseless effort

to secure the greatest possible economy of operation in

electric power houses and central stations. Chicago

offers a particularly favorable opportunity for compari-

sons of this sort, especially in the field of electric rail-

way work, as there is probably no other city in the

country which has so many large railway generating

cars and will be ran summer and winter. A new ar-

rangement of windows is employed for this purpose, and

the change can be quickly accomplished—^an especially

desirable feature on this road, where long runs are

made and sudden changes of weather encountered.

Thus, delicate persons or parents with children can enter

the open cars for a long ride in summer with no fear of

a disagreeable or dangerous wetting in case of a sudden

heavy rainstorm. These cars have a center aisle, and

the cross-seats are well padded and of such dimension

original stack was built, to increase the draught. The
building is planned on a generous scale, with offices in

front and ample space to extend the plant as needed.

Three Stirling boilers of 400 horse power each gener-

ate the steam, and cheap bituminous coal is burned for

fuel. The plant is near the Calumet River and is run

condensing. An ample water supply for the boilers and

for purposes of condensation is obtained through two

14-inch pipes, each independent of the other. Three

Green fuel economizers, an equal number of New York

filters and an outfit of Worth-

ington pnmps comprise the

auxiliary steam apparatus.

The old generating equipment,

partly shown in the upper

picture on this page, consists

of three 300 horse power Rey-

nolds^orliss simple condens-

engines, running at 7S

revolutions per minute, each

directly belted to a 200 kilo-

watt Edison bipolar genera-

tor, driven at 450 revolutions.

These machines are on a lower

level than the engines, and

near them, as may be seen

in the picture, is a small di-

plants. Many kinds of engines, boil-

ers, generators and accessories are

in operation, and thus the electrical

student is afforded ample opportunity

to witness the practical working of

the various types under the same or

similar conditions. In some of the

older plants the contrast of the origi-

nal equipment with that now consid-

ered best adapted for the same work

is striking. This was shown in a

recent article in the Western Elec-

trician describing the transforma"

*ion of the Cicero & Proviso electric

railway plant. A somewhat similar

change has been wrought in the

power house of the South Chicago

City Railway company, and as the

new equipment has resulted in a quite

remarkable economy of fuel con -

sumption it is worthy of description.

The power house of the South Chi-

cago City Railway company is at

Ninety-second street and Ewing avenue, and from

this point are operated 38 miles of road in South

Chicago and 14 in Indiana. The lines extend from

the corner of Sixty-third street and Madison avenue in

Chicago to Hammond, Ind.—a distance of 14 miles in a

straight line. There is a line to Whiting, Ind., and

various routes in the southeastern part of Chicago.

About 40 cars are operated. They are equipped with

Westinghouse motors (two of 25 horse power each on

each car), with General Electric controllers. Each car

is provided with six electric heaters of the type made by

the Consolidated Car Heating company of Albany. The
new Pullman cars are exceptionally well appointed and

comfortable. They are convertible from open to closed

New Engine-dyii:"iLii

NEW EQUIPMENT OF- THE SOUTH CHICAGO CITY RAILWAY COMPANY,

and form as to make traveling a pleasure. Indeed, it is

important for the South Chicago company to provide

warm and comfortable cars, as in much of its territory it

has to meet the competition of the excellent steam sub-

urban service on the Illinois Central railroad. The offi-

cers of the company are: President, D. F. Cameron;

vice-president, V. Shaw Kennedy; superintendent, B. J.

Jones; chief engineer, A. C. Ogilvy.

In a group of buildings comprising power house, car

barns, machine shop, carpenter shop and horse barn,

the first-named is conspicuous by an odd-looking stack

1S5 feet high. For no feet of its height the stack is of

brick and octagonal in shape, while above it is 75 feet

of steel pipe. The higher portion was added after the

rect-connected unit, consisting of a Mather four-pole

500 volt dynamo and an Ideal simple engine of 125 horse

power. This was installed to carry the load for night

lighting. There are two switchboards of white marble.

The circuit board, which is provided with a shelf, con-

trols 13 feeders, and Edison ammeters and Westinghouse

circuit breakers were installed with the old equipment.

The most interesting feature of the plant is the new
direct-connected unit, shown in the lower picture in

Fig. I. which has lately been installed, to increase the

capacity of the station, under the engineering advice of

Sargent & Lundy. The engine was supplied by the

American Wheelock Engine company of Philadelphia,

and built at the works of the I. P. Morris company, un-
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der the supervision of William Cramp & Sons, the ship

and engine builders. It is a horizontal cross-compound

condensing engine, with cylinders 20 and 48 inches in

diameter and 48-inch stroke, turning at go revolutions

per minute. It is of 675 indicated horse power at its

highest steam economy, but has a maximum continuous

capacity of 1,200 horse power. At its point of greatest

economy it is guaranteed to take only 13?^^ pounds of

steam per horse power hour, including steam for jackets

and re-heating coils, with a steam pressure of 120 pounds

The new equipment on the generator switchboard

consists of a Weston ammeter, Thomson station recDrd-

ing wattmeter, Ajax switches and Westinghouse circuit

breaker.

Under all ordinary conditions of load this new unit

runs the entire road, operating 19 hours a day every day

in the week. The old plant is used only when traffic is

very heavy or in case of a storm. The economy of the

new and modern outfit is such that the company is sav-

ing $10 per day in fuel, running one engine, over the

•"rG. 2. NEW EQUIPMENT OF THE SOUTH CHICAGO CITY

OF NEW
at the throttle. The frame is of the "roUing-raiU" type,

and a 30-ton flywheel, 20 feet in diameter, is used.

This fine engine is one of the first of its kind in oper-

ation, and has many interesting features It is supplied

with the latest Hill valve gear, so constructed that the

steam follows the piston seven-eighths part of the stroke

and is then cutoff. An idea of the mechanism used in

controlling the valves may be had from Fig. 2. Each
side of the engine has a permanent indicator motion, to

which an indicator can be attached at any time. At the

central controlling stand, shown in Fig. 2, there are

levers connected with all drains and also an auxiliary

throttle, arranged for quick opening and closing or for

gradual movement, in addition to the usual throttle on

the engine. Connected with this stand is a gauge-board

and wrench-rack. All oil drippings are piped to an oil

filter, and the main bearings are lubricated by an auto-

matic oil-feeding system.

The condensing machinery is beneath the engine, the

two air pumps (24-inch cylinders by lo-inch stroke) be-

ing driven by a belt connection to the main shaft. A
combined air and jet condenser designed by Frederick

Sargent is used. There are two feed pumps of a

plunger displacement of 6^2 cubic feet a minute and two

hot-water drip pumps feeding the jacket drips and main

steam pipe drips. Each has a capacity of three gallons

a minute. The condenser has an automatic vacuum
braking appliance. Everything possible is done to se-

cure economy in the use of steam, and the builders have

contracted to forfeit S500 for each one-eighth pound of

steam consumed above the guaranty of 1^)4 pounds.

Directly coupled on the engine shaft is a 500 kilowatt

generator, built by the Westinghouse Electric & Manu-
facturing company. It has 10 poles and is designed for

an output of gio amperes at 550 volts, although capable

of working at a maximum capacity of 1,350 amperes.

At full load the guaranteed efficiency is g^^z per cent.,

and there Is also a clause in the contract that the tem-

perature of the field coils shall not rise more than 40

degrees Centigrade above the temperature of the sur-

rounding atmosphere. This machine has been operated

about three month.s, and Mr. Ogilvy, the chief engineer,

states that the brushes have never been changed during

that time, although it has been worked up to 50 per

cent, oi'erload.

RAILWAY COMPANY.^VALVE GEAR AND CONTROL STAND

ENGINE.

two usually employed before. A 24-hour test was made
to show the fuel economy of the new plant on Septem-

ber 26th, with the following interesting results. Total

watt-hours, 5,260,000; total pounds of coal, 27,100; to-

tal pounds of water (2,350X62), 145,700; cost of coal per

day, $12-87; cost of coal (Illinois screenings) per ton,

95 cents; water evaporated per pound of coal (actual

conditions), 5.37 pounds; water per kilowatt hour, 27.69

pounds; coal per kilowatt hour, 5.15 pounds; cost of

fuel per kilowatt hour, $0.0024; cost of evaporating 1,000

pounds of water per hour (actual conditions), 8 83 cents.

Chicago Electrical Association.
At the meeting held on December iSth the Chicago

Electrical association elected officers for 1897 as follows:

Mayor Swift Vetoes the Four-cent Fare
Ordinance.

The street railway interests of Chicago made a strong

fight against the ordinance reducing the rate of fare

to four cents, which was passed by the City Council on

December 14th. It is estimated that there are 12,000

street railway employes in the city, and these men, both

of their own motion and at the instance of the compa-

nies, brought every influence at their command to cause

the aldermen to repeal the ordinance. The men claimed

that their wages would be cut 20 per cent., and en-

deavored to enlist public sympathy in their behalf.

The argument of the companies is set forth in a letter

to Mayor Swift by Charles T. Yerkes as follows:

Ever since the street railway system has been in exist-

ence it has been the law that the City Council should
pass an ordinance giving a corporation the right to lay

tracks and run cars on certain streets, at the same time
providing, among other things, the rate of fare that could
be charged. The duration of this contract was fixed at

20 years, and naturally the parties owning the corpora-
tion would at once calculate on the chances of profit

which might inure to them during that time. On the
expected good faith of the city, capital was invested in

these railroads, and at one time a new con tract was made
between the city and the corporations then existing, pro-
viding that for certain considerations the companies
should have an extension of 20 years. Since that time
there have been many other ordinances passed, the

whole system of street railways has been changed from
horse cars to the cable, and later to electricity, and to-

day Chicago has, without doubt, the finest system of

street railways in the world, and a rate of fare for the

distance carried less than in any other city

At the time of the passage of the ordinances, by
their terms, many things were exacted of the companies.
By (hese ordinances it was provided, among other
things, that the companies should build and repair
bridges and viaducts, pay judgments rendered against

the city, maintain bridges, pay certain sums of money
directly to the city and do many other things—these

being examples merely—which the council, at the time
of making the contracts, saw fit to impose.
The ordinances have been accepted and acted upon.

The bridges and viaducts have been built, their mainte-
nance performed and obligations exist for further per-

formance. The judgments have been paid, as also the

money to the city, and hundreds of thousands of dollars

remain to be paid in the future as the obligations im-
posed by the ordinances mature. The roads have been
built at a cost of millions of dollars, and have been re-

built to keep up with the improvements of the age in

which we live at a cost of millions more. They repre-

sent the wealth of the capitalist and the savings of the
wage-earner, seeking alike a place for safe investment
and relying alike on the good faith of the city of Chicago
to carry out its contracts and obligations.

The question considered by your honor at the time of

the passage of the several ordinances was not alone how
cheaply passengers could be carried. The contracts
were broader. The ordinances say to the companies:
"If you will do these things, build bridges, pay money,
keep in repair bridges and viaducts, you may carry
passengers at a certain rate of fare."

If at the time of the passage of these ordinances the
council desired that a lower rate of fare should be
charged, that is the time honesty would have demanded
that a lower rate be fixed, and, knowing such intention,

the ordinances would not have been accepted, the
bridges would not have been built, the money would not
have been paid to the city, and, in fact, the contracts
would have been refused. But, after having these

TH RE t: -PHASE PLANT'-ATnlTASC.'

President, S. G. McMeen; vice-president, F. S. Hickok;

treasurer, E, J. Jenness; auditor, H. Cochrane; secre-

tary and librarian,
J, R. Cravath. The directors chosen

were W, Clyde Jones, G. W. Knox and Kempster B.

Miller. Mr. Cravath was re-elected. E. J. Jenness read

a paper on "Decorative Lighting."

The Supreme Court of Missouri has made for that
stale the ruling already arrived at in other states, that a
telegraph company is liable for mistakes made by it in

the transmission of telegrams. The Supreme Court df-
clares that the printed contract at the head of every tele-

graphic message blank, providing that the company is

not liable for unrepealed messages, is invalid.

WIS.—WAREHOUSE AND DOCK.

ordinances passed and the companies faithfully carrying
out the provisions thereof, an attempt is now made to

repudiate the contracts before made, and force another
contract onto the companies which would work a great
injury to them.

It is not a question as to whether the companies are
making money and can afford to reduce the rate of fare,

although this fact is always greatly exaggerated when
the subject is under public discussion. The question at
issue is whether the city shall keep its contract obliga-
tions or repudiatr- them.

We have been deluged for a number of months prior
to our late election with political speeches and literature
on the subject of repudiation. This state, and also this

city, has shown by the vote of its people that there is no
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sympathy in this commonwealth for anything so dis-

honest. The states which did not so vote have been
criticised by the public press as places which capital

should shun, and the people unworthy to be classed

among the honest business communities of this country.

And rfght in the face of all this we find an attempt at

public repudiation in this city which is more disgraceful

by far than anything that could have been suggested

during the late political campaign.

I would respectfully call your attention to the fact

that during the last iS months, and of your incumbency
in the office of mayor of the city of Chicago, you have
passed on a number of these ordinances, many of which

which the city of Milwaukee has become involved with

the Milwaukee Electric Railway & Lighting company is

once more receiving a great deal of attention. The case

is a most important one, as it involves the power of the

Board of Aldermen or the Common Council of any city

to regulate street-car fares. The issue oi the case, which

will undoubtedly go to the highest court in the land be-

fore any decision is accepted as final, will determine

whether or not a four-cent fare is a 'reasonable' one and

therefore valid. The case will come up in the United

States Court on the first Monday of January, and the city

vested their money in the enterprise that the franchises

did not run forever. The city also sets up the fact that

prior to 1895 the company was really, by reason of a

commutation ticket system, working under a four-cent fare

rule, and the city claims that the company was enabled

to operate its lines on this basis at a profit, even though
horse power, which is pronounced more expensive than

electricity, was used at that time. The city claims that

the city has since grown very much larger and that the

street car business has increased materially, while the

expense of operating the lines has decreased and the cost

of supplies is lower. The answer cites a precedent for

the four-cent fare ordinance inactions taken to the same
end by the Common Council in 1S71, when it directed

that the fare on all lines should be five cents, altnough

one line was at the time charging six cents.

"Steps are being taken to carry this fight into the

Legislature. President Baumgaertner of the council is

having a bill prepared which will prohibit street railway

companies from charging more than five cents a ride in

any case; will compel them to sell 33 tickets for Si, such

tickets to be good from 5 \. m. to 7:30 a. m. and from 5

p. M. to 7 p. M., except Sundays; and to compel the com-
panies to sell tickets good at all hours of the day at the

rate of 25 for $1, 12 for 50 cents and six for 25 cents,

such tickets to be good for one transfer. This matter,

as well as propositions to repeal the street railway tax

law and a resolution for the enactment of a law permit-

ting the city to issue bonds for the construction or pur-

chase of street railway lines, are in the hands of council

committees."

THREE-PHASE PLANT AT ITASCA, WIS

have been passed by the unanimous vote, and others

nearly so, of the City Council. You have suggested
amendments which have been adopted. You have re-

quested the companies obtaining the ordinances to make
extraordinary provisions in which payments of money,
installing of electric light plants, agreeing to the pay-
ment of certain percentages of the receipts, and many
other ways by which the city could be financially bene-
fitted, have been insisted upon and acquiesced in by the

companies. In fact, there is not an ordinance but what
was finally passed by almost the unanimous consent of

the City Council and with your thorough approval, and
now, after our work is performed, and the money has
been spent, you are asked to be a party to this great

scheme of repudiation and dishonesty.

That the action taken by the City Council has already
been a great injury to the city of Chicago I am well sat-

isfied. The effort alone to do such a thing naturally

impairs credit and drives enterprises away from us.

Let this spirit of repudiation be once established by the

authorities of this city, and I predict for it decay the

same as has been experienced in other places for the

same reasons.

Mayor Swift seemed to be much impressed by this

communication, for, to the surprise of nearly everybody,

he sent in a veto message at last Monday's meeting of

the council- His argument was not particularly strong.

He said that the ordinance would subject the city to the

charge of dishonesty and repudiation, and that a ques-

tion of good faith and commercial morality was involved.

He believed the people did not want the lower rate but,

rather, better service. On a vote, a motion to pass the

ordinance notwithstanding the veto was lost by a vote of

20 to 47, although the ordinance was adopted a week

before by a vote of 63 to 3. Thus the ordinance is

killed for the time; but politicians predict that the four-

cent fare question will be a prominent isstie in city poli-

tics next spring.

The passage of the ordinance had a depressing ef-

fect on local street railway securities, causing decline

of five to 10 points last week.

t^UMPING PLANT AT WAREHOUSE.

has just filed its answer to the complaint made by the

street railway people. The city's answer was prepared

by Assistant City Attorney Van Wyck, who recently

went to Detroit to look into the street-car fare situation

in that city, so as to get ammunition with which to fight

the Milwaukee case in the courts.

' 'The four-cen t fare ordinance was passed by the Mil-

waukee Common Council last June, and the city was at

Three-phase Plant at Itasca, Wis.

An interesting though small three-phase power trans-

mission plant has been installed at Itasca, Vv is., just

east of Superior, the division headquarters of the Chi-

cago, St. Paul, Minneapolis & Omaha Railroad com-

pany. At this point the shops, round-houses and store-

rooms of the railroad are located, and in their operation

the company utilizes power for an average of 12 hours

per day and steam the entire 24. About i'4 miles away
from Itasca extensive docks have recently been built

and on them has been constructed a warehouse 1,500

feet long and 300 feet wide. Boats are loaded and un-

loaded on one side of the dock, tracks are laid the entire

length of the opposite side, and the cars load and unload

their freight at any point in the warehouse.

The protection of the warehouse from fire, contain-

ing, as it does, many thousand dollars' worth of prop-

Four-cent Fare Question in Milwaukee.

Now that the question of compelling street railway

companies to carry passengers for a four-cent rate has

been brought up in Chicago, the experience of Milwau-

kee, where a similar controversy is well advanced, is

interesting and instructive. The Milwaukee correspond-

ent of the Western Electrician furnishes the follow-

ing account:

' 'The attempt to compromise the dispute over the mat-

ter of street-car fares having failed, the litigation in

three-phase plant at ITASCA

once enjoined from enforcing it. Under the powers con-

ferred by the Legislature and under its general powers

as a municipal corporation, it is claimed in the answer,

the city had a right to pass the ordinance in question.

The city claims thai the company could operate its lines

at a fair profit with a four-cent fare. The answer con-

demns as absurd the company's claim that it is entitled

to take out of its earnings and set apart as a sinking fund

a sum which shall compensate the stockholders for the

loss of their franchises by limitation. The city takes the

ground that the stockholders well knew when they in-

,
WIS.

—

generating plant.

erty, was one of the first considerations after the con-

struction of the building, and naturally the first idea was

the purchase of a steam plant and pump. About this

time the attention of the railway company was called to

the numerous power transmission plants which the Gen-
eral Electric company had installed, and it was not

loth to take advantage of the merits of the three-phase

system of transmission. Electricity carried the day, and

at the present moment a 750 gallon pump is operating,

and incandescent and arc lamps are scattered over the

warehouse and dock, the shops, round-house and other
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buildings at Itasca, all operated by current from the

power plant.

The electric current is generated from a General

Electric 100 kilowatt three-phase generator, at a voltage

of 2.000 volts, this voltage having been adopted in order

to do away with the necessity of step-up transformers.

The dynamo is driven at a speed of 900 revolutions per

minute by a Ball & Wood engine of no horse power.

At the dock the pumping plant is installed. This con-

sists of a 75 General Electric 2,000 volt induction motor

coupled to a Gould double-acting pump having an output

of 750 gallons per minute, operating at So pounds press-

ure and competent to throw four effective fire streams

upon the docks and into the warehouse.

H. C. Hope, the superintendent of telegraphs and sig-

nals for the railroad company, states that the plant is

one of the most perfect working light and power plants

he has ever seen. All kinds of tests have been made
with it and the results have been satisfactory.

The dock warehouse is 1,500 feet long, and the inside

is provided with five fire stations, fitted with electric fire

alarm apparatus for transmitting signals between the

docks and the engine house; also switches connecting the

motor and the pump to the power wires. Hydrants and

reels are suspended from the walls, each reel having 100

feet of hose, so that after the fire signal has been given

from the engine house, one man can carry hose and

water to the fire in from 10 to 30 seconds. A fire corps

has been organized and the men are drilled three times

each week.

The economy of this plant is appreciated by the rail-

way company. It has enabled it to save the expense

of an engine and pumping plant at the dock, which

means boilers, engines and all the various expensive ac-

coutrements of such a plant and the maintenance of an

engineer and an assistant, besides effecting considerable

economy in the operating expenses. In addition to cur-

rent furnished the pump, the generator also supplies elec-

tricity to 12 alternating current arc lamps, six on each

side of the dock, supported on brackets from the sides of

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Elec-

trician.]

A franchise for a telephone exchange has been ap-

plied for at Ortonville, Minn.

The Fairmont, Minn, Telephone company has com-

pleted its system and has it in good working order. It

is proving very popular.

The Mutual Telephone company of Des Moines, la.,

has awarded the contract for furnishing long-distance

telephones and a multiple switchboard to the Connecti-

cut Telephone & Electric company of Meriden, Conn.

Negotiations are pending by which the Northwestern

company may acquire by purchase or build a direct tele-

phone line from Sioux City via Akron, la,, and other

points north, along the line of the Milwaukee road.

The council of Owatonna, Minn., will probably grant

a franchise for a telephone exchange to the Union Elec-

tric Telephone company of Waucoraa, la, , to be in opera-

tion by February ist.

The Harrison Telephone company has its exchange

nearly completed at Deadwood, S. D,, with connections

to Ft. Meade, Sturgis, Whitewood, Galena, Central,

Lead, Terraville, Terry and Portland, and it will soon

begin operations.

The Marshall Telephone company of Marshalltown,

la., has rebuilt its switchboard and enlarged it.

Chas. Johnson has bought the Tomah telephone ex-

change at Tomah, Wis,

A telephone -exchange is being installed at Redfield,

S, D.

The Tri-city Telephone company at Lyons and Clin-

ton, Is., and Fulton, lU., has been completed and turned

over to the company. The company gives free connec-

tion with 19 towns adjacent. The old company has

started a war, and rates are tumbling.

The Blue Earth Valley Telephone company of Winne-

bago City, Minn., will complete its system from Man-

kato, Minn , to Northern Iowa in a short time.

The Winnebago Telephonie company is rebuilding

FIG. I. ELECTRICITY AT NICE.—DV

the building. Over 200 16 candle power lamps are re-

quired to light the warehouse, and in Itasca itself about

150 more 16 candle power incandescent lamps are in-

stalled.

This plant is a show plant in that district, and no rail-

road man who visits Itasca is allowed to depart before

he has been shown the pumping plant. The insurance

companies have also expressed considerable satisfaction

at the adoption of electricity in lieu of steam.

Explosion Due to Acetylene Experiments.
A Berlin dispatch says: "An explosion occurred in

the Moabit quarter, jn the house of the scientist, George
Isaac, who was experimenting with the manufacture of

acetylene gas. Isaac and three assistants were blown
to atoms. It is stated that Emperor William had in-

tended to visit Mr. Isaac's laboratory, as his experiments
had attracted the emperor's attention."

NAMO ROOM IN CENTRAL STATION.

the Forest City, Iowa, exchange and putting in first-

class materials throughout.

The Northwestern Telephone Exchange company has

been granted a right of way through Rochester, Minn.

Steps are being taken at Kirkville, Iowa, to secure

telephone connection with other towns.

The Union Electric Telephone company will extend

its system from Zurabrota, Minn., to Red Wing, Minn.,

next season.

Rush City, Minn,, will shortly have telephone con-

nection with Danewood,

A telephone system will be built from Marshfield,

Wis., to Grand Rapids. A similar plan is for a line

from Wausau to Marshfield.

C. W. Beeman has applied for a franchise for a tele-

phone system at Valley City, N. D.

The Spokane ^ Columbia Telephone company is pre-

paring to connect Spokane, Wash., with the Kootenay,

Yale and Boundary mining districts in British Colum-

bia, and to operate in Washington, Oregon and Idaho a

general longdistance telephone system.

The Flandreau (S. D.) Telephone company has been

incorporated with $2,000 capital stock.

Morgan Brooks of Minneapolis and Charles Church

have been granted a franchise for a telephone system at

Northfield, Minn. They have purchased the equipment

of a local company that failed there.

The Sunset Telephone company is arranging for the

construction of a metallic system from Walla Walla to

Seattle and Tacoma, Wash., work to be begun March
ist if weather will permit.

The suggestion of Comptroller McCardy of St. Paul

FIG, 4. ELECTRICITY AT NICE.—AUTOMATIC REVERSE
CURRENT SWITCH.

to tax telephone poles produced a vigorous protest from

the Northwestern Telephone corajiany's officials at the

meeting of the Assembly committee on streets. General

Superintendent Wainman was present and said that the

company was assessed more nearly to the actual cost of

its plant than any other corporation in the city. The
committee laid the matter over.

Electricity at Nice.
The demand for better illumination and for a more

generally available form of power was early brought to

the attention of the gas companies of Europe, and a

few of these, being sufficiently impressed with the fact

that electricity had come to stay, decided to embrace,

instead of quarrel with, the new commercial factor. One
of the localities where this policy found favor was Nice,

the gas company taking up the question as a means of

self-defense. The union of gas and electric interests

was made in 1893, and to-day the municipal and indi-

vidual consumers enjoy excellent service.

The central station was placed at the corner of two

streets, rue St. Michel and rue de I'Hotel des Postes,

and abuts on open courts in two directions parallel to

these.

The upper floors are occupied by the offices of the

company. The station proper at first comprised two
steam boilers of 226 square meters of heating surface,

three direct-connected engines of 175 effective horse

power and a battery of accumulators with 600 ampere,
hours' capacity: Since the original installation was
made, the plant has been duplicated, making a total of

about 850 horse power.

The general appearance of the interior of the plant is

shown in Fig r.

The steam pipes are connected on the loop system, so

that one or all the engines may be driven at once. This
piping is of riveted steel, 200 millimeters in diameter.

In this system of tubing provision is made for the re-

turning automatically of the water of condensation to

the water tanks in the boiler room. From the main
tubing the branches to each of the engines are of cop-
per; the escape pipes lead out under the flooring and are

of iron.

The combination machines comprise a compound en-
gine making 220 revolutions per minute, developing

normally 175 horse power, but capable of giving 200,

The dynamos are of the interior-pole type without col-

lector. They are direct-connected at the base of the

machine; the armature is bolted solidly on the frame,

and the revolving field is firmly fixed to the driving shaft

of the engine, as illustrated in Fig. 2.

The dynamos have four poles, with a normal rating

of 250 volts and 450 amperes, but can be pushed with-

out inconvenience to 525 amperes and without sparking
at the brushes.

The insulation of these machines is extremely high.

The conductors are insulated from the castings, these

latter from the braces which support them, and the

braces from the spider frame to which they are at-

tached. There is then a triple series insulation, and
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there is little probability of an earthing of the system at

the dynamo. The entire combination moves noiselessly

and without sparking at the commutator.

The more recent addition to the plant consists of a

single cylinder Corliss engine of 300 horse power, driv-

ing a 200,000 watts dynamo at a speed of 70 to 75 revo-

lutions per minute. This machine is similar to the

former.

The adjustment of the brushes is so perfect that no

appreciable difference is seen in the position of the

brushes, under a load of 250,000 watts or no load. The

fields of all the machines are wound in parallel; the ar-

matures are on the Gramme principle, but the winding

is composed entirely of copper bars, connected end to

end in such manner as to form a continuous spiral, each

turn thoroughly insulated from its neighbor. The in-

ductive action between adjacent plates is quite feeble;

there is only about 1.2 volts difference of potential

where these are near together, and there is virtually no

self-induction.

The dynamos on the three-wire system are connected

with the switchboard by lead cables and are run in

groups of two of no volts each in tension, while the

groups are connected up for quantity.

All the sources of current are coupled in parallel upon

the two principal bus-jars, as shown in Fig. 3, and a

difference of potential of 220 to 250 volts is developed,

according to load requirements.

From the bus-bars the feeders lead to the various

distribution bcxes, and thence branch by cables to indi-

vidual or public installations. Fig. 3 is sufficiently

plain to require no explanation.

The current in its course to the switchboard passes

through an automatic switch operated by a reversal of

current (Fig. 4), a hand switch, and an ammeter. Each

dynamo can also be operated singly or in combination

with others through double-pole switches. This auto-

matic switch performs an unique function. When
several dynamos are working in parallel, or charging

accumulators, circumstances may rise by which the ten-

sion of one of the sources of current may drop below

the normal. In a dynamo this may result from decrease

of steam pressure, a break-down in the exciter, or an

accidental change of polarity. This may result seriously

unless immediately checked. The apparatus in ques-

tion seizes upon the first moment of reversal.

The operation of opening is dependent on polarity

changes. The two coils shown are so wound that they

tend to hold the horizontal tongue of the polar relay, a

permanent magnet, in a position to hold the upright

lever, which in turn keeps the switch contact closed.

Now, when the current is changed the polarity of the

relay coils is reversed, the tongue is repelled from its

normal position, and at the same time drawn to the op-

The public lamps, 60 in number, are arcs of 10 to 15

amperes, two in series. These are extinguished at i

A. M., when theirplaces are substituted by two gas-light

jets—one on either side and below the arc lamp on the

same post. The illustrations are from Vhidustrie

Eh-ch/qii,-.

Grant Brambel's Dynamo.
The daily papers have published a great deal about

the invention of a rotary steam engine by Grant Brara-

Plans for Changing^ Northern Pacific
Suburban Service from Steam

to Electricity.
An important electric railway project which has been

long in contemplation is the changing of the motive

power on the suburban lines of the Northern Pacific

system in and about Chicago from steam to electric

power. The Chicago /record of December iSth has

this to say of it:

The enlargement of the Northern Pacific suburban

MA- g n A • (1 D g g A A A g A A A [?

FIG. 3.

bel of Sleepy Eye, Minn., which he is stated to have

sold to an English syndicate for the enormous sum of

$1,600,000. Mysterious references have also been made

to a new dynamo of Mr. Brambel's invention. The
Minneapolis correspondent of the Western Electri-

cian writes that this new star in the inventive firma-

ment has, in fact, patented an "arcodescent" electric

system which is said to be greater than his engine. It

permits of two separate currents from one armature and

commutator. It is attracting attention from electri-

cians all over the country, it is claimed, but Mr. Bram-

ELECTRICITY .^T NICE. SWITCHBOARD CIRCUITS.

system and the conversion of the road into an electric

line is said to be the purpose of the Suburban Railway
company, lessees of the road, in the filing of a mortgage
for $3,000,000, in Chicago December isth and in Wau-
kegan yesterday.

The change from steam to electricity has long been
talked of by the officials of the road, but until this week
no decided move in that direction was made. The
mortgage filed with the recorder of Lake county yester-

day covers an issue of bonds, and is given to the Chi-
cago Title & Trust company. The Suburban company
is to equip the road with electricity at an expense of

$1,250,000, and to build extensions with the rest.

One line will run northwest through Lake county, in

the vicinity of Gray's Lake, and others west and south-
west from Chicago to Harlem and La Grange, to connect
with the Harlem & Batavia and the Chicago & South-
western roads.

H. K. Galvin, secretary of the company, said last

night that the Chicago & Northern Pacific Railway com-
pany tracks, of which the Suburban is lessee, would be
equipped with electricity as the result of the transaction,

though no appropriation of any specified amount had
yet been made for that purpose. "I expect that it will

be done during the coming summer," he said, "and
work will be begun as soon as the weather breaks. The
main line, running alongside the Chicago, Burlington &
Quincy tracks, through Berwin, Riverside, Grossdale
and La Grange, will be eventually extended as far as

Aurora, though that will not be done until that part
which is now being constructed is completed. Our
franchise allows us to run through Cook, Lake, Du Page
and De Kalb counties. After the construction of our
line to Aurora we probably will go west to Elgin from
Harlem."

ELECTRICITY AT NICE.—DIRECT-COUPLED UNIT.

posite position—discharging the lever, allowing the

coiled spring on the axle of the switch to act, and break

the connection. In the illustration the circuit is open.

On the three-wire systems a balancing dynamo with

two separate circuits is operated in the same field, re-

volving on the same shaft. One of these circuits feeds

to the positive, the other to the negative line. Either

voltage being above or below normal pressure is cor-

rected by this equalizer. This arrangement prevents a

fluctuation amounting to an appreciable difference along

the line, and it also materially reduces the spark at the

dynamo brushes, consequent upon unbala-ced circuits.

bel is refusing all offers and will introduce the machine

himself. The big figures and large claims, with much
attendant mystery, which characterize this relation from

the Northwest are calculated to excite suspicion, and

corroborative details will be required before it is ad-

mitted that the Sleepy Eye inventor has performed an

electrical feat that cannot be accomplished now by other

means.

Hearings Before the Ways and Means
Committee.

The Washington correspondent of the Western
Electrician states that, the ways and means committee

of the House of Representatives having decided to take

up the tariff during the present session, hearings on all

chemicals and kindred lines under schedule A will be

held on Monday, December 28th. All wire is included

under schedule C, and the hearings will be held on

Saturday. January gth, and on the same date hearings

will be given to importers of all kinds of machinecy.

All articles used in electrical manufactures at present

on the free list will be taken up on Monday, January

nth.

Canon Fleming of St. Michael's Church, London, has
had a large telephone transmitter placed in his pulpit, so

that his sermons may be heard in a number of hospitals

and other institutions.

The new electric light plant in Lincoln Park. Chi-
cago, which is about completed, added its brilliancy to

the holiday festivities on the North Side.
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lation problem. As long as the city depends upon horse

cars it will bs subjected to these inconveniences.
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The Western Electrician's first special electric light

convention number fdated May 9th} contained 7,5765t|uare inches

0! advertising. For the same week the "Electrical World" con-

tained 7,326, the "Electrical Engineer" 3,687 and the "Electrical

Review" 3.376 square inches of advertising.

The Western Electrician's advertising, therefore, ex-

ceeded that of the "Electrical World" by 250 inches, that of the

"Engineer" by 3,889 inches and that of the "Review" by

4,201 inches. It exceeded the combined advertising of the

"Review" and "Engineer" by 5 I 4 inches.

OtjR esteemed contemporary, the jVcia York Herald,

seems to have lost its temper in last week's snowstorm,

"That a great city like New York should permit itself to

be so inconvenienced by a snowstorm seems incred-

ible," it remarks. The reason for its impatience may be

judged from the following; "Why should franchises be

granted to street railway companies that do not contain

imperative clauses to provide adef]uate carrying facili-

ties under such emergencies?" It must be trying for

our eastern friends to learn that even "a great city like

New York" cannot change the seasons or control the ele-

ments. Very little sympathy will be wasted upon them

because of the attitude of New York upon the transpor-

Canadian practice has reached the point where the

recognition of the electrical engineer is forced upon

the attention of architects and builders. It would seem

that this subject has not heretofore received the atten-

tion in the Dominion that its importance demands. The

Cayiadian Electrical Neics says that the engineering of

electric lighting, power transmission and railway plants

is placed in the hands of architects, sanitary engineers,

provincial land surveyors—anybody but electrical engi-

neers—and the results are just what might be expected.

This condition is not due to any scarcity of men quali-

fied to conduct such enterprises successfully, for. as our

contemporary points out, the Dominion possesses institu-

tions of learning that turn out electrical specialists

who are eagerly sought by American corporations. It

should be remembered that architects and civil engineers

require all their time to keep themselves posted in their

own business; and it is not to be expected that they can

keep up to the times in electrical matters, where improve-

ment is rapid along many differing lines, and where the

text-book knowledge of 10 years ago is left behind in the

dark ages. It is evident that our Canadian friends recog-

nize the fact that special training is necessary in order

to qualify anyone to keep up with t"he march of elec-

trical progress, and they point out that it is inevita-

ble that specialists in other branches, even highly

educated civil engineers, will merely voice the ideas of

some particular electrical manufacturing company to

which they have applied for technical assistance. For this

reason independent electrical engineers should be consult-

ed, and their advice should be followed. Our contemporary

remarks that good engineering is the great want of the

day in electrical matters, and if works that are distinctly

electrical enterprises are carried on by members of other

engineering specialties, it is not because there are no

electrical engineers in Canada. The fact that attention

is being directed to this subject and that it is receiving

such intelligent consideration is sufficient guarantee that

the importance of the profession of the electrical engi-

neer will soon be fully recognized throughout the Domin-

ion.

After the Berliner decision, what? The impression

prevails quite generally that the decision by the Su-

preme Court of the United States in the Berliner case

will settle the legal question as to whether the micro-

phone transmitter, and therefore the telephone business

itself, will be open to the public as far as patents are

concerned. The facts as we understand them are sub-

stantially as follows:

If the Supreme Court should find that the Berliner

patent was void on any ground contended by the gov-

ernment, the decision would of course end the matter,

and the use of the microphone would thenceforth be

open to the public. The Bell company does not claim

to have any other broad patent which covers the instru-

ment.

The Bell company, however, in its arguments before

the Supreme Court, claimed that only the question of

fraudulent delay in the Patent Office was a proper ground

for cancelling a patent once granted, and that the Su-

preme Court was precluded from considering in the

case before it the other arguments which were advanced

against the validity of the patent. The Bell company

itself filed a brief of legal authorities to maintain this

point. If the Bell contention on this point should be

sustained and the Suprtme Court should decide that

there had been no fraudulent delay of the patent in the

office, the court would decide the suit in favor of the

company, but the decision would leave all other grounds

for the invalidity of the patent to be determined in the

future by suits for infringement. Under such circum-

stances the courts probably would not grant preliminary

injunctions until there should be some final adjudica-

tion in favor of the patent on substantially all the

grounds of invalidity raised against it, and this would

probably not be for several years, On the other hand,

should the Supreme Court consider that all the grounds

for the invalidity of the patent are before it for consid-

eration, and should it declare in favor of the Bell com-

pany, on each ground, the courts would immediately

grant preliminary injunctions against the users of in-

fringing instruments.

It would be supposed that under such conditions the

Bell company would be anxious that the Supreme Court,

the greatest tribunal in the country and one whose de-

cisions would everywhere be considered as final, should

immediately pass on all the grounds of invalidity that
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have been urged against the patent, in order that it

might at once have a clear title to the invention, if the

patent is indeed a valid one, rather than be attempting

to preven t the court from considering the various grounds

of alleged Invalidity. An explanation is sought for the

attitude of the Bell company in trying to exclude certain

questions of invalidity from the consideration of the

court. Can it be fear that the court will decide the pat-

ent invalid on some of the questions raised? Or is it

possible that the company does not seriously rely upon

the patent for legitimate protection, but wishes to main-

tain it in existence as in form a valid patent, to be held

in terrorcm against prospective infringers? Such a

course of conduct, although recognized by the ethics of

modern trust and corporate greed, is in essence a fraud

against the people and competitors or prospective com-

petitors, and against the licensess of the Bell company,

from whom royalties are being exacted.

It is sincerely to be hoped that the Supreme Court of

the United States will find itself enabled to consider

and to pass upon all the questions before it, so that the

exact status of the patent can be determined at the ear-

liest possible moment. This is in every way desirable,

and especially so to the licensees of the Bell company,

who are now paying royalties without substantial pro-

tection, and who otherwise might ba forced to do so for

years to come for a patent which may finally be deter-

mined to have been invalid from the beginning.

In discussing such a radical proposition as that in-

volved in the four-cent street car fare ordinance passed

by the Chicago City Council, it is not to be wondered at

that some extravagant and ridiculous assertions are

made. For instance, Mr. Pingree, the "reform mayor'-

of Detroit and the governor-elect of Michigan, made this

statement to a reporter while on a visit to Chicago last

week: "I have studied the matter and I know that on a

two cent fare basis the companies can pay fair and just

dividends. They can give a fair return for the actual

money they have tied up In the plant. It would be the

duty of any mayor to veto this ordinance and demand a

further reduction." Very likely Mr. Pingree Is sincere in

his frequently repeated declarations of devotion to the in-

terests of the people, but his record in discussing the ques-

tion of municipal ownership of electric lighting plants In

his own state shows that he Is a man of rash statement

—

one who seems to assume that corporations of whatsoever

degree or character are always robbers and invariably in

the wrong-—and not a broad-minded and judicial reasoner

on economic questions. He is not to be trusted in giving

figures, for he is apt to present what he thinks ought to

be as the thing which is. This Is the case in the asser-

tion quoted. Official statistics of street railway opera-

tion show that it is untrue to say that the companies can

return dividends on a two-cent basis. Mayor Pingree's

bald statement is without foundation in fact, and yet

many worthy people will doubtless give it credence and

be misled by it.

Again, the newly elected governor says that "Hackmen
and cabmen have as much 'vested rights' as the man who
owns the street car lines. You never hesitate to take

the license from the cabman or the hackman as soon

as he overcharges. There is no doubt that the street car

companies are overcharging." The comparison is plaus-

ible on its face; but how are the streetcar companies

overcharging? Are they asking more than their fran-

chises allow them to do? The hackman is called to ac-

count only if he charges more than the rates fixed. Are
the street railways doing that? If not. can the existing

agreement be nullified before the expiration of the time

limit? Would that be a violation of a contract and thus

unconstitutional? The question, then, seems to come to

this: Is a franchise a contract In the legal sense, or is

it merely a grant of particular privilege, vested in indi-

viduals, which may be revoked at any time when de-

manded by public policy? This a problem for the de-

termination of the courts.

But there is one feature of the result of the enforce-

ment of the four-cent fare ordinance that the companies
seem to Ignore. It is claimed that the receipts will be
reduced 20 per cent. Is it not fair to presume that traf-

fic will be considerably increased by the lower rate?

Would there not be more rides taken at a cheaper price?

Undoubtedly there is a great community In Chicago virho

ride only when absolutely compelled to, because the rate

is five cents. A reduction of 20 per cent. In the price

would undoubtedly attract much additional business

from these persons. No one can predict what the in-

crease In traffic would be, but It seems altogether likely

that the falling off in receipts would not equal 20 per
cent. In fairness this point should not be forgotten.
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The Economy of Electric Car Heaters.

It has been generally supposed that the cost of main-

taining electric heaters in street railway cars is consid-

erably greater than the expense of running coal stoves.

Even the advocates of electric heaters have generally

conceded this point, laying stress, however, on the

greater convenience, cleanliness and ease of regulation of

the electric heating system, with the saving in car space.

But a recent careful test seems to indicate that where

station economy cuts down the fuel cost of current pro-

duced to the figure now obtainable in the best modern

stations, the electric system shows actual economy and

that the cars can be maintained at a comfortable tem-

perature for less than one cent per car-hour.

The test referred to was made on the system of the

South Chicago City Railway company by Superintend-

ent B. J. Jones, on November 30th. The cars on this

road areall electrically heated and it was desired to ob-

tain exact data of the cost of current used to produce

the heat- It should be noted that the economy of this

company's station operation is such that current is pro-

duced at the exceptionally low fuel cost of less than a

quarter of a cent per kilowatt hour. The results were

figured in two ways—on the basis of fuel cost only and

on the basis of fuel, oil, waste and wages of employes in

engine department. Inasmuch as the fuel expense is

the only item of cost increased by the use of the heaters,

the other items in the second computation remaining the

same if the heaters are not used, it seems to be just to

figure on that basis only. Assuming that to be the cor-

rect method, very economical results are shown.

It should be explained that there are six heaters to

each car, suppHtd by the CcnEolidattd Car Heating

company of Albany. Each heater has afive-point regu-

lating switch, so that five degrees of teat are obtainable.

In ordinary winter weather—such as that experienced

thus far this season--no more heat than that from the third

point is desired, but if the thermometer approaches zero

the fourih-point current will be needed, while for very

severe weather the full capacity of the heater may be

necessary. The tabulated data of the test follow:

Tes/ of Consolidated Companys Eiecific //eaters on

Car \o. fS of the South Chicag'o City Railzvay

Comfany, Xoi'ember jo, iSgb.

Six heaters to each car, controlled by five-point regu-

lating switch.

Thompson portable wattmeter used. Voltage, 525
volts,

ist point 1, 100 watts per hour.

2d " 1,500

3d " 3,800
4th " 4,900 " " "

5th " 6.500 " "

Cost of fuel for generating one kilowatt hour. So. 0024.
Cost of generatmg one kilowatt hour, including fuel,

oil, waste and wages of operating force in engine de-

partment, So. 0065,

Cost of screenings burned at the power house during
this test, go cents per ton.

Cost of running heaters 18 hours per day, on the

basis of fuel cost only:

ist point So. 048
2d " 0.064

3d " 0.163
4th " 0.211
5^h ' 0.28

Cost of running healers iS hours per day, on the

basis of fuel, oil, waste and wages of employes in en-

gine department:

ist point So. 13

2d * 0.175
3d " 0.442
4th " 0.572
5th ' o 76

The Lampist Discovered.

An "assistant lampist" is about to be chosen for the
postoffice building. As indicated by his title he will as-

sist the "lampist." The only important tart of the pro-

ceeding is that the department, presumably through the

personal efforts of Postmaster Hesing. is trying to force

a new word into the language. It has taken the ordinary
word lamp, wantonly added "ist" to it, and called the

result a person "who doesn't know enough about elec-

tricity to be called an electrician, but who is too well

posted to be designated a lamp-trimmer." The work of

the "lampist" is to care for the lamps, or as many as

convenient. The "assistant lampist" will care for the

rest of the lamps. The more impressive responsibility,

however, will rest on these two officials in their efforts to

be worthy of a title which has only begun to clamor for

public recognition.

—

Chicaffo Tribune.

Telephone Concerts in Wisconsin.
The new departure of the Wisconsin Telephone com-

pany, in supplying to its patrons the music of the Palm
Gardens, Milwaukee, as it has been doing for the last

six weeks, anticipates Bellamy's prophecy, and is a dis-

tinctively twentieth-century idea. The success of the

company transmitting to its patrons the several

speeches of the campaign led it to the experiment of

transmitting the music of this popular resort.

The results have attracted much attention, as the

orchestral work is now being transmitted in a very grati-

fying manner, and is supplied every evening and Sun-

day afternoons to all Milwaukee patrons who are

equipped with the proper lines—metallic circuits—and

desire it. Thus far it has been offered as a compliment

to tbe company's subscribers.

The sister towns, meantime, have participated in the

benefits of tbe company's liberality, and concerts have

been given at intervals to the chief telephone centers, as

Oshkosh, Appleton, Sheboygan, Racine and other cities.

"In the country exchanges," says General Manager J. D.

McLeod, "we have offered the public at large, with our

compliments and a pretty souvenir, a continuous per

formance. by interspersing between the Palm Garden

numbers solos on the violin, banjo and cornet, and

vocal solos, as well as a phonographic hodge-podge, from

the telephone building—always greatly to their amaze-

ment and delight.

"At the last concert in Racine, for example, not fewer

than 500 people were waiting their opportunity in the

hotel rotunda. Cornet music was transmitted from

New York at the opening of the long-distance lines.

But aside from this, we are the pioneers of this sort of

thing in this country. In London and Paris amuse-

ment companies (distinct from the telephone companies

proper) will give a telephone tour of the several theaters

and music halls, for a consideration: but the commer-

cial aspect of the question has not concerned us.

"Judging from the nightly demand upon us, and its

popularity, there is a merchantable quantity in such en-

tertainments; and amusement people may ultimately

take it up on these lines. But so far as the Wisconsin

Telephone company is concerned, it is enough to have

broadened its usefulness. You know that we are not

always an unmixed source of joy to our patrons, and this

pleasureable feature of the service is a means of retalia-

tion, as it were."

The highest bid for the electric railway plant in Still-

water, Minn., was 52,300, and as the indebtedness
amounts to 55.150 the court will not accept a bid for

less than that amount. All proceedings have been
abandoned until spring-

American Institute of Electrical Engi-
neers.

At the meeting of the Institute held on December 16th

the subject of the discussion was "The Rontgen Ray,

and Its Relation to Physics." President Duncan occu-

pied the chair, 100 members and guests being present.

The discussion was opened by Professor Rowland and

participated in by Professor Elihu Thomson, Dr. M. I.

Pupin, Dr. A. E. Kennellyand Max Osterberg,

A communication was read from Professor W. M.

Stine of Chicago on "The Generation of the Rontgen

Ray."

At the meeting of the executive committee in the after-

noon the following-named associate members were

elected: Chas. Haraen Adae, New York city; William

W. Blunt, London. Eng ; Robert A. Byrns, Lafayette,

Ind. ; John J.
Grain, Niagara Falls, N. Y.; Henry H.

Humphrey, St. Louis, Mo. ; Dr. Erasmus Kittler, Darm-

stadt, Germany; Harry Milton Latham, Ampere, N. J.:

Robert Stuart Stewart. Detroit. Mich.; Frank Sutton,

New York city.

The following-named associate members were trans-

ferred to full membership: O. P. Loomis, Bound Brook,

N. J.; A. M. Schoen, Atlanta, Ga.; H. G. Field, Detroit.

Mich.; S. G. McMeen, Chicago. 111.; S. B. Fortenbaugh,

Madison, Wis.; Lee Hamilton Parker, Schenectady, N.

Y.; H. M. Brinckerhoff. Chicago, 111.. J. W. McCiosky.

Buenos Ayres.

Electricity in the Boston Union Railway
Station.

The most striking feature of the plans for the new
union station in Boston, according to a local paper, is

not the convenient arrangement for the handling of the

baggage, the architectural characteristics of the build-

ing or the arrangement of the tracks and rooms; but

the new plans embody an idea that has never before

been put into execution anywhere in the world, provid-

ing for the joint handling of electric and steam traffic.

In some respects the new station may be considered

as being an electric station, for it will provide for the

handling of the suburban traffic south of Boston, amount-
ing to hundreds of millions of passengers annually, by
means of electric trains.

The fact that the problem before the Boston Terminal

company, in preparing the plans for the new station,
was one that has never been dealt with before by any
terminal or railroad company, has made the work slow.
and has kept the company from making public any in-

formation regarding its new plans. The station elec-

trical equipment, apart from applying the third-rail

system to the tracks, will be very complete. The light-

ing of the great building and yards and the providing
for electric signals will require an extensive electrical

installation. The Terminal company's plant will fur-

nish light for the building, offices, signal towers and
signals.

There will be something like 200 switches in the
terminal yards, and these will be thrown on the pneu-
matic block system in use in the Northern union sta-

tion, unless something better is invented before this

part of the work is reached, the compressed air plant
being operated by electricity. It is expected that

the Terminal company will have its own large power
plant, independent of the big plant of the New York,
New Haven & Hartford between Hingham and Nan-
tasket, the plant being operated by electricity. The
suburban trains will be lighted by electricity when in

operation, and one of the officers of the New Haven said:

"We cannot tell what we may use electricity for. it is

proving so useful. We may do almost everything with
it except light our roadbed."

Telegraph and Telephone Business in

New Zealand.
The annual report of R. J. Seddon, postmaster-general

and electric telegraph commissioner of New Zealand,

shows that for tbe year ended March 3T, 1896, the gov-

ernment receipts from telegrams were /'92.289 gs. 6d.,

and the miscellaneous telegraphic receipts ^^4, 889 4s. 7d.,

while the revenue from telephone exchanges was ^25,-

933 125. gd. The value of government telegrams sent

was ;^25,S43 iis. iid. The number of forwarded tele-

grams was 2,124,211—an incriease of 90,411. At the

close of the fiscal year there were 6,245 niiles of tele-

graph lines and 389 miles of telephone lines, and 15.764

and 4.947 miles of wire respectively. The number of

telephone subscribers on March 31st was 5,143, con-

nected with 26 exchanges. There are three telegraph

inspectors, one sub-inspector, one electrician, 346 oper-

ators and 63 linemen. The telegraph and telephone

business of the colony, as judged by the revenue, in-

creased 9. 48 per cent, over the preceding year, and the

proportion of telegrams^ per head of population is 305.

The telegraphic receipts were over /20.000 less than

the expenditure, but, taking into account the value of

government telegrams, a credit balance of ^^5. 290 4s. Sd.

is figured. The operation of the government telephone

service shows a loss since 1S93, amounting to ;^3.5I9 4s.

Gd. for the year ended March 31st last.

Electric Lighting Effects in the Ballet.

An English contemporary gives this account of recent

spectacular lighting with incandescent lamps on the stage

of the Empire Palace Theater in London: There are some
novel effects carried out in the ballet of "Monte Cristo"

which are worth notice. By means of specially designed
lamps there is an illuminated waterfall in the second act.

but the main display is in the cave scene. Here there

are, firstly, a set of 108 pendant lanterns representing

gems of different colors, each of which is composed of

several lamps, over 600 being in operation. But the

main novelty is in the production of electrical effects on
the dresses and properties of 24 coryphees and 10 men
dancers, each of whom carries an average of 100 minia-

ture improved electric lamps specially shaped to suit the

designs of the dresses. The interesting feature of this is

that since it would be impossible to light such a number
of lamps by means of current produced, as has been
done heretofore, from accumulator cells carried by the

dancers, special means were devised by Mr. Fanta by
which the dancers' dresses are put in direct contact with

the current from the mains of the Metropolitan Supply
company, but reduced to such a voltage that all danger
of shock is avoided. This is done by a carpet or stage

cloth, by means of which the current is conveyed to the

shoes of the dancers or to wands carried by them, and
the effect when a line of dancers breaks into sudden light

is very striking. In the "Apotheosis" of the first act the

combination of miniature lamps (over 7,000 in number)
is made to represent a diamond throne, and jewelry in

the form of crescents, tiaras, pearl festoons, lovers' bows,

stars, crowns, etc.; the lamps in this case being con-

structed on the model of cut diamonds and round or oval

pearls, and, finally, the whole number of 34 dancers with

illuminated dresses are grouped in the background alter

having performed their dances unimpeded.

The General Electric Railway company of Chicago,
which has a franchise for a street railway in Dearborn
street, has filed another suit for damages against the

Chicago City Railway company in the Circuit Court.

Its first suit, in which it asked 5250,000, was dismissed

by Judge Clifford on a technicality. The company im-

mediately filed another, doubling the amount of dam-
ages. The claim is based on the recent litigation be-

tween the two companies, which the complaint says

was malicious.



3i6

Upton Long-burning Lamp.

The Standard Thermometer A: Electric company,

Peabody, Mass., has always endeavored to meet

promptly any improvements in arc lamp manufacture,

and with the advent of the long-burning arc lamp it

commenced to experiment in this direction, finally pro-

ducing a lamp of this nature, which it claims has such

superior qualities as to command quick success. The

new long-burning lamp this company now presents, and

which is illustrated herewith (Fig. r showing the exte-

rior and Fig. 2 the interior parts), is beautiful in ap-

pearance, and combines perfect steadiness of burning and

light. It encroaches upon important footholds of the in-

candescent lamp, in that in its construction it permits

of satisfactory operation whether made 12 or 36 inches

in length, thus admirably adapting it for show windows,

low ceilings, etc.

The lamp is made in 11 parts, including resistance,

inner globe, outer globe and cover. The central fea-

ture is a brass pipe, which acts as a support for the
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contraction. The turn of one thumbscrew at the same

time fastens the carbon and seals the inner globe.

The resistance is fitted beneath the solenoid to the

brass pipe, and is provided with a changeable cut-out,

enabling the lamp to burn on a variable voltage. The

outer globe has no opening at the bottom, and at the

top is provided with a clamp which holds it firmly to the

FIG. I. UPTON LONG-BURNING LAMP.

solenoid, guide for the carbon holder and cylindrical

armature, and at the same time is the skeleton or frame

for the lamp. The solenoid, which is a perfectly venti-

lated magnet, is made large enough to admit of its being

easily slipped over the top of the brass pipe, and rests

on a ventilated shoulder on the pipe. The cylindrical

armature, which acts as carbon rod, controller of the

arc and dash-pot, is made of a metal influenced by mag-

netism and threaded at the lower end so as to receive

the carbon holder and travels inside of the brass pipe.

The upper carbon holder, which is screwed to the end

of the cylindrical armature, is a new and entirely novel

feature. The carbon is slipped into the clamp, which

automatically makes a good contact and positive align-

ment. The construction of the carbon holder is such as

to provide for any expansion or contraction developed

in the lamp, and makes it impossible for the carbon to

drop out.

The cap is screwed onto the top of the brass pipe and

makes an air-tight joint, also serving as the base to

which the insulating lamp hanger is attached. This cap

extends downward in the shape of a rod, at the lower

end of which is an enlargement which serves as a

plunger for the dash-pot. The support for the inner

globe is provided with a threaded hole and is screwed

onto the thread on the base of the brass pipe, thus mak-

ing an air-tight passage for the carbon. The lower por-

tion is flange-shaped and threaded on the inside to re-

ceive the inner globe. The inner globe is provided with

a thread at the top which fits into its holder and when

in position forms an air-tight joint between the inner

globe and its holder. The lower carbon-holding device

also serves to hermetically seal the lower part of the

inner globe, and like the upper carbon-holder automatic-

ally aligns the carbon and provides for expansion and
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elusive right to lay a submarine cable between its shores

and the United States, and also between the different

islands of the group, on certain specified conditions. A
subsidy of $40,000 a year was to be paid to the com-

pany during 20 years, provided the United States should

"grant substantial assistance" to the same enterprise.

A rate of tolls was established, and a contract drawn up

with President Dole of Hawaii, which contained minute

particulars as to the character of the cable and the

period of its completion.

When this project was presented to Congress, it en-

countered another, brought forward by a company of

which J. A. Scrymser was president, offering for

the same bonus to lay a cable clear across to China and

Japan by way of Hawaii. In addition, lower tolls were
insured, and the privileges of telegraphing given to the

government were greater. The result of this competi-

tion was that the committee on foreign relations re-

ported a bill directing the postmaster-general to con-

tract with the lowest bidder for a cable to Hawaii and
the Midway Islands and thence to Japan, at a price not

exceeding $160,000 a year for 20 years, with all govern-

ment messages forever free of cost.

This bill was not further acted upon, but is now be-

fore Congress. What Hawaii has recently done to fa-

cilitate its progress is to refuse to renew her concession

to the Spalding company, while she has also, if we do
not mistake, indicated her willingness to co-operate in a

subsidy for a cable to extend entirely across the Pacific.

This course makes it possible to throw open the bidding,

as the bill reported in the Senate proposes, whereas un-

der the old grant there could be no competition, so far

as Hawaii is concerned, as she had given to a single com-
pany the exclusive privilege of landing on her shores.

It is true that she may profit more largely in the end by
the Senate bill, but it should be remembered that the

Spalding company offered attractive agreements for

inter-island communication.
The advantage of extending the cable clear across the

Pacific is obvious, for whereas Hawaii has a small pop-

ulation and a limited trade, Japan and China offer far

greater prospects of returns on the cost of laying the

wire. As so large a part of the work would be accom-
plished in opening the route between San Francisco and
Honolulu, it is far better to arrange at the outset for a
complete trans-Pacific cable, even though the latter goes

beyond what is concerned with the prospective annexa-
tion of Hawaii, and although the route thence to Japan
has not been surveyed so carefully as that which ex-

tends eastward to our shores.

FIG. 2, UFTON LONG-BURNING L.\MP,

lower portions of the cover, thus forming a shadowless

support.

The salient features of this lamp, to which the manu-

facturers invite attention, can be briefly summed up as

fUlows: It is absolutely free from mechanism; it has no

parts to wear or become gummed; no carbon or guide

rods to polish. In placing the resistance under the sole-

noid, instead of above and close to the ceiling, the fire

hazard is reduced to a minimum, and objections of in-

surance inspectors are overcome. The absence of all

clutches, gears, frictions and other methods for escape-

ment of the carbon insures an absolutely steady white

light- The arc-controlling device maintains a steady

voltage at the arc, overcoming the blue tinted light occa-

sioned by improper escapement mechanism. The method

of securing the inner and outer globe renders the lamp

Geipel's New Steam Trap.
The working of this steam trap, which is manufactured

by Thorpe, Piatt & Co. of 97 Cedar street. New York,

will be clearly seen from the illustration . In its normal

cool position,' with the valve box down and the valve

open, when steam enters the lower pipe it causes it to

expand; this raises the valve box and valve, and the

latter comes in contact with the lever and is closed.

Owing to the manner in which the expansion parts are

arranged, a very small expansion of the lower or brass

tube produces a large movement of the valve, closing it

rapidly before steam reaches it.

The trap is compact and can be fixed upon the base

of an engine or upon the wall of a boiler room without

occupying valuable space. It appears to be very access-

ible, and it is apparent that the valve can be removed

and examined in a very short time. Many traps are
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geipel's new

entirely free from shadow, and the trimming arrange-

ments of the lamp reduce the labor to a minimum.

This lamp was designed by Henry Hallberg, electri-

cian for the company.

The Pacific Cable.
[Kroin the New York Sii>i.\

Allied to the question of the annexation of Hawaii,

and yet by no means dependent on it, is that of govern-

ment aid to the establishment of a magnetic telegraph

line bojtwuen our I'acific shores and I lonolulu.

Since the first session of the present Congress a note-

worthy change in this project has occurred through the

action of President Dole's government. Last year Ha-
waii gave to a company headed by Z. S. Spalding the ex-

STEAM TRAP.

so constructed that the working parts cannot be seen,

The only working part to this trap is the valve, and that

can be seen rising and falling as the trap performs its

duties. By pressing down upon the lever the resistance

to the valve opening is removed, and a simple means is

thus afforded of blowing through when necessary. Con-

sisting of only two tubes, there is no place in which

scale or dirt can lodge. It will work equally well in any

position, and if placed upside down will drain entirely

dry; it cannot, therefore, freeze. It is stated that a

large number of the.se traps have been used by eminent

engineering firms in Europe and that it is in special

favor for high-pressure steam.
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An Efficient Boiler.

The accompanying cut illustrales the Murray two-

sheet seamless bottom boiler, built by the Murray Iron

Works company of Burlington. la. The advantages

claimed for boilers made in this manner are as follows:

There are no seams over the fire, and the bottom pre-

sents a smooth, even surface, where contraction and ex-

pansion are uniform. In a boiler with the circular

seams exposed to the fire the plates, already weakened

by punching, are exposed to the strain of unequal con-

traction and expansion, due to the lap and unequal

heating of the inner and outer plates. The lap and

Submarine Photography by Electric
Light.

The most recent developments in submarine photog-
raphy are thus summarized in the Photographic
Times by Lieutenant Albert Gleaves, following an ar-

ticle by Captain Boiteux of the Brazilian Navy in the
Bolctino do CUib Xaval. Says Lieutenant Gleaves:
"This application of photography is not new, but pre-

vious attempts have been barren of practical results.

Once realized, however, the hydraulic engineer will

have a sure method of estimating for any kind of sub-
marine work, [t will be useful alike to the navy and
merchant marine in the inspection of under-water bot-

toms when docking is not possible, and in the examina-

AN EFFICIEN

rivets form a most convenient lodgment for mud and

scale, are the most difficult parts to keep clean, and are

usually the first places to show weakness and require

repairs. Boilers up to 54 inches by 18 feet are made by

the Murray company in two sheets.

That the ideal boiler would be without seams no one

will deny; as that cannot be attained, the next best thing

is to have as few seams as possible. The Murray com-

pany has, therefore, equipped its shops with the power-

ful machinery necessary to work the largest plates now
obtainable, and is prepared to build boilers up to 54

inches by 18 feet, of two sheets of steel, and with the

side seams above the fire line. The company can also

build 60-inch and 66-inch boilers with seamless bottoms

and with the longitudinal seams half way up, or as far

as the widest plates now made will reach.

The Murray Iron Works company was organized in

1870, and has been continuously in operation ever since,

and under the same management. The plant has

grown in size year by year, and its equipment has kept

pace with the march of improvement Steam and

hydraulic power, compressed air and electricity, and all

the modern appliances that make for low cost, are to-day

employed in the manufacture of its product.

The foundry is claimed to be the largest in the West,

the machine shops the largest in the state, and the boiler

shops the largest in the Northwest. The three depart-

ments are worked harmoniously together, so that their

combined product is placed upon the market at the min-

imum cost of production. The situation at Burlington,

Iowa, on the Mississippi River, where freight rates are

divided, is central and advantageous. Side tracks run

directly into the shops, and are spanned with traveling

cranes, so that the heaviest machinery is handled with

ease and shipments made under cover. A large new

brick addition, too, has just been built, as the company

has for some time felt the need of increased facilities.

T BOILER.

tion of sunken wrecks. By this means the floor of the

sea may be investigated and the flora and fauna of the

ocean depths photographed and studied. In naval war-

fare the submarine camera will establish the location of

booms, torpedoes and mines. Two essentials are requi-

site for the satisfactory working of the apparatus; there

must be sufficient light and the camera must be abso-

lutely water-tight. Captain Boiteux obtains his light

from an incandescent lamp of the Bernstein system, 50
volts and five amperes, which is secured in a box on
the top ot the diver's helmet. The light is projected to a

reflector placed in the rear part of the box, and then

passes through a glass in the front part. The lamp may
be fed by a dynamo or accumulator in the steam launch.

The photographic apparatus consists of a detective

camera (short focus) in a hermetically sealed metallic

case. The case has glass windows corresponding to the

objective and view-finder, and is carried in a box at-

tached to the diving-suit. The lens is operated by a

screw passing through the water-tight case. The results

of experiments with these instruments are reported to

be excellent; objects at a distance of three meters
(nearly 10 feet) could be seen as plainly as by daylight

and were readily photographed."

Calcic Carbide.
The Chicago Gas Light & Coke company, owning the

right to manufacture calcic carbide by the Wilson
process for Cook county, is reported to have closed a

contract with the Chicago City Railway company to

light all of the latter'scars by acetylene gas. The calcic

carbide is to be made in a plant at Sault Ste. Marie,
which has just been erected by the Chicago Gas Light
& Coke company, with a daily capacity of three tons.

The Wisconsin Acetylene company is stated to have a

carbide plant in successful operation at Appleton, Wis.,
manufacturing 1J2 tons per diera, the electrical current
being so continuous and uniform that a days run pro-

duces no slag. The Chicago Acetylene Gas & Carbide
company, owning the Mayo system of making calcic car-

bide, promises to have a plant in operation soon at Ore-
gon, 111., with a daily capacity of six tons. In all these

plants water power is used to generate the necessary
electric current. The fact that absolute contracts are

now being made for the use of acetylene gas as an illu-

rainant is pointed to as strong evidence that the investi-

gators in this field have passed the experimental stage.

In street car lighting the Pintsch fixtures will be used,

but smaller tips will be placed on the burners. It is also

asserted that, as soon as a continuous supply of carbide
is assured for their heavy requirements, acetylene gas

will be introduced on western steam railways.

Electrical Rat Extermination.

The following description of electrical rat-killing is

taken from the Kansas City Star. It is entertaining,

and although the writer'selectrical knowledge is evidently

quite nebulous, the method alleged to be employed may
be understood:

At this electrical establishment it takes 35.000 ohms of

electricity and at least three men to dispatch a rat. This
is the manner of their death: When a cellar rat is caught
by the paws in a steel trap, the trap is brought upstairs.

carefully carried by the chain at arm's length, for a cel-

lar rat will fight and its bite is unwholesome. The elec-

trician then comes forward with a magnetic bell machine,
a sort of young dynamo, with a resistance of 35.000 ohms.
To the machine are attached two long insulated wires;

The rat is laid on an iron plate. A man takes one
wire and applies the uncovered end to the iron plate.

The man who is looking after the rat takes the other wire
and pokes the rat with the bare end of it. The rat re-

sents this, of course, and bites at the wire. The man
with the machine grinds industriously, until the bell

rings, which it does when a resistance of 35,000 ohms is

reached. The exasperated rat bites at the wire and,

quicker than you can say "Jack Robinson," he is dead.

But his taking off has amounted almost to a function.

They also have an electrical method of catching rats

in the electrician's cellar. A large square plate of iron

is placed on the floor, and above it another plate, not so

large, and separated from the other, at the distance of

an inch or so, by porcelain insulators. To each plate is

attached a wire connected with a dynamo having a 1,000

volt alternating current. On the upper iron plate is scat-

tered a seductive luncheon of bacon rinds, old cheese
and tallow. The mouths of the rats down in the deepest

holes begin to water when the odor of this feast perme-
ates to them, and they come flocking to it.

When a rat steps on the lower plate the current has no
effect on him, but the instant he puts his paws on the
upper plate to reach for the cheese the full force of the

electricity reaches every part of his sinewy body, and,

contracting it suddenly, shoots him into the air in somer-
saults. The other rats, observing this, think he is jump-
ing for joy and hasten to the feast. One after the other
they are shot into the air and fall to the floor stunned,
when they are easily captured and killed. Thus it is

that science lends itself to even so humble an occupation
as rat killing.

The Western Electric Knife Switch.
The demand for high grade knife switches has brought

upon the market designs of various makers. Among
the most recent are the type "E" and type "Q" manu-
factured by the Western Electric company, Chicago.

The contacts of these switches are all rolled tempered
copper, and the greatest care in construction and de-

sign has,been observed in order that the switches shall

carry their rated capacity in amperes without showing
any heating of the parts. In placing and fastening the

jaws in position, no solder is used, but the jaws are

bolted to the metal plates or lugs, as can be seen from

the illustrations. By this method the temper of the jaws

is in no way injured and they will always grasp the

blade of the switch with an equal and unvarying con-

tact which will not deteriorate with time. The hinge

contact is made in the same way and the bolt which

passes through the hinge is provided with a lock nut,

preventing any liability of loosening or poor contact at

this point. The blades are of drawn copper, hand

finished.

The base is extended for connections on back of board

and is secured in place by a lock-nut. Swivel connec-

tions are provided which will admit of the circuit wires

being brought into the switch from any direction. The

switches are all made to gauge, and any repair part can

be obtained and a damaged part replaced in a few

moments.

The type "E " is for station and switchboard work,

Type Q with Slate Type Q with Slate Base foi"

Base for no Volts. 500 Volts.

THE WESTERN ELECTRIC KNIFE SWITCH.

being of the regular jaw pattern. The type 'Q" is

essentially the same as type "E," with the addition of

a quick-break spring, and is especially approved by the

underwriters for an entrance or service switch for motor
work, constant potential arc or incandescent lighting.

Two cuts of quick-break switches mounted on slate

bases are shown, one for a pressure up to no volts, the

other for a pressure up to 500 volts.

An illustrated circular and price-list on "E" and "Q"

switches has been issued by the Western Electric com-
pany, and a number of sizes are carried in stock.

Electric Cars on Indiana Avenue.
The electric cars are now running over that portion

of Indiana avenue, Chicago, where there was such
strenuous objection to them. Active work has been done
by the employes of the Chicago City Railway company.
In 10 days from the time the permit to build an electric

road was granted, the company laid 13.5S0 feet of con-
tinuous track. It required two and one-half days to set

the poles, and the five miles of wire was stretched in a
day. On Saturday night the power was turned on, and
at eight o'clock a car containing officers of the road made
a trial trip, with G. W. Knox, electrical engineer, as
raotorman. The sound of the gong as the car moved
along caused the people to stop, and at every cross street

a crowd stood on the corners to watch the brilliantly

lighted car pass, and from the windows of residences
women and children viewed the invasion of the first

electric car.
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The American Solid Wire Joint.

The accompanying cuts illustrate a novel form of

wire joint that was patented December 15, 1896, by

Secretary and Treasurer Clarence E. Brown of the

American Electric Fuse company, Chicago. This joint

has been exploited by the American Electric Fuse com-

pany most energetically during the last year, and now

that a patent has been secured covering the device, the

American company proposes to push the joint more

aggressively than before.

In order fully to appreciate the merits of this novel and

ingenious wire joint a personal inspection will be neces-

sary; but the accompanying cuts will give the reader a

fairly clear idea of the underlying principles of its con-

struction.

Heretofore joints have bsen made of tub^s brazad or

soldered together or one tube grooved or bent in various

shapes, with perhaps perforations for the insertion of

solder. But when either of these methods are used

after a short time the joint may lose some of its tightness

and become loose and admit air between the covering

and connected wires, and corrosion may gradually take

place, which action of course greatly impairs and re-

duces the conductivity and strength of the joint.

The object of Mr. Brown's invention is to pro\ide a

joint for connecting wires used for conveying electrical

currents that will not allow the admission of air between

the covering and connected wires and one that will not

become loose by any ordinary usage to which a joint is

subjected. His object is to prevent corrosion being

CORRESPONDENCE.
New York Notes.

New York, December ig.—New York is certainly not

to be envied for its street railway facilities or prospects.

We have thousands of antiquated horsecars, but we are

too fastidious to permit of the erection of overhead

trolley wires and poles. The cable has not proved a

glittering success, and this week both the trolley con-

duit and compressed air systems are, figuratively speak-

ing, decorated with black eyes. The severe snowstorm

of Wednesday hampered the electric conduit lines on

Lenox and Lexington avenues so seriously that traffic

was very irregular and uncertain and for a time sus-

pended. This was the day of triumph for the com-

pressed air people, whose cars were successfuly oper-

ated during the storm. But alas! To-night comes the

report that an accident happened to an air motor of the

Lenox avenue line at One Hundred and Thirty-fourth

street and Lenox avenue. The car was traveling at a

moderate rate of speed when there came an explosion

which was heard several blocks away. Part of the floor-

ing of the car was blown up, some oE it striking the top

of the car. Ihe car came to a sudden standstill. An
examination showed that a tank underneath the car bad

exploded. It is believed that either the metal of the

lank was defective or that the tank was subjected to loo

great a pressure. This accident will of course be used

as a club by the opponents of Ihe air motor system.

Where we shall now turn we know not.

Fid.

Fio. a

y Fig. 5 Fig. 4

THE AMERICAN

caused by the admission of air. and further to provide a

joint of great strength and conductivity.

The invention consists essentially of a double spirally

wound sheet of metal foil, each spiral being wound in

an opposite direction to the other, with space left in the

center of each spiral for the insertion in opposite direc-

tions of the ends of the wires sought to be connected.

The ends of this metal foil are then twisted in opposite

directions by a special tool until the whole joint becomes,

as it were, welded together into a solid joint.

Fig. 2 is a view of the joint after the wires are con-

nected. Fig. 4 shows an enlarged side and end view of

the joint, also how the metal foil is spirally wound in

opposite directions. Fig, i is a view of the joint with

the wires inserted in joint ready to be twisted together

into solidity. Fig. 1 shows a longitudinal enlarged

view of a section cut from the joint and an end view of

the section cut from the joint after being twisted.

The American Electric Fuse company has sold already

large quantities of this novel specialty, and the securing

of its patent now places it in an enviable position, as the

American joint has won for itself a host of hrm friends.

The New Jersey Supreme Court has rendered a de-

cision against the East Jersey Telegrap.h & Telephone
company in the suits brought by Solon Humphreys and
other owners of properly in Jiayonne to prevent the

corporation from erecting poles and stringing wires

along certain streets of that city without the consent of

the owners of abutting property. The company pro-

ceeded with its work of construction under the pro-

visions of an ordinance jiassed by the Bayonne Hoard
of Councilmen. The Supreme Court's decision is based

upon an opinion by Judge JJepue, who maintains that

the ordinance granting to the corporation its franchise

is not in conformity with the Bayonne city charter,

which requires the consent of property owners before

jnpedimcnts can be placed in front of their realty.

SOLID WIRE JOINT,

The Sun publishes a contribution from Herman
Haupt upon the question of changing the motive power

upon the surface roads of New York, The cable is dis-

missed from serious coasidsration b3cau5e "its jerking

motion is not only uncomfortable, but serious to deli-

cate women, and causes accidents," and because of de-

fects in the system, frequent break-downs under heavy

loads in the busiest part of the day. Mr. Haupt does

not seem favorably impressed by the trolley, and he

enumerates many objections to the system, some of

them being merely fanciful and others greatly exagger-

ated. He appears to be unfamiliar with the progress of

recent years in electric railway practice. His advo-

cacy of compressed air partakes of the nature of special

pleading. Much is claimed for the system, but the sin-

gle objection that the commercial practicability has not

yet been demonstrated is overlooked.

Eight gas companies and six electric light companies

submitted bids to the Gas Commission on the t5th for

lighting the city during the year iSgy, The bids for

electric lights were as follows; Brush company, 774

lamps, at 40 cents per night each; Mount Morris, 519

at 40 cents each; Manhattan, 760 at 40 cents each, and

10 at 50 cents each; I-Iarlem company, 66 at 40 cents,

and 19 at 50 cents; Edison company, 201 at 50 cents,

and 259 at 40 cents; North River company, 934 at 45

cents each.

In closing their annual report for the year ended

December 1st, the Brooklyn Bridge trustees thus refer

to the change in the motor power on the bridge railroad:

"While confident that cable traction on the bridge rail-

way is. as shown by its long and successful use, emi-

nently reliable, economical, and safe, the trustees, feel-

ing called upon to determine by test under service as to

whether a belter system of traction may not be had,

have arranged for the installation of an electric traction

plant, whereby trains may be switched at the station,

and work therefor is now in hand. The trustees, after

such a trial, decided to have the tracks at the stations

provided with an electric system, whereby switching of

trains at terminals could be done by electric motors,

instead of by locomotives as heretofore, and subse-

quently to have the main tracks over the structure

equipped so that when the running cable from any

cause failed to haul a train in transit it could be rein-

forced by the electric motors. Contracts were entered

into whereby 20 passenger cars were to be equipped

each with four electric motors for propulsion; also for

two steam engines and dynamos for the production of

electric current, a battery of boilers to make the steam

for these engines, and the several minor parts of the

complete system were to be supplied. The undertaking

as outlined is nearly complete; at the closing of this re-

port 12 of these electric motor cars are finished, and

trains for several days ha\-e been switched and run over

the railway by them, the locomotives being dispensed

with. The results so far obtained, from the short trials

made, appear to be satisfactory." An engine breakdown

in the Kent avenue power house of the Brooklyn Heights

Railroad company caused a stoppage of the electric

service on the bridge during the middle of the week.

The fault was in no way that of the new equipment, and

a similar accident will be almost impossible after the

generating plant for the bridge is in operation. An
electrically operated moving inclined plane, in lieu of a

stairway, has just been put up on the south side of the

New York terminal, as an experiment. The bridge

authorities furnish the current, but are otherwise put

to no expense unless the apparatus is successful.

The Spanish- American Light & Power company,

which has an office at No. 113 Wall street and plants in

Havana and Matanzas, Cuba, is in difficulties on ac-

count of the war .n Cuba. It is a New York state cor-

poration, incorporated in 18S3 with a capital stock of

$2,000,000, which has since been increased to $4,000,000

and represents a consolidation of five gas and electric

light companies in Cuba. The company is said to have

had a monopoly of the gas and electric lighting in Ha-
vana and Matanzas, and before the war broke out its

gross earnings, it is claimed, reached about Si, 000,000 a

year. Since then the earnings have been considerably

reduced, and the company is behind on its interest pay-

ment to bondholders. The trouble, it is said, is due to the

unsettled condition of affairs in Cuba, and particularly be-

cause the city of Havana will not pay what it owes the

company for light. The amount is said to be $300,000.

The plants of the company in Havana are in operation

without interruption, but its earnings have been greatly

reduced, as many of the wealthy citizens have left the

city, and payments are made to the company by its

customers in paper money, which is at a considerable

discount. M, S.

Milwaukee, Wis.

Milwaukee, December ig.—Before he left Milwau-

kee for New Orleans, C. D. Wyman was tendered a fare-

well dinner by Charles F, Pfister, one of the directors

of the Milwaukee company. The officers of the Mil-

waukee company speak of him in very high terms and
say that they are very sorry indeed to have him leave

them, although they admit that it was to his advantage

to accept the New Orleans offer. He will receive a

salary of Sio, 000 in his new position. The New Orleans

Traction company, which exchanged its $500,000 of

stock in the New Orleans Lighting company for half of

the power plant which furnished the current for the

street car system, will add a 1,000 horse power engine,

with boilers and generators, to the plant, and with these

improvements and Mr. Wyman's efforts it is expected

to improve the street car service of the Crescent City,

about which there has been much complaint of late.

The Milwaukee Electric Railway & Lighting com-
pany is considering the advisability of consolidating the

Wells street and Lake Park lines, which would make a

line running from the extreme western limits of the city

to the extreme northeast corner of the city. These are

the two most "aristocratic" lines in the city, and more
transfers are issued between them than between any
other two lines in the city. More than 75 per cent, of

the transfer tickets issued by the conductors of either line

are for the other line. Some time ago General Manager
Wyman recommended that a block of track be laid be-

tween Wisconsin and Mason streets, on Jackson street,

which would connect the Lake Park and Wells street

lines more advantageously than they could be connected
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at any other point. The objections to the change are

the decrease in the service to the Northwestern railroad

depot and the cost of putting in curved tracks on Wis-

consin street, which is paved with asphalt. The bills

which the company paid recently for laying the two

curves at Third street and Grand a\'enue aggregated

$2,258. The company, it is learned, will next spring

convert the Whitefish Bay dummy line into an electric

branch, and should the Wells street and Lake Park car

lines be consolidated some of the cars running over it will

continue right on out to Whitefish Bay. The company

will also probably extend the Clybourn street line to

Calvary Cemetery and the Soldiers' Home, and it will

very likely extend the Fond du Lac avenue line out to

North Milwaukee. The proposed improvements in the

power house and elsewhere will also be made in the

spring.

The Milwaukee. Racine & Kenosha Railway com-

pany is about prepared to run cars between Racine and

Milwaukee, or would be were it not for the injunctional

proceedings instituted by the Chicago & Northwestern

Railway company, which objects to the inter-urban

electric railway's crossing its tracks near the county

line. The tracks are laid from Racine to South Mil-

waukee and the poles are up and the wiring done. Al-

ready the company has run a car over five miles of the

road. The crossing suit has come up in court several

times and each time has been continued. The North-

western company, it appears, wants the electric railway

company to build a viaduct over its tracks or a tunnel

under them, so as to avoid the danger incident to a grade

crossing. The company will probably adopt the latter

course. Between South Milwaukee and Milwaukee the

Racine company will use the new tracks of the Milwau-

kee Electric Railway it Lighting cornpany, and the

latter company is being prevented by a misunderstand-

ing about a small part of the right of way from com-

pleting its South Milwaukee extension. The cars built

for the interurban line are 64 feet long, with double

trucks, and each car is provided with two 50 horse power

Walker motors, which will enable it to attain a speed of

35 miles an hour. It is understood that the present rail-

road rates between the two cities will be cut in half by

the new line.

A peculiar suit has been brought against the Milwau-

kee Electric Railway & Lighting company. William H.

Laughlin and Henry Wood, who keep a saloon on North

avenue, allege that they received a large amount of pat-

ronage from the employes of the street railway company

until the company ordered its men to keep aloof from the

saloon. The saloonkeepers declare that this was a boycott

and they demand S5o,ooo damages from the company.

Thomas E. Mitten, assistant superintendent of the com-

pany's system, is accused of discharging a man who dis-

obeyed the order and is made a defendant to the suit.

The limit fixed by the last Legislature for providing all

street cars in the state with vestibules, for the protection

of the motormen, has expired. The Milwaukee Electric

Railway & Lighting company has complied with the law

by providing all of its cars, except a few "extras," with

vestibules.

Motormen cannot run into Milwaukee policemen with

impunity. A few days ago. while a detail of blue-coats

was marching down Wisconsin street under -command

of a roundsman, a Russell avenue car. operated by

Frank Lockwood, bore down upon them. The motor-

man rang the bell, but the policemen were under orders

not to break ranks, and they did not try to get out of its

way until they saw that it was almost on top of them.

Two of them were struck by the car. In the police

court Lockwood was fined S25 and costs, amounting in

all to $31.32. for assault and battery.

A Chestnut street car almost plunged into an open

draw a few days ago. The motorraan had stopped with-

in 50 feet of the bridge, as required by law, but received

the signal from the conductor to go ahead, which he

did. He suddenly noticed that the bridge was moving

and he stopped the car within three feet of the open

draw. The rootorman states that he did not hear the

bridge bell owing to the noise made by his car and that

it was so dark that he could see only a few yards ahead.

All the street car conductors have since received orders

to go ahead to the bridge after their cars stop and sig-

nal if everything is all right, just as they do at steam

railway crossings. C.

The Milwaukee Electric Railway & Lighting com-

pany has bought another rival lighting plant, has

gobbled another suburban line and has made a number

of important changes in its subordinate officers. The

direc.ors of the company held their annual meeting in

Milwaukee during the present week. The first thing

that they did was to consider improvements in the

street railway department. They virtually decided to

rebuild and straighten the Whitefish Bay dummy line

and to equip it with electricity. The improvements at

the power house will include additional boilers, a fire-

proof addition in which to place them, and two more

generator, for use in case of accident to the other gen-

erators. Elevated iron bunkers will be used to feed

coal to the furnaces under the boilers, and the most

eflective smoke-consuming apparatus that can be ob-

tained will be put in. The electric lighting company
that the company purchased is the Pabst establishment

on Broadway, which is a model of its kind. The Pabst

Brewing company found that the plant was being

operated at a loss, and as it was foreign to the business

of the brewery, it was decided to sell it. Negotiations

for the sale of the plant to the street railway company
have been in progress a year. The price paid for the

plant was about 5500,000. and part of the amount is said

to have been paid in bonds of the reorganized street

railway company. The Pabst plant, established prima-

rily to light and heat the Pabst buildings, has a capac-

ity of 15,000 incandescent lamps. The transfer in-

cludes the building and real estate, the machinery, con-

duits, good will and franchises. A contract has been

made by which the street railway company will light

the Pabst buildings for a term of years at a certain

stipulated price. The owners of the street railway, to

handle the Pabst plan t and its business, have incorporated

the Milwaukee Light, Heat & Traction company, with

a paid-up capital of $500,000, and with authority to in-

crease the capital in order to raise money with which

to make necessary improvements. William Nelson

Cromwell of New York is president of the new com-

pany, Henry C. Payne vice-president, C. A. Spofford

secretary and George R. Sheldon treasurer. They are

the officers of the Milwaukee Electric Railway & Light-

ing company, and both companies have the same board

of directors. The street railway company now has a

capacity of 33,000 incandescent lamps. The Badger

plant, one of its branches, has a capacity of 1,650 arc

lamps, which is practically the limit of the company's

arc lamp capacity. The Pabst power house is two

blocks from the river and therefore the expense of haul-

ing fuel to it is considerable. On this account the plant

will probably be abandoned, so far as the manufacture

of power is concerned, but several stories will soon be

added to it for use as the general offices of the company.

The building is admirably located, for this purpose and

the first floor can be used for the display of electric

lighting fixtures. The street railway people have also

bought the Milwaukee & Wauwatosa Rapid Transit

line, an electric road which has been operated in con-

nection with the city lines. Captain Pabst was the

principal owner of the Wauwatosa line, which is two

miles long, and with it the street railway company
acquires the incandescent lighting plant at Wauwatosa,

which has a capacityof 5,000 lamps.

The annual meeting of the street railway directors

did not result in verification of the report that Henry C.

Payne, who seems to be slated for a place in McKinley's

cabinet, would retire at once from the street railway

management, for Mr. Payne remains vice-president of

the company. He will, of course, cease active work in

the company's interest if he actually enters the cabinet,

but until he goes to Washington there will be no change

so far as he is concerned. The directors may not elect

a general manager in place of C. D. Wyman, now in

New Orleans, until next spring. But they have created

the positions of superintendent of the railway depart-

ment and superintendent of the lighting department.

Thomas E. Mitten has been appointed general superin-

tendent of the railway department. He came herefrom

Denver a few years ago. and up to the present time has

been assistant superintendent. The former superin-

tendent, George M. Kuemmerlein. has been appointed

superintendent of traffic and is subordinate to Mr. Mit-

ten. A similar change has been made in the lighting de-

partment, W. L. Church, who was assistant superin-

tendent of the lighting department under theoldsystem.

being made general superintendent, while S. G. Cole-

man, formerly superintendent, becomes assistant to the

general superintendent of his department. W. L, Ma-
son becomes comptroller as well as auditor, and his du-

ties are correspondingly increased. H. F. Boggis. who
was the nominal secretary and actual cashier of the

Badger plant, becomes cashier of both the lighting and

railway departments of the company. George O. Wheat-

croft remains assistant treasurer of the company, O. M.

Ran chief electrician and W. H.Crawford chief engi-

neer. A. W. Lynn is still superintendent of construc-

tion, with "maintenance of way" added to his title,

while E. W. Oulds has been appointed to the new posi-

tion of superintendent of maintenance of rolling stock,

being subordinate to Mr. Lynn. C.

Washington, D. C.

Washington, D. C, December 19, i8g6.—The trans-

mission of electricity for power and lighting purposes
from Niagara Falls to Buffalo having been demonstrated
to be a practical success, a movement has been started

here to have the government acquire water rights at

Great Falls, a few miles from Washington, said to be
the largest falls in the country excepting only Niagara,

so far as the volume of water involved is concerned. A
bill is now before Congress authorizing the acquisition

of whatever rights at the fails that the government does
not own, with a view to the establishment of a munici-

pal light plant in this city.

Charles
J. Bell of this city, who was selected as the

chairman of the inaugural committee, has been -promi-

nently identified with electricalinterests. He is a cousin

of Prof. Alexander Graham Bell, and went abroad in

the interest of the American Bell Telephone company
in 18S0. As general manager of the National Telephone
company of England he opened telephone exchanges in

that country.

A new railway scheme is on foot. A bill has been
introduced in Congress to incorporate the Washington &
Gettysburg Railway company. The incorporators are

prominent business men and capitalists of this city and
Maryland and New York. The bill authorizes the cor-

poration to construct, equip and operate with an over-

head trolley system, or other approved motive power, a

street railway for passenger traffic and small freight in

this city and the District of Columbia and in the Gettys-

burg National Cemetery. Permission to run through

Maryland and Virginia will be sought from the legisla-

tures of those states.

The Chesapeake Beach Railway company has sought

permission to enter this city.

Street railway corporations evidently consider this city

a,nd the adjacent territory a Mecca, judging from the

numerous projects on foot to gain entrance into Wash-
ington or the extension of existing facilities therein. The
Capital Traction company already ha'; an electric line

to the National "Zoo," and the Metropolitan company
also desires to reach that point. The Columbia company
seeks an eastern extension. The Washington. Arling-

ton & Falls Church company also asks permission to

cover more territory. A movement is on foot to com-
bine all the completed and projected lines in Howard,
Montgomery and Prince George's counties, Md., all of

which lead into this city or connect with lines entering

the capital. The work on the Columbia & Maryland
electric railway between Washington and Hyattsville is

being rapidly pushed to completion.

For several years the Chesapeake & Potomac Tele-

phone company has enjoyed a monopoly in this city,

but that will probably be curtailed in the near future.

There are three other companies that are seeking per-

mission of Congress to operate in this city. At least one

of them will, in all likelihood, be allowed to do so.

The sum of $65,000 has been asked to pay for the elec-

tric lighting plant in the new city postoffice.

The extensions to the electric lighting system in the

capitol. made last summer and autumn, cost 535,608.20.

T. I. P.

Portland, Oregon.
Portland. December 15.—Under the supervision of

E. Cannon, president of the Northwest Electric Engi-

neering company of this city, electrical apparatus was
installed during November for Oregon state institutions

as follows; Deaf Mute School, complete lighting plant

of 300 lights. Edison dynamo and Atlas automatic en-

gine; Reform School and Cottage Farm, duplicate light-

ing plants, and 35 station telephone plant in main build-

ings of Insane Asylum, connecting main buildings and

wings with office, with complete switchboard attach-

ments; also telephone plant at Cottage Farm, connect-

ing all cottages to main building. These two telephone

plants give the Insane Asylum and their farm complete

connection with both branches, although the farm is

located six miles from the main buildings.

All electric roads in Portland were blockaded for two

days, owing to snow and sleet. Unprepared for this

unusual weather, the companies were unable to cope

with the elements. November was the mDst severe

known in this section; the last 10 days were regular

Illinois weather^—something heretofore unknown here-

abouts. W. O. F.
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Northwestern Notations.

Minneapolis, December 19.—At a meeting of the

Engineers' club of Minneapolis, City Engineer F. W.

Cappelen presented a lot of statistics in regard to the

lighting of cities by electricity. It was a .compilation

and condensation from the reports secured from 171

cities by a special committee of the American Society of

Municipal Improvements, of which Mr. Cappelen is a

member. Several engineers from St. Paul were pres-

ent, and there was some general discussion of the sub-

ject. These statistics showed that, with one unimportant

exception, Minneapolis is paying higher rates for its

electric lighting than any city in the country. This has

stirred people up considerably, and the fact that the

city is crying for economy helps the commotion along.

The city is not under contract with the local company.

A reduction of rates is demanded-

Reports of wholesale reductions of force and cuts in

wages by the Twin City Rapid Transit company have

called out an official denial from President Lowry. He

says that only the usual changes at this time of year

have been made and no general cut in wages.

F. A. Noyes of Portland, Me., representing the bond-

holders, purchased the property and franchise of the

Eau Claire (Wis.) Street Railway, Light & Power com-

pany at the receiver's sale. The price bid was §20,000.

The plant will probably be improved.

Citizens of Springfield, Minn., voted to put in a steam

plant to run the electric lights if the cost does not ex-

ceed $3,000.

The electric light plant at Hastings, Minn., was

burned November iStb, with a loss of S12.000. It was

insured for 87,500 and is being rebuilt.

The Fort Wayne Electric corporation secured the con-

tract for the electric light plant at the State School for

the Deaf at Delevan, Wis. Its bid was §1,860.

An interurban street car line connecting Duluth and

Superior will be established as soon as the new bridge is

completed.

There is talk of a municipal electric light plant at

Grand Forks, N. D. The Gas & Electric company has

submitted a proposition for substituting electric for gas

lights on certain streets and wants a lo-year contract.

Portz Bros, and J. B. Hahn are considering establish-

ing an electric light plant at Hartford, Wis.

The cars of the Brainerd, Minn., street railway line

will be taken off until next April unless the employes are

willing to operate the line for the gross receipts, which

they will hardly be willing to do.

The city of Oconto, Wis., has employed an engineer

to prepare plans and specifications for an electric light-

ing plant- The present company refused the offer to

purchase, hence this action.

The United States court has issued an injunction re-

straining the city of Bismarck, N. D.. from interfering

with Edmund A. Hughes in the construction and opera-

tion of an electric light plant in that city, and further

declaring an ordinance passed by the council which re-

pealed a former ordinance granting Hughes a franchise

null and void. Hughes was given a franchise by the

council several years ago and had purchased some

materials when the council repealed the franchise. He
attempted to continue the construction of the plant, but

was stopped by the city authorities, and finally took the

matter into court.

The city of St, Paul has brought suit against the

North American Telegraph company to have its fran-

chise, which was granted to the National Subway com-

pany, declared forfeited. The National Subway com-

paoy was to have laid two miles of subway in a year and

laid two rows of subways, on the same street, one mile

in length. The city claims that this does not come

within the franchise.

The electric light plant at Black River Falls, Wis.,

was sold on a mortgage to R. C. Foster of Cleveland,

who secured the contract for street lighting. for Si, 120.

The man who secured the contract for electric light-

ing at Emmetsburg, la. , cannot raise funds to put in the

plant.

A thirst for electrical knowledge led Roy and Bert

Jennings of Minneapolis to commit burglary. One of

the boys is an enthusiast on electricity and has read

everything the public library affords on the subject.

Noticing some books on the .subject in a book store he

became extremely desirous of securing them, and, with

his brother, broke into the store and took the books

home to read. There were other articles of greater

value there, but nothing else was taken. The proprietor

of the book store, when he learned the circumstances,

decided not to pro.secute. C.

WESTERN ELECTRICIAN.

PERSONAL.
Henry D. Stanley, who represents Day's Kerite, was

a recent Chicago visitor.

D. W. Barnes, who has been connected with the

C & C Electric company of New York for eight years,

lately as superintendent of the factory, has been ap-

pointed general manager. Mr. Barnes is eminently

fitted to fill this position from the long practical experi-

ence he has had in the electrical business. His many
friends will he pleased to hear of his progress, and wish

him continued success,

Chas. A. Harding, the energetic lieutenant of Pur-

chasing Agent Charles Holmes of the Chicago Edison

company, recently met with a distressing accident that

incapacitated him for business for a number of days.

Mr. Harding's misfortune was a peculiar one; he in-

jured his foot by treading on a pin-cushion full of

needles. Although very painful, no very serious dam-
age was done. Mr. Harding is again at his post, al-

though still quite lame.

E. W. Hammer, who has been identified with the

Cutler-Haramer Manufacturing company since its for-

mation, has disposed of his interest in that corporation,

and on January ist, will retire from its management.
' 'It is my intention to lake a long and much needed rest,

with the expectation, however, of continuing perma-
nently in the same branch of the electrical business,"

said Mr. Hammer. There is no doubt that this recrea-

tion is deserved, and it is hoped that Mr. Hammer will

thoroughly enjoy it. His friends agree that his retire-

ment from the electrical business will be of short dura-

tion.

W. L. Church, who has been connected with the Mil-

waukee Electric Railway & Lighting company about a

year, has been advanced to the position of superintend-

ent of the lighting department of that company in the

changes resulting from General Manager Wyman's re-

tirement. Mr, Church is amply able to fill the position

with credit to himself and to the satisfaction of the

company. He is a graduate of the Massachusetts In-

stitute of Technology and has had years of practical

experience in managing central stations. In Chicago
he was long superintendent of the plant of the Chicago
Edison company, and his services were of great value

in the trying times of the earlier days. His friends in

Chicago and elsewhere will wish him the largest meas-
ure of success.

David Leonard Barnes, a well-known civil engineer
of Chicago, died in New York last week. Mr. Barnes
was born in Smithfield, R. I., August 23, 1S58. He was
graduated in civil engineering from the Massachusetts
Institute of Technology and by Brown L'uiversity. In

1879 he became connected with the Hinckley Locomotive
works, and in 18S2 and 1SS3 he was chief draftsman
of the Rhode Island Locomotive works. Since 18S7
Mr. Barnes had been a consulting engineer, with offices

in New York and Chicago, giving especial attention to

railroad and kindred subjects. He was, during the pe-
riod of its construction, consulting engineer for the Alley
"L," and recently has been consulting engineer in the
combination of the Baldwin Locomotive Works and the

Westinghouse Electric & Manufacturing company, and
his greatest contributions to engineering science have
been rendered in that capacity. He was mechanical
editor of the Railroad Gazette, member of the Ameri-
can Society of Civil Engineers, Mechanical Engineers'
association, the English Institute of Civil Engineers
and the American Association for the Advancement of

Science. He was an associate member of the Master
Car and Master Mechanics' associations and other rail-

road and engineering societies. In social life he was a
member of the Union League club of Chicago, the Man-
ufacturers' club of Philadelphia and the Engineers'
club of New York. He was the author of numerous
papers on scientific subjects and of a book on "Com-
pound Locomotives," Mr. Barnes was married in

April, 1896, in Chicago, to Miss Ida S. Irwin, eldest
daughter of Colonel B. J. D. Irwin oE the United States
Army, Besides his wife, his mother, Mrs, A. N. Barnes,
his sisters, Mrs. George Stuart and Mrs. Fitz William
Sargent, and one brother, Charles J. Barnes, all resi-

dents of Chicago, survive him.

ELECTRIC LIGHTING.
The important commission of designing a new plant

for the United States Electric Lighting company of
Washington, D. C, has been given to Sargent & Lundy,
the Chicago electrical and mechanical engineers. This
company intends to improve its service by erecting an
entirely new station and equipment, to take advantage
of recent advances in economy and efficiency, rather
than attempt to remodel the old one. It is reported
that $300,000 will be expended for this purpose.

ELECTRIC RAILWAYS.
It is stated that the commissioners in control of the

Illinois & Michigan canal contemplated a grant of the use
of the tow-path to capitalists who proposed to build an
electric railway from Joliet to La Salle^a distance of

over 50 miles. The project was in indefinite shape, and
the daily press reports that there was much opposition
to it. The right of way along the canal is level and will

need scarcely any grading, It is free from obstructions,
and is thought to be worth thousands of dollars for rail-

road use. Hut the main objection, was that the road
would practically destroy the utility of the waterway,
the path intended for mules and horses being given up
to a railroad. Attorney-general Moloney has, it is said,

December 26, 189G

rendered an opinion that the grant is in direct violation

of the legislative act which created the canal. The law

provides that there shall be reserved on either side of

the canal a strip of land go feet wide, which shall be

held for the sole use of the canal. After conferring with

Governor Altgeld the commissioners rescinded their ac-

tion.

A street railway company has been formed to con-

struct and operate a line, nine miles in length, connect-

ing the present systems in Framingham and Marlboro,

Mass,, running through Southboro, capitalized at

Sioo.ooo, The company will be known as the Framing-
ham, Southboro & Marlboro Street Railway company,
and the directors are S. H. Howe of Marlboro, F. D.

Newton and C. B. Sawin of Southboro, J. R. Entwistle

of Framingham, W. B. Ferguson of Maiden, C. E.

Barnes of Plymouth and C, E. Dresser of Leominster.

TELEPHONE.
A dispatch from South Bend, Ind,, states that a bitter

fight has been made against the Citizens' Telephone
company by several leading manufacturers, who have
repeatedly tried to secure the council's action favoring

the return of the Bell instruments to the police and fire

stations, from which they have been removed- The
controversy has just resulted in a third decisive victory

for the Citizens' company.

A. F. Cutter, secretary of the Iowa Telephone com-
pany and manager for Iowa of the lines operated by the

Bell company, is arranging for a direct telephone con-

nection with New York and Boston over a separate long-

distance wire. This will be built to Sioux City first,

and then to Minneapolis and St. Paul. '*The line from
New York is completed west as far as Davenport," says

Mr. Cutter, "and it works perfectly. Starting from
Davenport, the line will be built straight to the west,

with a branch to the north to Sioux City and to the south

to Omaha." Mr. Cutter said there was no doubt aboiit

this line being completed this year. A long-distance

line to Kansas City will be completed almost as quickly

as the line from Boston and New York.

MISCELLANEOUS.
A proposal for supplying the Hauraki gold-fields in

New Zealand with electric power is now under discus-

sion. The generating power is to be obtained from the

Huka Falls of the Waikato River, near Lake Taupo,
distant about 80 miles from Te Aroha, on the southern
fringe of the gold-mining area, and about 160 miles from
the outermost point of the gold area at Cape Colville.

The power would be transmitted over a rugged moun-
tain region. The water that passes over the Huka Falls

is said to be in volume equal to all probable require-

ments. It is proposed that the work shall be under-
taken by the government.

Consolidated first mortgage 5 per cent, bonds will be
issued by the Toledo Traction company to the extent of

$2,800,000. The company owns and operates all the

street railways in the city of Toledo, comprising about
120 miles of single track, and through the Toledo Con-
solidated Electric company and the Western Electric

Light & Power company, controls practically all the

electric lighting, public and private, and power busi-

ness. The earnings of the railway companies-forming
the Toledo Traction company and the electric light com-
panies for the year ended June 30th, were, gross, S910,-
414; net, after deducting taxes and all other charges,

$342,921. It is estimated that the gross earnings for

the coming year will exceed $1,000,000, and with the

consolidation of the properties, and with the railway
and electric lighting operated from the new and com-
plete central power station, the net earnings are ex-

pected to exceed $450,000, or nearly double the annual
interest charges.

TRADE NEWS.
M. D. Weil & Co. of 725 Broadway, New York, are

making a specialty of exporting electrical appliances.

The Ashton Valve company of Boston is sending its

friends in the trade a very handsome calendar for 1897.

The Wisconsin Electrical Construction company of

Milwaukee is having an excellent trade. The company
has a number of large contracts on hand which keep its

full force working incessantly. In supplies also an un-
usual demand is being made upon its large stock by
consumers throughout the Northwest.

The Julius Andrae Sons company, Milwaukee, seems
to be as busy as ever, The company appears to control
a large slice of the trade in Wisconsin and the neigh-
boring states, due, no doubt, to the standing it has
gained as the pioneer electrical house in Milwaukee.
The Andrae brothers are preparing for a large trade the
coming year.

The Northwest Engineering company of St. Paul has
secured the contract for the electrical equipment for the
new Northern Pacific office building in that city. The
latest appliances will be used throughout for lighting,

and all offices and heads of departments will be con-
nected by ^ complete telephone exchange system, with
connections to the yards and Minneapolis.

The Gibbs Electric company of Milwaukee has been
for some months located in a large and commodious
factory, where it has excellent facilities for the manu-
facture of dynamos and motors, The company has
more orders on hand than it can readily fill, and conse-
quently its force is taxed to the utmost. William P.
Harper of St. Paul has just been appointed manager of
the company, and has taken the active direction of the
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company's affairs. Mr. Harper until recently was man-
ager of the Northwestern Wheel & Foundry company
and was previously connected with large manufacturing
institutions. He is an able, energetic gentleman of

great ability and enjoys the acquaintance of a large cir-

cle of friends. It is confidently expected that, with the

aid of Mr. Harper's invaluable services, the Gibbs
company's facilities will soon be inadequate to the de-

mand for its machines.

Under the happy title. "The Light of Experience,"
the Manhattan General Construction company of 44
Broad street, New York, and 753 Monadnock block,

Chicago, has issued a very artistic catalogue, which
handsomely illustrates anci clearly describes the Man-
hattan incandescent arc lamps. Lamp users will be
benefited and pleased by the possession of a copy of

this truly beautiful work.

A recent contract closed by the Wagner Electric Man-
ufacturing company of St. Louis is not unnaturally con-
sidered very significant by E. H. Abadie, the manager
of the sales department; and the reason for his satisfac-

tion is shown by the following details: On September
15th the Lachine Rapids Hydraulic & Land company
of Montreal submitted specifications for transformers to

the prominent manufacturers of electrical transformers
both in the United States and abroad. Its electrical en-
gineer is Cary T. Hutchinson, and the principal points
of the specifications were that at the maximum load the

30 kilowatt transformer should have an efficiency of 97
per cent.; not less than 96 per cent, from one-half to ij{

load; not less than 80 per cent, at one-tenth load; total

drop at full load, two per cent. The insulation to be
guaranteed to withstand successfully a testof 25,000 volts

alternating current, continued as long as desired and re-

peated at arbitrary intervals. The tests required to as-

certain the efficiency of the transformers were to be made
in the factory of the maker, under the direction of Mr.
Hutchinson. The Wagner company not only tendered
a bid on these specifications as submitted by the Lachine
Rapids people, but furnished in addition specifications

of a more efficient transformer, showing that at one-
tenth load an efficiency of 92 per cent, would be guaran-
teed, 12 per cent, better as compared with 80 per cent.;

and at 100 per cent, load, 97^% per cent,; while at i '4

and ^4 load an efficiency of 97 ^'V per cent, was guaran-
teed, with a regulation of ij+ per cent. As the amount
of the order was upward of 900 kilowatt capacity, the
Sio.ooo contract secured by the Wagner company is also

taken to show that upon equal specifications its trans-

formers are the cheapest. The company guarantees "the
sufficiency and proper working of the said transformers
for a period of two years from the erection thereof and
to repair any damage thereto or defects therein save and
except damage resulting from lightning and mechanical
injury, and in the event of any of said transformers being
found defective or insufficient during the said term the
said contractors will replace the same with others of the
quality, size and efficiency hereinbefore stipulated."

The Hunt Air Brake company, having works at New
Kensington, Pa,, is making many improvements, and
the many orders and inquiries received and the flatter-

ing testimonials given show that patrons are satisfied

with the effort to place upon the market air brakes for

any service in connection with electric, elevated or
cable roads. In order to promptly 'fill the orders the
company has recently given an order for 64 motors. The
company claims to have the best air pump and three-

way valve in connection with its apparatus, and, with
fair voltage, the pressure has been raised from zero to

70 pounds within two minutes—an important factor,

when taken into consideration that a sufficient pressure
of air is stored almost instantly in the resevoir when
the trolley is applied to the line, and were the trolley to

jump from the line after being on only a moment,
sufficient air would be stored to allow the motorman to

make a large number of stops. Among the noted re-

cent additions and improvements may be specially men-
tioned the use of aluminum in the manufacture of the
air brake equipment. The weight has been very materi-
ally reduced, making the apparatus now, in its present
form, accessible to be carried upon the platform of
almost any well constructed car. This metal has been
brought to a point where it is now possible to use it for

the construction of the brake castings. All parts of the
apparatus are composed of aluminum, other than the
pump and motor castings. Another improvement and
addition is a small compound combined pump motor
brake, being a special design for short cars and which
can be carried under the seat or under the car. This
apparatus is also manufactured of aluminum other than
such parts as are required to be of brass and iron, and
therefore is very light and occupies a space 32 inches
long, 14 inches high and 12 inches in width. Both of

these combined motor brakes are controlled by the
new, recently completed automatic controller which
occupies a space 14 inches by 7^4 inches by 3,'i

inches. By this device the pump is absolutely auto-
matically controlled, the maximum pressure being, say,

set at 70 pounds and the minimum pressure being at 40
pounds, allowing a variance of 30 pounds between the
cut-in and the cut-out of the pump. Should the trolley

jump from the line the pump is automatically stopped
and when again adjusted is started. The motorman has
no care of the apparatus; he simply handles the air by
the three-way valve: which is directly in front of him in

making the stops. To avoid any possibility of an acci-
dent coming to the equipment by excess current, etc. , the
Hunt company has provided a "Midget" cut-out manu-
factured by the Cutter Electric company, by which the
excess current is discharged, and every possible precau-
tion has been carefully provided for, to protect the ap-
paratus and to insure to the purchaser a perfect and re-

liable air brake.

BUSINESS.
Goltz& Sinclair, Milwaukee, are making no complaint

of the amount of work with which customers have favored
them. They have been quite busy since election and are
now installing a number of lighting plants in and around
Milwaukee.

The Electric Protection company of Philadelphia gives

notice that on and after January i, 1897, A, L. Fenton's
connection with the company will cease, and thai Chas.
D. Shain. 13G Liberty street, New York city, will be
the sales agent for the states of New York, Connecticut
and that part of New Jersey north of Trenton.

The convenience and value of the Kinsman electric

desk lamp is growing on the public, to judge by the
sales reported by the Metropolitan Electric company of

Chicago, the western agent. The lamp is so constructed
that it can be easily attached, and it will not interfere

with the opening or closing of roll-top desks, while
it lights perfectly every part of the desk.

An electrical specialty of unusual merit, which is re-

ceiving wide attention, is the Espersen revolving lamp-
shade, manufactured by the Pacific Klectric company of

La Crosse, Wis. It is made in various styles and sizes,

and is adapted to all conditions. It is receiving the high-
est praise from users all over the country. Those who
desire to save their eyesight would do well to communi-
cate with the Pacific company, which will be pleased to

mail a beautifully illustrated catalogue on receipt of
request.

The Central Electric company, Chicago, western
agent for the Wagner Electric Manufacturing company,
is doing most excellent work in the line of selling the

Wagner product. With the Central Electric company's
large line of steady customers it is not to be wondered
at that it has been successful with the Wagner trans-

formers. With the bigh reputation of these goods,
backed by the energy of the Central Electric company
and its well-known facilities for handling electrical

goods, it becomes a comparatively easy task to do a good
business.

Whether Dixon made graphite famous or graphite did

a like service for Dixon, the fact is that now the two are

so inevitably associated in the public mind that the

mention of the name of the man immediatelj' brings the

thought of the product. This is very fortunate for the

Joseph Dixon Crucible company of Jersey City, N. J.,

which is world-famed for its graphite productions, and,
although old in years, keeps to the forefront in modern
business methods. A handsome descriptive pamphlet
is sent to those who desire to know of the use of graphite

as a lubricant and for other purposes.

One of the best illustrations of gradually but surely

returning ' 'good times" and a high compliment to careful,

conservative and successful management, is a recent
move made by the Phcenix Carbon Manufacturing com-
pany of St, Louis. At the annual meeting of the com-
pany in St. Louis on December 8th a detailed report for

1896 was presented, and proved so highly satisfactory

that the board of directors authorized Superintendent

S. G. Booker immediately to purchase property adjoin-

ing present factory site in South St. Louis for the erec-

tion of an .extensive addition to the present plant. This
plat measures 150 feet fronton DeKalb street by 313
feet on North Trudeau street and has been already pur-
chased.

The degree of success attained with enclosed arc

lamps is largely dependent upon the carbon used, and it

has been a difficult matter to find a carbon exactly

suited to that work. Manufacturers of enclosed arc

lamps are, it is said, rapidly coming to the conclusion
that the Electra high grade Nuernberg carbon is the
proper one to use, and such manufacturers are recom-
mending the use of Electra carbons with their lamps.
So great has been the demand for Electra carbons for
enclosed arc lamps that it has been impossible during
the last few months to import them fast enough. The
Electric Appliance company reports a splendid business
with these goods, and states that all of its customers are
more than pleased with them.

The electrical trade in general will bs interested to
know that the Commercial Electrical Supply company
of St, Louis has recently been appointed agent for in-
terior conduit. The Commercial company is most ener-
getically pushing its business, and the growth of the
business is most gratifying to the management. Presi-
dent Joseph Franklin, Jr., visited Chicago last week, but
returned to St. Louis Saturday evening. Manager
Paul D. Cable of the sales department reporfs a most
gratifying increase in the company's business since the
election, It is a noticeable fact that the company had
to increase its office force, which was already large.
This company is evidently determined to have a large
share of the southwestern business, and its intelligent
and aggressive efforts in this direction have already met
with a success that would indicate that the Commercial
company's friends are rapidly on the increase.

A man who promises to become identified with many
of the greatest electrical installations throughout the
Northwest is A. M. Patitz, consulting electrical and
mechanical engineer, Milwaukee. Mr. Patitz was for
over five years chief draughtsman of the Chicago, Mil-
waukee & St, Paul Railroad company, and also had
charge of most of the installations made by that com-
pany, besides designing all new machinery, etc. A few-

months ago he decided to branch out for himself and
opened an office in the Pabst building. Owing to the
numerous friends aware of his abilities in designing and
construction work, Mr. Patitz had no difficulty in secur-
ing his share of business, and at the present time he is

superintending the installation of a number of plants,
among them the Germania building, in which the elec-

trical equipment will consist of 22 motors and three
large generators. All who know Mr, Patitz speak highly
of his ability as an engineer.

The Hunt Air Brake company has now in successful
operation axle-connected brakes on the followiug-named
roads: Cleveland & Elyria, Akron. Bedford & Cleveland.
Pottsville electric railway, Norfolk & Ocean View,
Binghamton electric railway. Orders are now being
filled for combined motor brakes for Norfolk & Ocean
View, Cleveland & Elyria, Elyria & Loraine, Mt. Clem-
ens Fast Line, Saginaw & Bay City, Akron. Bedford &
Cleveland. The company has also just equipped with
their trail brake the new cars of the Wilkesbarre &
Northern railroad, and has also orders for brakes on its

books for roads in Pittsburg, Buffalo and points in the
East and West; and inquiries are being received daily
from foreign roads for descriptive matter of the brakes.
Some roads are furnished with the combined motor pump
for use in power houses for cleaning purposes; this appa-
ratus can be so arranged upon wheels that it can be car-

ried around the plant and connected up with the current
at points most convenient for the work required, and, by
the use of hose connections, the air can -be supplied for

cleaning, in spaces where the cleaning could not other-
wise be done.

In the last issue of the Western Electrician was
illustrated the new rheostats manufactured by the

American Rheostat company of Milwaukee, which have
been on the market for some months. While this rheo-

stat is comparatively new, it is claimed to have stood
every test and seems to have given the best of satisfac-

tion to all who have used it. It has a number of im-
portant features not possessed by other makes of rheo-

stats, and the rapidity with which the American rheo-

stat has come into favor is remarkable. It is now being
used in nearly every state in the union and bids fair to

command a large share of the trade. The marked suc-

cess of so young a company is due to the character of

the apparatus and to the men who are financially and
otherwise interested in it, among them being some of

Milwaukee's best-known business men. No small share
of the credit for the growth of the concern is due to

Frank R, Bacon, vice-president and business manager,
a member of the firm of E. P. Bacon & Co., grain mer-
chants, who are well known all over the country The
company has a number of times been obliged to increase

its working force to keep up with the increasing demand
for its output. Kohler Brothers, who know everybody
and whom everyone knows, are the Chicago agents of

the company.

ILLUSTRATED ELECTRICAL PATENT RECORD.
572,945. Mechanical Telegraph Sounder. William W.

Alexander, Kansas City, Mo., and MancellHa C.
Gillham, Kansas City, Kan. Application filed April

23. 1894-

A mechanical telegraph signal ing instrument is de-
scribed, consisting of an eleclro-masnet, its armature, an
oscillating lever ronnected therewith, a retractile spring
attached to the lever, adjustable stops on the opposite side
of the lever, a pivot shaft lor the lever, hooked arms
secured to the shaft and a pivoted aim to engage with the
arms, pallets anri a crank upon the pivot shaft of the arm.
a springy connecting rod uniting the crank with a pivoted
sounder-lever, pivoted arms to engage alternately with the
pallets on the shaft, a coiled spring mounted upon the

Issued December i8q6.

pivot shaft of the arras, and having one end connected to a
pinion, with means to rotate the pinion.

573,009, Direct Current Dynamo-electric Generator.
Benjamin G. Lamme, Pittsburg, Pa. Application
filed March 11, 1896.

A parallel wound armature for multipolar direct current
machines is one of the features. It is provided with alter-
nating current connections between points in its winding
of normally equal poteniial through which leading and lag-

ging currents may be transmitted to equalize the magnetic
circuits of the machine.

573,021. Electric Meter. William D. Marks, Phila-

delphia, Pa. Application filed October 20, T896.

In an electric meter there is the combination with a con-
trolling amperemeter, of means for automatically tapping
the amperemeter.

573,033. Electric Railway System. B\ronE. Osborn,
Auburn, N. Y. Application filed April 10, i8g6.

The combination is claimed of amoving vehicle, a con-
cealed conductor for the passage of the main current, a
conductor for conveying the main current to the vehicle.
independently movable connecting pieces for connecting
said conductors, electro-magnets for operating the connect-
ing pieces, additional electro-magnets for governing the
operation of the former electro- magnets, and means
carried by the vehicle for controlling the operation of the
additional electro-magnets.
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573.041. Electric Furnace. Martin Schindler, Neu-

hausen, Switzerland. Application filed April 23,

1S96.

In apparatus for meUing or fusing by electricity a

holder is provided for the positive electrode, consisting of

a clamp composed of two independent sections, each pro-

vided with a half-seat or bearing for the electrode, and with a

continuous circulating channel or passage having inlet and

outlet, and bolts for clamping the sections, together.

573.042. Electric Boiling Apparatus. Friedrich W.
Schindler-Jenny. Kennelbach, Austria-Hungary.

Application filed February 27, 1894. Patented in

Austria-Hungary August 22, 1S91; in Switzerland

August 29, 1891; in France September 3, 1S91; in

Belgium September 4. 1S91; in England October 2,

1S91. and in Italy December 31, 1S91.

The device comprises a hollow ring or annular water-

tight body, a base of insulating material therein, one or

more electric conductors secured to the base, a handle,

and a brace connecting the handle and annular body, the

electric conductors passing through the brace and handle.

within the other, and provided \

ceive an insulator .'Support.

ith a suitable recess 10 re-

573,066. Electric Railway Construction. George West-

inghouse, Pittsburg, Pa. Application filed lune 8,

1896.

A structure for surface contact electric railways is de-

scribed, comprising a switch-box, a beam provided with
contact supporting devices and extending laterally from the

switch-bos beneath both track rails, and means for clamp-
ing both the switch-bos and the beam to the track rails.

573,078. Wattmeter. Thomas Duncan, Fort Wayne,
Ind. Application filed April 29, 1896.

One feature is the combination with the armature and
with a field magnet, ot a shunt core enlarged at one end,

and a shunt coil wound upon the smaller end thereof.

Measuring Electric Currents.

Fort Wayne, Ind. Application
573.079- Meter for

Thomas Duncan,
filed May 7, 1896.

The combination is claimed with the spindle and the

magnets which it supports, and with' the surrounding para-

magnetic ring, of the jewel-post in which the spindle is

stepped, and the supporting bar for the post secured be-

neath and to the ring and •diametrically thereof.

573,080. Electric Meter. Thomas Duncan, Fort

Wayne, Ind. Application filed July 22, 1896.

A disk armature comprises a plurality of sector or seg-

ment wound coils lying flatwise in the disk, with tneir arcs
toward the periphery thereof, in combination with sector
or segment wound series coils laid parallel with the plane
of the disk, with their arcs overlying the arcs of the arma-
ture coils.

NO. 573.041-

571,082. Electric Meter. Carl Erben, Berlin, Ger-
many. Application filed October 10, 1895. Pat-

ented in Germany June 21. 1892; in Austria-Hun-
gary November 6, 1893; in England November 9,

1893; in France November 11, 1893; in Belgium No-
vember 13, 1893, and in Switzerland February 21,

1894.

An oKctllatory balance-spring and a clock-work with a
counter-ftprine connected to its outer end magneia are em-
ployed, and means forcfiiising the magnets to control the
arc of oncilhition of the counter-npring.

573,088, Electric Sign. Frederick H. Hawkins, New
York, N. Y. Application filed January 13, 1896.

A luminous sign comprising ;i vacuum chamber has a

transparent face, a filament or plurality of (ilainents of car-.,

bon or other huilahle tnateriaf arranged in the chamber,
and adapted to be electrically connecti-d with an electric

generator and »hapcd to form a letter, figure or symbol, and
a corresponding letter, figure or symbol formed on a back-
ground in rear of the lilanicnt letter, ligiiru or symbol.

573.092. Insulalor, Fred M. Locke, Victor, N, Y.

Application filed August 24, 1896.

There are two nicmhcrH. the outer one composed of in

siilaiing malerinl piinciiirable by an electric current, and
an inner member of lens pitiictiirahli) inBiihilinK material

573, ici. Wall Insulator. James J. O'Neill, Boston.

Mass. Application filed December ig, 1895,

A tapering member is provided ujih a lug fcrming a

stop, and (he curved or hooked insulaied meuiber extends
from the first member intermediate of its ends.

573.105- Collecting Brush. Edward B Raymond.
Schenectady. N. Y. Application filed August 5.

1896.

A collecting brush for a dynamo-eleclric machine is com-
posed of a core of conducting material and a layer ot in-

sulating material upon the outside of the core.

573,107. Securing Field Magnet Poles. Henry G.
Reist, Schenectady, N. Y. Application filed August

24, i8g6.

There is the combination with a revolving field magnet
structure, of pole-pieces separated from each other and ar-

ranged on the periphery of the field magnet stiuciure, ihe
pole-pieces being composed of laminated material, and be-
ing dovetailed into the periphery of the revolving structure,
and means for taking up the play of the parts.

573,117. Telephone Circuit Line Signal. Thomas C.
Wales, Jr., and Chester H. Arnold, Boston, Mass.
Application filed July 20, i8g6. ,

A telephone circuit is provided with a call-signal, a
signaling current generator furnishing current therefor, a
secondary line signal in a local circuit, and a polaiized
electro-magnetic device in inductive relation with the cir-

cuit of the generator controlling the secondary signal.

573.130. Attaching Field Magnet Poles. Francis O.
Blackwell, Schenectady, N. Y. Application filed

August 24, 1S96.

Laminated pole-pieces are separated from each other,
and arranged and located in sockets on the periphery of
the revoluble field magnet structure, with registering
notches in the lower end of the pole-pieces m the sockets,
and keys located in the registering notches securing the
pole-pieces to the periphery of the revoluble structure.

573,162. Electric Arc Lamp. Charles Richter and
Richard T. Eschler, Camden, N. J. Application
filed April 9, i8g6.

A clutch is formed with a leaf; a roller is mounted on the
leaf, an elastic arm on the leaf and a roller on the arm.

573. 169. Electric Railway. Anson Sprague. San Lean-
dro, Cal. Application filed March 30, 1896.

A channeled insulated surface rail has a conductor fixed
to it; a pivotally secured lever has a trolley to engage the
conductor; there is a lever by which the trolley lever is
carried, and a slide connected with the latter lever and
adapted to move the trolley into and out of contact with the
conductor.

573,176. Electric Cable. Frangois Borel, Corlaillod,
Switzerland, Application filed January 7, 1896.

The improvement described consists in a conductor of
copper, an inclosing tube of copper, and intervening asbes-
tos forming the insulating material, such asbestos not be-
ing injured by heat, aud not injuring the conductor in the
rolling or drawing operations,

573.221. Electric Signaling Apparatus. Felix B. Her-
zog and Schuyler S. Wheeler, New York, N. Y.
Application filed January 25, 18S6.

Two or more separately variable transmitting mechan-
isrns are employed, each including a motor, together with
shifting devices.

573.222. Automatic Grounding Device for Electric
Conductors- George A. Jewett, Chicago. 111. Ap-
plication filed December 6, 1895.

A contact device embraces a stationary and a movable part,
the stationary part comprising two contact-plates insulated
from each other and connected one with the conductor and
the other with the ground, and the movable part consisting
of a tongue adapted to enter between the plates, and a hood
also attached to the conductor and surrounding the tongue.

573.233, Process of Precipitating Precious Metals from
Their Alkali Cyanide Solutions. Max Netto, Alma-
zarron, Spain. Application filed March 16. 1896.

Silver and gold are precipitated from their alkali cyanide
solutions by acidulating the alkali cyanide solution contain-
ing themetals by hydrochloricacid, so as to precipitate sil-
ver chloride, separating the precipitated silver chloride by
filtration from the solution, and subjecting the acid filtrate
to the action of an electric current, so as todeposic the gold
on the cathode.

573.234. Electiic Railway. Andrew C. O'Connor,
Lynn, Mass. Application filed October 26, 1895.

Positive and negative wires are arranged over a track,
and rods are extended across the track for supporting the
wires

;
arms are mounted to swing on the rods, but insulated

therefrom ; there are also roller contacts on the free ends of
the arms, permanent electrical connections between the
rods and wires, forked standartls mounted on a' car, bars
supported on the standards but insulated therefrom, and
connections between the bars and a motor on the car.

573.245. Electric Soldering Club. Paul Stotz, Stutt-
gart, Germany, and Friedrich W. Schindler-Jenny,
Kennelbach, Au.stria-Hungary. Application filed

January 14, 1895. Patented in England September
8, 1894; in France October 10, 1894: in Sweden
October 12, 1894; in Belgium October 15, 1894; in

Switzerland October 17, 1894: in Hungary Novem-
ber 9. 1894; in Austria November 23, 1894; in Ger-
many November 28, 1894, and in Italy December
31. 1894.

Tlie invention comprises the casing, containing an in-

sulating heat-body and conducting wire, a soldering iiieiii-

ber or head separable from the casing, the casing ami Iiead
fitting one partially witliiii the otiier, a cover to the casing,
and clamps adapted to draw the cover and head to their re-
spective places and secure them therein.

573.257- Trolley Pole Safety Device. Bcirre H. Borre-
son, Minneapolis, Minn. Application filed July 26,

1895.

The combination with a trolley-pole, of a tension device
tliorefor havirif; a base or anchor part which is movable
with respect tn the trolley-polo, and a coinliinod trip and
setting device for the movable base or anchor part, com-
priHing a p.-iir of leveis that are locked to set the tension
rievlce under strain by engagomeni with each other at a

point to one side of the dead-center of the levers, and are
tripped by the direct contact therewith of parts that are
rigid with the trolley-pole.

573-294- Telephone Transmitter. Forest A. Ray, Bos-

ton, Mass. Application filed April 6, i8g6.

A fixed annular rinsi and a vibratory plate non-contiguous
ti and concentric within the ring are combined with a

plurality of flexible links which interconnect the edges of
the plaie with the ring.

573,302. Conductor of Electricity and Conduit for

Holding Same. Alexander Selkirk, Albany. N. Y.

Application filed January 30, 1896,

In a portable close-walled conduit having end-closing
pieces which are suitably perforated for receiving a termi-
nal portion of an electric conductor contained within the
conduit and extending from end to end thereof, the com-
bination with the perforated end-closing pieces of the
terminal portions of such an electric conductor passed
throueh tlie perforations, and having their outer ends
turned against the outer side of each end-closing piece.

573'323. Armature Jack. William A Drysdale, Over-
brook, Pa. Application filed August 22, 1896.

One claim is given : In an armature jack a member pro-
vided with openings, bars fitted to reF;pective openings, as

No. 573, oSo.

to one extremity, and provided with a screw-thread upon
the other extremity, a member freely mounted for longi-
tudinal movement in said member, and provided with a
threaded end socket, a screw-thread upon said member,
and a running nut fitted to said thread.

573. 344' Switch for Electric Railways. Shadrach A.
Mustein, Rincon, N. Mex. Application filed June
22, i8g6,

A section of trolley wire is carried by posts, there being
one section of trolley wire on each side of the movable rail

and in position parallel with the rail; means of operating
the sliding bars, and stops to limit the lateral movement of
the trolley wiie sections.

573.350- Station Indicator for Railways. Andres Palfy,

Budapest, Austria-Hungary. Application filed

August 3, 1896.

There is the combination with a revolving disk carrying
an indicating plate, of means for rotating the disk inter-
mittently, a conducting surface carried by the disk, a series
of sliding contact-points located thereon, a contact-point
adapted to make electrical connection with the conducting
surface on the disk, a contact-point adjacent to the disk
and adapted to be engaged by the sliding contact-points
when the same are shifted, and an electric circuit having a
signal bell therein and extending from the contact in con-
nection with the conductor upon the disk to the contact ad-
jacent to the disk.

573-355- Apparatus for Purifying and Decolorizing
Saccharine or Other T.iquids. Marshall Pridham,
Philadelphia, Pa. Application filed September 12,

1S96.

NO. 573,092.
In an apparatus for purifying saccharine or other liquids

a tank is provided for holding the liquid to be treated ;

plates forming positive and negative electrodes are placed
within the tank and connected to a suitable source of elec-
tricity, and collecting racks in the bottom of the tank collect
the impurities precipitated from the liquid.

573.356. Telephone Transmitter. Leon W. Pullen,

Camden, N,
J. Application filed November 11,

1S95.

Two or more opposing electrodes are yieldingly con-
nected togetlier in such manner as to form'a cavity or
chamber between them, and an insulating ring extends
into the cavity or chamber between the electrodes.

57.1. 387. Combination Gasand Electric Fixture. James
E. Brown and William M. Brown. Toledo, Ohio.
Application filed July 20, 1S96.

A fixture is suspended and supported by means inde-
pendent of the service pipe, and an insu!r.ted coupling is in-

terposed between the fixture and the service pipe.

573.J98- Electric Arc Lamp. August C, Dobrick, Chi-
cago, 111. Application filed June 13, 1896.

In an electric arc lamp clutch there is the combination
with the clutch-rod. of the clutch collar, a pair of spaced
convergeutly disposed bearing wires or pins fitted within
tlic collar at opposite points, and the cliiicli-lever having a
clutch-face disposed opposite tlie convergeutly disposed
bearing wires or pins.
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Absolutely Reliable. Complete Stock Carried in Chicago.

MASON ELECTRIC EQUIPMENT CO., Selling Agents, lelephODe Harrisss 7^4, I 202 Fisher Bldg., CHICAGO.
Mannfactured by THE FIBERITE CO., Mechanicvllle, N. Y. HoefgeD, Moiham b Co., 80 William St., N. Y. Joshua Hendy Machine Works, San Prancieco, Ca!.

THE CARD ELECTRIC COMPANY,
IN/lains-Field, OHio.

^ 1^ H^ Generators for Power ^ ^^ ^k Multipolar Slow Speed
II II MM Transmission and Iso- N A TCM Stationary Motors.

I" II U llio+^^ I
• K+- II U 11 Reversible Motors and

I HK 1

1

Lighting.
1

1

II n 1 1 Controllers for Rolling
UAAA^^J Generators are all Mul- MAAaBAfl Mills, Bridges, Traveling

'WmiV tipolar and Slow Speed. wllllM Oanes and Elevators,

Agents Wanted in rnoccnpied Territory. Write for Estimates.

The Triumph Electric Co.,
*~^

'" Cincinna-ti, OHio.
Manufacturers of

"'3S4.
Medium and Slow Speed Electrical Machinery,

liiiP Direct Connected Generators,

Direct Connected Elevator Motors,

/
\ Direct Grip Hoists,

^ Motors for Special Work.
,^ WRITE FOR CIRCULAR IWI.

-4^1^^ Agents in aU large cities. 6.oSTiya;ir.fe*;l;?Lt.
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On the

Lon^

Run the "Pioneer" Enclosed Arc

shadowless, noiseless, steady, and a perfect

Lamp is by far the cheapest and the best.

It burns 100 to 150 hours without change

of carbon, saving |is to $20 per lamp

annually in carbon and labor. It is

spark arrester—simple and safe.

THE ELECTRIC ARC LIGHT CO.

LOUIS B. MARKS, M. M. E.,

Chief Eiectrician.

687 & 689 BROADWAY, \^

...New York...

MANHATTAN GENERAL CONSTRUCTION CO.,
44 Broad Street,
NEW YORK.

ENCLOSED ARC LAMP
Burns 150 hours with 1 2 inches of carbons.

7,000 Manhattan Arcs in service.

100 CENTRAL STATIONS.
753 Monadnock BIdg.,

CHICAGO.
61 I John Hancock BIdg.,

BOSTON.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Abendroth & Root Mf. Co. xix

Adams &, Westlake Co vi i

Adams-Bagnall El. Co xii

Akron Elec. Mfg. Co i

American Battery Co xvi

American Boiler Co xix

American Carbon Co ix

American Elec. W^orks xi

American Engine Co vii

Anderson, Albert & J. M... i

Andrae, Sons A Co., J
Armorite Interior Con. Co. vi

Arnold. B. J xvii

Bain.Foree xvii

Baker & Co xxii

Ball & Wood Co. . The i

Ball-Ball Co., Ltd ii

Ball Engine Co xiv

Barnes. Wallace xiii

Barnett Co., G. AH xxii

Becker, August x

Besly & Co., Chas. H xxii

Biddle, James G
Bliss Co., E. W xiv

B. &0. R. R xvii

Bowers Bros
Brady, T. H xiil

BriUCo,, J. G ...xix

Brixey. W. R i

Brockton Elec. Mfg. Co... xvi
Brown. D.. Cedar Co xii

Brush Electric Co xxii

Bryan & Humphrey xvii

Buckeye Electric Co ix

Butler Hard Rubber Co ... .

Card Electric Co ii

Central Electric Co xv
Central Mfg. Co xii

Ghannon Co., H xix
Chicago Belting Co xix

C, B. &Q. R. R
Chicago Edison Co iv

Chic. Genl. Fixture Co... x

Chicago Ins. Wire Co x

Clou brock S. B. Co xix

C, M. ASt. P. R. R xvii

Collins & Co., H. E i

Columbia Inc. Lamp Co... 1

Commercial Elec. Sup.Co.

Conn. Tel. & Elec. Co xv
Cor. School of Technol'y.. x

Cross, F. J xvii

Cutter El. & Mfg. Co X

Dalley, Jas. W -... xxii

Dallett. Thos. H. &Co iv

Dayton GlobelronWks.Co xviii

Det.&Clev. Steam Nav.Co.. xvii

Dickinson Elec. Supply Co. iv

Diehl Mfg. Co ix

Directory, Principal Elec.
and Mech. Engineers... xvii

Dixon Crucible Co., Jos. .. xxii

Eastern Elec. Cable Co xi

Eddy Elec. Mfg. Co v

Electric Arc Light Co ill

Electric Appliance Co x

Electric Storage Batt. Co. .

Electrician Pub. Co
xiii, xiv, xvi, xviii, xx, xxi

Emerson Elec. Mfg. Co... vii

Empire China Works vi

Eyanson & Armpriester.

.

xii

Farr Tel. & Con.Sp. Co ... . xv
Faucett. I. L xix

Ferracute Mach. Co xix

Fiberite Co. , The ii

Fleming-Spence Elec'lCo.

Forest City El. Works....

For Sale Advertisemts xii

Ft. Wayne El. Corp xii

Freeman & Sons Mfg. Co. . . xii

Fuel Economizer Co

Oarlock Packing Co
Garton-DanielsElec. Co.. xiii

General Electric Co xvi

Gordon-Burnham Bt. Co . . . xi

Guild&Lord

Hart.C.S.... xii

Hart & Hegeman Mfg. Co. iv

Hlne & Co., L. A xii

Holmes Fibre-Graphite Co. xvii

Huebel & Manger xii

Hunter Fan & Motor Co— iv

Imperial Porcelain Works, xi

Independent Elec. Co
Intemat'l Cor. Schools...

Jewell Belting Co. x

Johns Mfg. Co., H. W iv

Kartavert Mfg. Co xxii

Keystone Tele. Co xv
Klipstein & Co., A x

Ladd A. W xii

Lasell & Co., Edward
Leclanche Bt. Co xiii

Leflfel & Co. , James xviii

Le Roy, J. A xiii

Lewis ik Co., A. L xii

Lombard Water Wh. G. Co.

Manhattan Gen'lCons. Co. iii

Mason, J. W xvii

Mayo, V. J xvii

McEwen, J. H. Mfg. Co... xix

Menominee El. & M. Co . . . xiii

Metropolitan Elec. Co vi

Moore. Alfred F i

Morris, Tasker & Co •:

—

Morrison Southern El. Co. xx
Moyes.L. M xviii

Munsell iSc Co., Eugene ii

National India Rubber Co . i

National Ore & Red. Co.. six

New York Ins. Wire Co... xxii

Norman, J. J. Co xix

Northern Elec. Mfg. Co i

NorthwestEnglneer'gCo. . . xv
NuttallCo., R. D xviii

Oflace Spec. Mfg. Co xvii

Ohio Storage Battery Co. . xvi

Okonite Co., The I

Orient Electric Co., The. .

Otto Gas Engine Wks

Partridge Carbon Co
Pearson, F. J. Mfg. Co xvii

Peerless Rubber Mfg.Co. . . x
Perkins El. Switch Mfg. Co. vii

Perrlzo. Paul, Jr., Cedar &
Lumber Co xii

Peru Elec. Mfg. Co ii

Philadelphia Eng. Works, xiv

Phillips Ins'd. Wire Co.. xi

Phosphor-BronzeS.Co.Ld xix

Porter Standard Motor Co. i

Racine Hardware Co xviii

Rau Mfg. Co xi

Reisinger, Hugo.
Remington-SholesT.Co, . xv
Replogle Governor Wks.. xviii

Richards &, Meacham
Rose Polytechnic Institute

Samson Cordage Wks x
Schoonmaker, A. O xii

Schott, W. H xvii

Shawmut Fuse Wire Co. . . xxii

Shultz Belting Co xxii

Siemens & Halske E. Co . . xx
Simplex Electrical Co.,The, 1

Sioux City Brass Works... .xix

Smith, S. Morgan xviii

Standard Inc. Lamp Co.

Standard Paint Co x
Standard Tel. & Elec. Co.. xv
Standard Underg.Cable Co.

Stanley Electric Mfg. Co..

Stilwell-Bierce & Smith-
Vaile Co xii, xiii

Storey Motor & Tool Co. .

Toomey, Frank xii

Triumph Electric Co ii

United EL Imp. Co
Utica El. Mfg. & Sup. Co.. xi

Valentine-Clark Co xi

Van Duzen Gas Eng. Co.. xix
Van Nuis, C. S x
Viaduct Mfg. Co xv
Vulcanized Fibre Co xxii

Want Advertisements ... xii

Warren Electric Co vii

Washington Pat. Agency . i

Webster, Warren .fe Co ... ,

Wertheim. Ed
Western Electric Co viii

WestinghouseEl.AMf.Co.. xiv
Weston Electrical Ins. Co. i

Weston Engine Co i

Whitcomb, Geo. D. Co xii

Whitney Elec. Inst. Co x
Willard Storage Battery Co. sit

Wirt.Chas xiii

Worcester Poly. Inst xiii

F'or Classified Indesc of ^D^d-ver-tisomen-ts See Pas^ VI.
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HARDTMUTH CARBONS.
Cored and Solid -for Direct L-isH-tingr.

...LARGE IMPORTATION JUST ARRIVED...

General ••••••

Weste rn Ag en ts :
• •«• •*• Chicago Edison Company,

Idis^n B
.DEALERS IN ELECTRIC LIGHTING SUPPLIES.,
uildins, 139 A.darrks S-tree-t, OIHI , II-I-.

HART FLUSH SWITCH,
Solid Face Plate,

Beveled Edges.

All Sizes of Hart Switches.

GANG PLATES FOR ANY NUMBER.

Self-Adjusting Handle.

NO BREAKAGE.

Always

the Right Pressure

on Face Plate.

HART & HEGEMAN MFG, CO,,

Electric Motors and Generators,
MANUFACTURED BY

THOS. H. DALLETT $c CO.,
York St. and Sedgley Ave.,

PHILADELPHIA, PA.

Portable Electric Drills,

Starting Boxes and
Controllers,

Automatic Switches

-' Flexible Insulated Couplings.

ELECTRIC
LAMP
SIGNS

NEW ERA IN ELECTRIC ADVERTISING.
Each lamp is a single letter, which greatly simplifies the construction

of a sign, and permits an unlimited advertising display. This sign
is low-priced, economical of'operation, easily read, very conspicuous,
and may be changed in a moment from one form of words to another.
We manufacture High Grade Incandescent Lamps. Lamps of any

voltage furnished.

IOVJ^E: foi

DICKINSON ELECTRIC SUPPLY GO.
High Grade Incandescent Lamps,

American Tract Society Building, NO. 150 NASSAU STREET, NEW YORK.

"H.W.J." The Season's Favorite. "H.W.J."

TROLLEY LINE INSULATORS.

VI 11 tf^ARPQTnilVI Controller Parts andVULV^MDCa I yjl^ special Insulating Pieces.

Wooden Tree Insulators.

S^rtd -for Jtjn^ ^^-t^lo^t.!^.

H. W. JOHNS MFG. GO.,
New York.

240 Randolph St.,

Chicago.
Philadelphia. Boston.

J-'S.:.

:n

\

m ALTERNATING CEILING FAN WORKS.
We Guarantee It. No Commutator. No Brushes. Uses less current

than any Fan on the Market.

Our Direct: Ourren-t F'an >A/orlcs.
OUR GUARANTEE IS GOOD. Only Fan having Blade Adjuster. Air can

be thrown UP or DOWN. All Bearings SELF-OILING.
Ask for New Catalogue and Discounts, and you will send us an order

FANS FINISHED IN BRUNZE, NICKEL AND POLISHED BRASS. We manufacture a full line of BELT

\ FANS AND WATER MOTORS, Agents wanted in Leading Cities.

Hunter Fan It^ Motor Co.,
(.Successors In Tiirrk \V;i,lri' Meter Co.,)

F-UI-TOIM, IM. Y.
. E. B. I.ATHAn & CO., Agents, 136 Liberty Street, NEW YORK...,
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Eddy Generators

Direct Connected or Belted for Electric Railways, Central

Stations, Isolated Lighting or Power Plants.

EDDY MOTORS-SLOW, MEDIUM OR HIBH SPEED,

We build all necessary apparatus for the transmission

of Electrical Power through factory or other buildings.

All Our Apparatus Guaranteed as Represented.

The Edd) Electric Manufacturing Company,
WINDSOR, CONN.

New York, n. B. Coho & Co., Mail and Express Building.' ' Elmira, S. N. Blake.

Philadelphia, Walter C. Mclntire & Co., 506 Commerce St. St. Louis Western Electrical Supply Co.

Boston, G. M. Angier & Co., 64 Federal St. Kansas Citj-, W. T. Osborn.

Cincinnati, O., John A. Stewart.

Western Oltice: 305 Dearborn St., Chicago, Wallace & Hine ^IVestern Agents.
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In Preparing This New Catalogue
We have been mindful of the needs of all our customers, and our sole aim has

been to publish that which would prove helpful and serviceable to all who

purchase electrical material of any kind. Our friends kindly say that we have

not only achieved this purpose, but describe it as the "largest, handsomest

and most complete electrical supply catalogue ever issued," "an encyclopedia of

all other catalogues," "a reference book of everything electrical."

Send a small order and receive a copy.

METROPOLITAN ELECTRIC CO.,
186-188 Fifth Avenue, Chicae:o.

IRON ARMORED CONDUIT
(CUMMINC'S PATENTS)

FOR INTERIOR CONSTRUCTION.

ARMORITE - INTERIOR - CONDUIT - COMPANY.
Office and Works: 478-480 Fort St. West, Detroit. Micii.

CLASSIFIED INDEX OF ADVERTISEMENTS.
AccniuTilators.
American Battery Co.
Electric Storage Battery Co.

Ohio Storage Battery Co.

Annunciators.
Chicago Gen'l Fixture Co.
Electric Appliance Co.
Mason, J. W.
Menominee El. &. Meth. Co.

Arc liamps.
Adams-Bagnall Elec. Co.
Chicago Gen'l Fixture Co.

Electric Arc Light Co.
Fleming-Spence Elec. Co.

Ft. Wayn Elec. Corporation.
Manhattan Gen'l Cons. Co.

Perkins Elec. Switch Mfg. Co.

Van Nuis, C S-

Westinghouge El. & Mfg. Co.

Arc IjigUt Cord.
Samson Cordage Wks.

Assayers.
Nat'l. Ore & Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.

Chicago Edison Co.

Chicago Gen'l Fixture Co.

Commercial Elec. Sup. Co.

Electric Appliance Co.

Electric Storage Battery Co.
Gordon-Burnham Bat. Co.

Leclanche Battery Co., The.
Mason, J. W.
Menominee El- & Mech. Co.

Northwest Engineering Co.

Ohio Storage Battery Co.

Pearson, F. J. Mfg. Co.

Western Electric Co.

Bells.
Electric Appbance Co.
Huebel & Manger.
Menominee El. & Mech. Co.

Western Electric Co.

Belting.
Channon Co., H.
Chicago Belting Co.
Jewell Belting Co.
Shultz Belting Co.

Bicycles.
Adams & Westlake Co.

Boilers.
Abendroth & Root Mfg. Co.

American Boiler Co.
Clonbrock Steam Boiler Co.

Collins & Co., H. E.
Freeman A Sons Mfg. Co.

Moyes, L. M.
Racine Hardware Co.
Weston Engine Co.

Books, Klectrical.
Electrician Publishing Co.

Bronze. „
Besly &Co.,Chas. H.
Phosphor BronzeSm.Co. ,Ltd.

Braslies.
Holmes Fibre-Graphite Co.
Mason. J. W.
Partridge Carbon Co.
Wirt, ChJis.

Barglar Alarms.
Electric Appliance Co.
Huebel & Mitng(;r.

Menominee El. & Mech. Co.
Western Electric Co.

Cables (See Iii.sulaled Wires.)
Cables, Kleclrie (HocInHU-

latijd WlrcH), Copper,
Hbeet and Bar.
American Elec. Works.
Brlxey, W. R-
Eastern Electric Cable Co.
Moore. Alfred F.

New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Carbons,PolntsA Plates.
American Carbon Co.
ChlcftKO ICOiHOii Co.
ChlcaKO General Fixture Co.
General Electric Co.
Mason, J. W.

Partridge Carbon Co.
Reisinger, Hugo.
Standard Paint Co.
Wertheim, Ed.
Western Electric Co.

Compound.
Standard Paint Co.

Construction & Repairs.
Ft. Wayne Elec. Corporation.
Richards & Meacham.

Contractors and Electric
liiglit Plants.
Akron Elec. Mfg. Co.
Arnold, B. J.
Bain. Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Northern Electl. Mfg. Co.
Schott, W. H.
Siemens & Halske Elec. Co.
United Elec ImprovementCo.
Warren Elec. Co-
Westinghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly & Co.. ChasH.
Bowers Bros.

Copper W^ires.
American Electrical Works.
Besly & Co., Chas H.
Brixey. W. R.
Chicago Edison Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Fiberite Co., The.
General Electric Co.
Independent Electric Co.
Mason, J. W.
Menominee El. & Mech. Co.
National India Rubber Co.
Okonlte Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordage.
Samson Cordage Wks.

Crookes' Tubes.
LeRoy. J. A.
Perkins Elec. Switch Mlg.Co.

Cross-Arms, Fins and
Brackets.
Anderson. Albert & J. M.
Brady, T. H.
Central Mfg. Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Farr Tel. &Const. Supply Co.
Fiberite Co.. The.
Mason, J. W.
Nuttall Co. R. D.

Cut-Outs and Switches.
Anderson, Albert & J. M.
Ball-Ball Co., Etd.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.
Cutter EI. & Mfg. Co,
Eddy Elec, Mfg. Co.
Electric Appliance Co.
Eyanson & Armprlestor.
Farr Tel. Hi Const. Supply Co.
Fiberite Co., The.
Forest City Elec. Wks.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Hart & Hegoman Mfg. Co.
Imperial Porcelain Works.
Mason, J. W.
Menominee El. & Mech. Co.
Morrison Southern El. Co.
NuttullCo., R. D.
Perkins Elec. Switch Mfg, Co.
Shawrnut Fuse Wire Co.
Utlca El. Mfg. &Sup Co.
Westinghouse El. Si Mfg. Co.

I>y»nnioH.
Akron Klec. Mfg. Co.
American Knglno Co.
Brush Electric Co.
Card Electric Co.

Dallett & Co., Thos. H.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hine&Co.. L. A.
Mayo, V. J
McEwen, J. H. Mfg. Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
Toomey, Frank.
Triumph Elec. Co.
Warren E'ectric Co.
Westinghouse El. & Mfg. Co.
Whitcomb. Geo. D. Co.
Willard Storage Battery Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
Johns, H. W.,Mfg. Co.

Electric Railivays.
Bruph Electric Co.
Card Electric Co.
General Electric Co.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and mechani-
cal Engrineers.
Arnold, B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
Schott, W. H.

Electrical Instrnntents.
Anderson, Albert & J. M
Biddle, James G-
Chicago Edison Co.
Commercial Elec. Sup. Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Nuttall Co., R. D.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
Brockton Elec. Mfg. Co.
Central Electric Co.
Commercial Elec. Sup. Co.
Imperial Porcelain Works.
Menominee El. & Mech. Co.
Pearson. F. J. Mfg. Co.
Rau Mfg. Co.

Electro-Plating Mach'y-
Besly & Co., Chas. H.
General Electric Co.

Engines. Gas.
Norman Co., J. J.

Otto Gas Engine Wks.
Van Duzen Gaso. Eng. Co.

Engines, Steam
American Engine Co.
BalKfe Wood Co., The.
Ball Engine Co.
McEwen. J. H. Mfg. Co.
Philadelphia Eng. Works.
Racine Hardware Co.
Toomey, Frank.
Weston Engine Co.

Exhaust Pipe Heads.
Faucett, I. L.

Fan OutntH.
Dlehl Mfg. Co.
Emerson Elec. Mfg. Co.
Hunter Fan .t Motor Co.
Westinghouse El. A Mfg. Co.

Feed M'^atcr Heaters.
Goubert Mfg. Co.

Fibre.
Holmes Fibre-Graphite Col
Kartavert Mfg. Go,
Vulcanized Fibre Co.

Files.
Barnott Co., O. AH.

Fire Alarms.
Western Electric Co.

Fuse Wire.
Hrlxey, W. R
lOIectrlc Appliance Co-
Fiberite Co.. The.
General ICloctrlc Co.

Independent Electric Co.
Shawrnut Fuse Wire Co.

Gaskecs.
Johns, H. W., Mfg Co.
Peerless Rubber Mfg. Co.

Gears.
Besly & Co.. Chas. H.
Nuttall Co.. R. D.

General Elec. Supplies.
Anderson, Albert & J. M.
Andrae & Sons Co., J.

Ball-Ball Co.. Ltd.
Besly & Co.. Chas. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.
Cutter El. &. Mfg. Co.
Dickinson Elec. Supply Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Huebel & Manger.
Johns, H. W.. Mfg. Co.
Mason, J. W.
Menominee El. & Mech. Co.
Metropolitan Electric Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Pearson, F. J. Mfg. Co-
Peru Elec. Mfg. Co.
Shawrnut Fuse Wire Co.
Sioux City Brass Works.
Standard Tel. A Elec. Co.
Utica El Mfg. & Sup. Co.
Westinghouse EI. A Mfg. Co.

Globes and Electrical
Glassiv^are.
Chicago Gen'l Fixture Co.

Gov^ors. Water AVheel.
LombardWaterWheelGv.Co.

Graphite Specialties.
Besly & Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.
Fiberite Co., The.

Insulators and Insulat-
ing Materials.
Anderson. Albert & J. M.
Brixey, W. R
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Empire China Works.
Eyanson A Armprlester.
Farr Tel. A- Const. Supply Co.
Fiberite Co. The.
Hart A Hegeman Mfg. Co.
Hlne&Co., L. A.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Mason, J. W.
Menominee El. A Mech. Co.
National India Rubber Co.
New York Insulated Wire Co.
Nuttall Co., R. D.
Okonlte Co.. The.
Phillips Insulated Wire Co.
Standard Pamt Co.
Simplex Electrical Go.
Standard Underground C. Co.
Utlca P:1. Mfg. & Sup. Co.

Insulated Wires and
Cables—magnet Wires.
American Electrical Works.
Brixey, W. R.
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial EIcc. Sup, Co.
Eastern Electric Cable Co.
]''Ioctrlc Appliance Co.
Farr Tol. A Const. Supply Co.
General Electric Co.
Independent Electric Co.
LaHcU&Co., Edward.
Mason, J. W.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.

OkoniteCo..The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.

Lamps, Incandescent.
Adams-Bagnall Elec. Co.
Buckeye Electric Co.
Chicago Edison Co.
Columbia Inc. Lamp Co.
Dickinson Elec. Supply Co.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co.,
Orient Electric Co.
Perkins Elec. Switch Mfg. Co.
Standard Incan. Lamp Co.
United Elec. Imp. Co.
Westinghouse El. A Mfg. Co,

Ijightning Arresters.
Electric Appliance Co.
Garton-Daniels Electric Co.
General Electric C'o.

Utica El. Mfg. A Sup. Co.
Van Nuis, C. S.

Westinghouse El. A Mfg. Co.

Magnet AVire.
(See Insulated Wires.)

Mechanical Machinery,
Besly A Co., Chas. H.
Bliss Co., E. W.
Ferracute Machine Co.

Mica.
Bowers Bros.
Johns Mfg. Co.. H.W.
Munsell A Co., Eugene.
Schoonmaker, A. O.

Mining Apparatus, Elec.
General Electric Co.
Independent Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Akron Elec. Mfg. Co.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Dallett A Co. , Thos. H.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Emerson Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Mayo, V. J.

Menominee El. A Mech. Co.
Northern Electl. Mfg. Co.
Porter Motor Co.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Westinghouse El. A Mfg. Co.
Whitcomb. Geo. D. Co.
Willard Storage Battery Co.

]\anie Plates.
Becker, August.

Oil Feeders.
Dalley, Jas. W.

Packing.
Besly A Co, Chas. H.
Garlock Packing Co.
Johns, H. W.. Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
Johns, H. W., Mfg. Co.
Standard Paint Co.

Patent Agencies.
Washington Patent Agency.

Phosphor Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker A Co.

Polos.
Brown, DeWItt, Cedar Co.
Central Mfg. Co.
Hart. C. S.
Lowis A Co., A. L.
Morris. Taskor A Go.
Nuttall Co., R. D.
Perrlzo, Paul, Jr. Co.
Valontinc-CIark Co.

I'orcelain.
Commercial Elec. Sup. Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.

Publishers, Electrical.
Electrician Publishing Co.

Push Buttons.
Electric Appliance Co.
Northwest Engineering Co.

Rheostats.
General liilectric Co.
Westinghouse El. A Mfg. Co.

Sal Ammoniac.
Klipstein A Co.. A.

Speaking Tubes.
Electric Appliance Co.

Speed Indicators.
Besly A Co., Chas. H.
Biddle, James G.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Springs.
Barnes. Wallace.

Steam Heating.
Goubert Mfg. Co.
Webster A Co., Warren.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
Ohio Storage Battery Co.
Willard Storage Battery Co.

Street Cars.
Brill. J. G. Co
Ladd, A. W.

Tapes. Insulating.
American Electrical Works.
Brixey, W. R.
Chicago Ins. Wire Co
Electric Appliance Co.
Moore, Alfred F.
New York Insulated Wire Co.
OkoniteCo.. The.
Simplex Electrical Co.
Standard Paint Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones and Tele-
phone Material.
Andrae A Sons Co.. J.
Central Electric Co.
Commercial Elec. Sup, Co.
Conn. Tel. & El. Co.
Farr Tel. & Const. Supply Co.
Keystone Telephone Co.
Mason. J. W.
Northwest Engineering Co.
Richards A Meacham.
Standard Tel. A Elec. Co.
Viaduct Mfg. Co.
Western Elec. Co.

Transformers.
Chicago Gen'l Fixture Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks,

Trucks, Electric Car.
General IClectric Co.
Westinghouse EI. A Mfg. Co.

Turbine AVheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Replogie Governor Wks.
Smith, S, Morgan.
Stilwell-Bierce & Smith
Valle Co

Universities.
Cor. School of Technology.
Int. Corr. Schools.
Rose Polytechnic Institute.

Water Wheels.
Dayton Globe Iron Works Co
LelTel A Co , Jas.
Reploglo Governor Wks.
Smith S Morgan.

AVire, Itare.
Anderson. Albert A J. M.
Besly & Co . has H.
Bt-Metallic El Trans. Co.
Brixey, W. R
ICleotrlc Appliance Co.
Independent Electric Co.
National India Rubber Co.
Nuttall Co.. R D.
Okonlte Co . The,
I*hilllps Insulated Wire Co.
Standard Underground C. Co.X Uay Outfits.
LeRoy, J, A.

A-lpHab^-tloal Index o-T A.dv^r'tlsei'v^en-fcs S« P^aere III.
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TheWarren Alternator
IKip«ai.<i%via.«ikKa ^^rr^rm Without Moving Wires.NDUCTION TYPE without collector Rings."*'*'*'" ir^

I Without Brushes.

Any Voltage
i ?ffli littmil

S Tolls wi Transformers.
STATIONARY SINGLE RING ARMATURE—STATIONARY FIELD COIL.

Revolvable Part a Solid Cylinder of Stee|.

Efficiency the Highest, Regulation the Closest, of any Alternating Current Generator Known.
Noiseless in Operation. Built to Earn Money With, not to Speiid Money Upon.

WARREN ELECTRIC CO., CHICAGO.
Wendell & McDTtffie.
26 Cortlandt St., New York.

SA.UES A.OEN'
A. M. Searles, 281 Dearborn St., Chicago.

California Electrical Works.
San Francisco, Oal.

AMERICAN -BALL ENGINES,
THE LATEST AND BEST WORK OF MR. FRANK H. BALL.

Among' the neisr features are Automatic Circulation of Oil through all bearings without splashing of oil

either inside or outside the engine; Scientific Counterbalancing, adjustable to conditions of foundation;
New Governor with last refinement of performance. "We also build a full line of

MULTIPOLAR DYNAMOS AND MOTORS.
Special attention given to DIRECT CONNECTED work, with our AMERICAN-BALL ENGINE and SIX-POLE

GENERATOR. Medium speed Side Crank and Vertical Engines with Spaulding's Valve Gear. Don't order until you
have investigated our work.

AMERICAN ENGINE CO., BOUNDBROOK,N. J.
NEW YORK: 219 Havemeyer BIdg. BOSTON: 182 Summer Street. CHICAGO: 1537 Monadnock BIdg.

IN
For current of from 5 to 50 amperes, and as high as 500 volts.

Shows when current is " ON" or " OFF." Handles a street railway current for lights

.... or car heaters ....

Our Crookes' Tubes Take Pictures.
seiNj^ F-OF9 l^E:^A/^ <5xx-rA.L.^<3«_iE:.

PERKINS ELECTRIC SWITCH MFG. CO.,
IH,AF9-rF-^F9^, CSONfM.

ARC LAMPS
OF" A.l-I_ KINDS.

PLAIN, ORNAMENTAL,

For Direct and Alternating Current.

Write for Catalogue.

The Adams & Westlake Co.,

1 10 Ontario St., CHICAGO.

THE EMERSON ELECTRIC MFG. CO.,
ST. LOUIS, MO.,

J And I 12 Liberty St., New York.

NOTE THIS
Current Consumption:

"Meston" 13-inch fan, 60 to 70 watta,
" 16-inch fan, , 70 wafcta.

Induction 12-lnch fan, 7,200 alts., 80 to 90
watts.

Indnction 16-lnch fan, 7,200 alts., 110 to 125
watts.

Induction 12-inch fan, 16,000 alts. ,90 to 100
watta.

{" CHEAPEST
" Fan Motors on the markci because

BEST.
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ii 99OUR '1896

FAN MOTOR•

YOU HAVE NOT HEARD OF IT?

Nor do You Know the Price!

Our Circular Tells

It all-Send for It.

DIRECT CURRENT, 110 VOLTS, IN

POLISHED BRASS AND ANTIQUE
COPPER FINISH.

Alternating Fan Motors for 7,200 and

16,000 alternations—52 and 104 Volts, in

Nickel Plate and Antique Copper Finish.

WESTERN ELECTRIC COMPANY
CHICAGO. NEW YORK,
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IM 1896.

THE NEW DIEHL ELECTRIC FANS.
•^SO f» O-B'O

HIGHLY FINISHED IN | INCREASED
Japan, - | EFFICIENCY.

Nickel,
I

IMPROVED
Polished Brass | MECHANICAL—^^•—

CONSTRUCTION,
Venetian Designs.

c^e'« aal^^SBffBfr?' o^e«

F*^r Ca'talosu^s and iPri^^ ^is-ts iXdcir^ss

DIEHL MFG. COMPANY,
561-563 BROADWAY, aiEW YORK CITY. t/L 1 >^A^ tj FLT H r CjR 1^ IN T

138-1.38 E!$!$EX si'REET, BOSTOK. o—^ *_^ J. «-^ .£ 1 J—» J_-( J. X J. X V^ XX X , X ''I . J.

We are making the very best Carbons now on the market, and

selling them at prices that you cannot afford to remain unaware

of* Operating as we do the largest factory outside of the

^* Trust/* with a daily capacity of 150,000 carbons, the prompt

execution of large orders is assured.

tme: aivierioan carbon oo
IMoblesville, Ind., \J. S. A.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 510 Marquette Building,

CHICAGO, ILL.

ONE
DOLLAR
EACH.

BUCEETE
Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, O.

QUALITY
UNEQUALED.

FACTORY
PRODUCTION
TRIPLED.
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ARMORITE,
The Great Interior Conduit.

Armorite Iron Armored Interior Conduit embodies a great advance in an

iron armored conduit for interior worlc. It can be bent or twisted into almost any

desired shape, tlius doing away with the expense of elbows and maliing it much
cheaper and quiclver to install. Prices away down.

Write us for Prices and Samples.

ELECTRIC APPLIANCE CO.,
GENERAL WESTERN AGENTS,

Electrical Supplies, 342 Mailison St., Chicago.

WHY BE A FOCY?
GASKETS MADE
I]VSTASJTL.Y AVITK

f in. for

UNIONS.
i in. for

HAND-HOLES.
I in. Tor

MAN-HOLES.
Put up in boxes, weight 3 to 6 lbs.

Patented and Maniifactared exclusively by

PEERLESS RUBBER MANUFACTURING CO..
16 Warren St., NEW TOKK.

PERFECT INSULATION
Can only

be Secured
by the use

of . . . p.#B
Compound,
Varnish,
Tape,
Paper.

Are You Acquainted With Them?
IF NOT, WRITE FOR PARTICULARS TO

The STANDARD PAINT COMPANY,
Sole Manufacturers,

81-83 John St., New York.

CHICAGO OFFICE:

189 Fifth Ave.

c-s

l-T-E AUTOMATIC MAGNETIC CIRCUIT BREAKERS

FLUSH SWITCHES
CUTTER ELECTRICAL AND MFG. CO.

1112 SAIMSOM STREET, PHILADELPHIA

REMOVAL NOTICE.
Ajax Specialties, including the well-known Switch, Lightning Ar-

rester and Arc Lamps bearing this name, will hereafter be found at 43
Cortlandt St., New York, where I have united shop and office forces.

O. S. V^/VIM IMVJIS.

THl CORRESPONDENCE
SCHOOL OF TECnNOLOQY,

CUYAHOOA BLO'O CLEVELAND, O.
Instruction by mail in Engineerine

Branches.

Cat. FKfk. MoT^ Insthuctors.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook. N. H.

MANUFACTURERS OF

High Grade Electrical Instru-

ments of every description.

CHIOACO INSULATED WIRE CO.,
153 LAKE STREET, - CHICACO.

FAN MOTORS,
NURNBERB CARBONS,

ARC LAMPS,

Electric and Combination Fixtures.

L
169 Adams St., CHICAGO, ILL.

)

SAL AMMONIAC.
ELECTRIC BRAND.)

For Electrical Purposes.

Guaranteed 98/99 per cent, and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imparted by

A. KLIPSTEIN & COMPANY, 122 Pearl St., New York.

Jewell Pulley Covering.
(PATENTED FEB. 26, 1895.)

Cheapest and Best Covering on the Market.

PREVENTS SLIPPING OF BELTS.
Fully Guaranteed. Send for our Catalogue.

MANUFACTURED BY

JEWELL BELTING CO., - - Hartford, Conn.

SAMSON SPOT CORD

For ArcLightandTrolley Cord,
SAMSON CORDAGE WORKS, - BOSTON, MASS.

FOR fy^^lv" NdM A.
dynamos)iMlI P V
ENGINESi^^>pA: li
MOTORS ETC. ^end«"f^,£sH4ej Q
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Eugene F. Phillips. Prest. W. A. HathaWAV, Treas. W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
PKOVrDEHICE, H. I.

BARE AMSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Yoek Stoke, P. C. Ackerman. 10 Cortlaudt St.

Chicago Store, F. E. Donohoe. 241 Madison St.

Montreal Branch, Eugene F. Pliillips' Electrical "Works.

„lljl!l'^^

RauManufacturingCo.,
Russell BIdg., Randolph and Canal Sts., Chicago, III.,

MANUFACTURERS OF

Clusters, Flanges,

Special Electrical Goods.

''CLARK" WIRE.
For Switchboard, Railway and Motor use,

we make all sizes of Stranded and Flexible

V/ire and Cables with Clark's Insulation.

The Clark Wire has been before the

public and in use for the past nine years,

and has met with universal favor. Thou-

sands of miles of this wire have been sold,

and are in use throughout the United

States and Foreign Countries, and the de-

mand for it is constantly increasing, be-

cause it always gives perfect satisfaction.

In a Letter from the Inspector of the Boston Fire Under-

writers' Union, he states: "A Thoroughly Reliable

and Desirable Wire in every respect."

The Rubber used In insulating our Wires and Cables is es-

pecially chemically prepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extrenie cold
weather, and is not affected by heat.

We guarantee our Insulation wherever used. Aerial, Un-
derground or Submarine, and our net prices are as low, if

not lower, than any other first-class Insulated Wire.
We shall be pleased to mail Catalogues with Terms and

Discounts for Quantities.

Eastern Electric Cable Co.,

61 and 63 Hanrpshire St., Boston, Mass.

HENRY A. CLARK,
Treas. and Genl. Mgr.

HERBERT H. EUSTIS,
Pres. and Electrician.

THE
LEADS THEM ALL.

W^hen ordering see that you get
thcI>IJO«AlV.

Made in one wire No. 4, 6 and 6.

Two wtre No. 2 and 3.

Three wire No, 1.

They are cori'ngated and \-
shaped gi'oove.
They grip like a vise.
Ko sagging ~\vire ^vhen on<'e

stretched.
They are made of the finest

glazed porcelain. Ten of them
used to one ofany other make.

No. 1, 3 and 4 holds wire 16 to 8.

No. 2 and 5 holds wire 6 to 00.

No, 6 hold wire 000 and larger.

Patented November 14, 1M93.

Imperial Porcelain Works,

369 Wabash Ave., Chicago, ill.

Factory, Trenton. ]V. .T.

Porcelain Specialties of all kinds.

A Perfect Iron-Clad Fuse Box
FOR....

Motor, Arc, Incandescent

and Transformer Work,

SINGLE AND DOUBLE POLE.

Order one and you will order more.

GENERAL REPAIRING.

>isc A^r^ Cu-t-Ou-ts,
/Vr^ Knife S^A^it:ct1es,

^igh-tning .Arr^s-t^rs.
TVRITE VS. «ET OUR DISCOUNTS.

UTICA,
IM. Y.mAELEraiCiLiFG.HIPPLICO.,

Gordon Primary Battery
EXCELS IN

Long Life, Efiiciency,

Economy, Adaptability,

It is absolutely Non-Freezing.

Labor Saving,

Free from Local Action,

Freedom from Gases and Odors.

Superior Generation of Energy.

These Batteries are in use by tlie most
prominent Telephone, Fire Alarm and Rail-
road Companies of America.

Send tor descriptive circular and price list.

We guarantee all our Cells.

MANUFACTURED BY

Tie (Joraofl-BMain Battery Co.,

82 West Broadway, New York.

//ou^

AGEXCIES:

ELECTRIC APPLIANCE CO,,
CHICAGO, ILL.

PETTINGELL-ANDREWS CO.,
BOSTON, MASS.

{ELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

ST. LOUIS ELECT'L SUPPLY CO..

ST. LOUIS, MQ.

BRADFORD BELTING CO.,

CINCINNATI, OHIO.

Phillips Insulated Wire Co.,
NEW YORK OFFICE; FACTORY:

39 and 41 Cortlandt St. Pawtucket R.
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Position Wanted
By flrstclass eneloeer and electrician, for 12

years superintendent of electric lifjlit and street
railway plants. Can do repair and construction
work and make tests. Address A. H.. care
Western Electrician, 510 Marquette Build-
ing, Chicago.

Bargains in Machinery for Street Railways.
One 600 h. p. Corliss engine, one 300 h. p. Corliss

engine; one 300 h. p. "Westingbouse compound en-
gjne; one 250 h. p. Ball automatic engine; two 125

n. p. Ball automatic engines; two 8a h. p. Ball
automatic engines; two 135 h. p. generators. 500
volts; four 60 h. p. generators, 500 volts; large
stock of automatic engines and d>'namos of

every description. Also a battery of compound
boilers. 700 h. p.. I6O h. p. In a pair. FRANK
TOOMEY, 131 N. Third Street, Philadelphia.

FOR SALE.
One 1,000 light incandesceDt dyoamo and one

100 light Incandeacent. Both direct current, com-

pound wound,

U. A.. IHiniE & ^O.,
234 E. Lake Street,

CHICAGO.

FOR SALE.
A 1,300-light Fort Wayne Alternating Incandes-

cent Dynamo, with Exciter. Second-hand, but In

perfect order. Address

THE S. FREEMAN & SONS MFG. CO.,

FOR SALE CHEAP.
Six 25 amp. lio volt dyoamos, compound wound.
Six five horse power motors, any voltage.
Twelve amperemeters.
Twelve voltmeters. Write for prices.

HOLMES, PYOTT & CO.,
13 N. Jefferson St., Cliicago.

FOR SALE.
Before placing your orders for Hi;u;li Oradc

Dynamos and motors, write us for descrip-

tion and prices.

CEO. D. WHITCOMB CO.,
92 to 36 E. Ohio St.. Chicago, III.

FOR SALE.
1,500 tons 60-lb. relaying rails;

1,000 tons 75-lb. relaying rails; 800

tons 45-lb. relaying rails. 30 elec-

tric cars in good order. New elec-

tric cars and new and second-hand

passenger cars. 50 box and 50

flat cars, 25 tons capacity. Spec-

ialty in negotiating electric and

steam railroad bonds when payable

at Farmers' Loan and Trust Co.,

N. Y., or Knickerbocker Trust Co.,

66 Broadway. N. Y., and printed

at an Ai Bank Note Company in

N. Y.

ROLLING STOCK SOLD ON EASY
TERMS.

A. ^A/. l_ADD,
1 7 1 Market Street,

BROOKLYN, N. Y.

FOR SALE
One I 60 Light Mather Incan-
descent MachinewithSpa re

Armature.
One 100 Light Mather Incan-
descent Machine.

FOR SALE VERY CHEAP.
Practically new, in A I

condition.

A(l<ir..-ss, "IirVKK,"
Cflre WE8TEI1N Electrician, 8»lto BIO M»rnu«lt«
EldK., Chicago, III.

SALESMAN IStilwell's Patents™. Water Purifier.

Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

Tie Stiliell-Bierce & Siaitli-Vaile Co.,

DAYTON, OHIO.

Having New York office wishes to represent
manufacturer of line of electrical gooils or spe-

cialty; salary or commission. Familiar witn New
Yorli, Philaaelphia and Washington trade. Ad-
dress A. B.. care Western Electkk'ian, 510

Mart^iuette Building, Chicago.

FOR SALE
CHEAP.

A small holding of
PREFERRED STOCK
of the "Electrical Engi-
neer" of New York.

i i

For full information and
particulars address

Stockholder,"
care Western Electrician,

Suite 510 Marguette Mi, CMcap,

Sealed Proposals
Are requested for electric pumps and feed-water
heater for tlie Great Nortliern Tlieater and
Hotel company, Spec ilications and plans can
be obtatned at the office of the Consulting En-
gineer. CHAS. (i; ARMSTRONG. I3(i(;" Great
Nortliern I'-ldg., Chicago.

Risdon Iron & £.ocomotive IVoi-ks, San Francisco, Cal., Paoiflc Coast Agent.

INDIA AND AMBER I4IIGA.

C»n fornlah any slic, sli»p* or
paftern. Writ* for khdi*

pIcH and qaotatlonN.

A.O.SCHOONMAKER, Importer,

158 William St. l\ew Vorh.

MKIHlaMKCL

IMiTH^Iingiiii&sQI
tEBSiSnMl&HBMiaWKlRHA^ QN.I

iMNQBIQIHniS^NB3WSJrEj»aJ

«ts|]3B^IEef?MHBlEBBEK]!

aVilBg-1f|6l4B:^^igi^j
^B^mm^mams^
mQfXME3sJ3E.mPirSEai3mi

PATENTED
JULY 16, '96.

"Eyanson" Quick Break Switch.

EYANSON & ARMPRIESTER,
Formerly J. Grant High & Co.,

123 N. am STREET,

PHILADELPHIA, - PA. .-^<^^ .^^-W^ WWChS
and

Switch-

boards

of all

Descrip-

tions.

Write for our new
catalograe "D."

BRANCH OFFICES:
SIH IC5.^\.^^= Metropolitan Electric Co., 18G 5th Avenue.

NEW YORK: 136 Liberty_St., Chapin & Douglas.
LOUISVILLE, KY. : 313 W. Main St., James Clark, Jr. & Co.
NEW ORLEANS, LA. • 608 Custom House Street. Widmer &. Spranley

.

Write PAUL PERRIZO JR. CEDAR & LUMBER COMPANY.
Marinette, Wis. -for prices on

WHITE CEDAR POLES
before purchasing elsewhere.

9IEKOaiIK£E, MIt'H., for prices on ^VHITE CEDAR FOIiES.

WHOLESALE

Telegraph, Telephone, Slectric Light

AND STREET RAILWAY POLES.
Manufacrured from Live Cedar rjpeled. Quick

shipments and best quality.

OCONTO, WIS.

A. L. LEWIS & CO.,
Wholesale Producers of and

dealers in

CEDAR POLES AND TIES.
FROM THE STUMP TO THE CONSUMER.

Write for Prices.

menominee, - - micliigau.

Central Manufacturing; Co.,
CHATTANOOGA., MANUFACTUKiiKS and dealers in TKNN.

HUEBEL & MANCER,
290 Graham SI., BROOKLrN, N. Y.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

Arc, Direc-t Curren't and Al-terna-t-
ing Iricsanci^s^^n-t LisK-ting and

Povw^rTr^n:

LAMPS
Arc aiijjmijesceiit.

Adams-Bagnall Electric Co.,

CLEVELAND, O.
New York, 222 Havemeyer Building.

Chicago, 1654 Monadnock Block.
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Victor Turbine Water Wlieel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate-
The attention of ELECTRIC COMPANIES is called to this CELEBRATEO "WATEKWHEEIi as particularly adapted to their use. on account of its remarkablv steady motion^

high speed and great efficiency and large capacity for its diameter, being double
the power of most wheels ot the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use ot water it is without an equal, producing the
highest per cent of useful effect guaranteed*

SEND FOR CATALOGUE AND PART/OULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE S^ILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco. Cal., Pacific Coast Agents.

LE ROY'S
IMPROVED

ALUMINUM X-RAY FLUOROSGOPE.

FOUR TIMES AS SENSITIVE AS ANY YET MADE.

Low Price, I Complete Portable X-Ray I
Goods Guaranteed.

High Quality.
| flutfJlS fOT PhySJCJanS

I

height 6 Ounces.

AND OTHERS DESIRING AN OUTFIT FOR EXPERIMENTAL USE.
Surfed s-t^mp -f^r c=i r^\j l^r.

J. A. .e: Roy, 143 13-tl-i S-t., IMe\A/ Yorlc.

THE BEST BOOK
On dynamo electric machines is S. P. Thompsons'
"Uynamo Electric Machinery." Contains i,ooo

pages, profusely illustrated.

THE STANDARD WORK.
pri^e: noaa^.

ELECTRICIAN PUBLISHING COMPANY, Suite 510 Marquette BIdg., CHICAGO.

The Standard Open Circuit Batteries

of the World.

SEIfD FOR CIROU'LAE AND PEICE3.

THE LECLANCHE BATTERY CO.,

Ill to 117 East 131st St.. N. Y.

WORCESTER
POLYTECHNIC INSTITUTE,

WORCESTEB. HIAlSS.
FIVE COURSES OF STUDY.

Mechanical. CiTll and Electrical Eoglneerlng.
Chemistry, General Scientific Course. 158-pa£e
Catalogrne, showing appolatments secured by
graduates, mailed free. Expenses low. 2<tth year.

T. C. MEIUDEmHAL.!/, President.

THE GARTON LIGHTNING ARRESTERS
WILiL, PROTECT WHEK AL,L, OTHERS FAir.

Unequaled for Durability, Reliability and Efficiency ! Our testimonials back up all of our claims. Send for them.

CARTON-DANIELS ELECTRIC CO., Keokuk, Iowa, U. S. A. mention this paper.

MANUFACTURERS OF

Fan Motors
Annunciators, Medical

Batteries, Induction and

Spark Coils, Magneto Gen-

erators, Knife Switches,

ing Posts, Etc., Etc.

WRITE FOR PRICES.

Menominee Elec.&Mcli, Co.,

MENOMINEE, I MICH.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

T. H. Brady, New Britain. Conn.. U. S. A.,

Uannfactnrer of Mast Arms, Pole sad
SwingliiS Hoods, House Braohcts aod
other Bpeolaltlea for OoDStraotloa
Work. — Catalogues and Price* fur-

nished on application.

WIRT BRUSHES
Are made only by

Charles Wirt, 1026 Filbert, PWladelphla,

For Bale by the Trade.

H. T. PAISTE CO.
Trade Agents: 369 Wabash Ave., Chicago

ESTABLISHED 1857.

WALLACE BARNES,
Manufacturer of

FLAT, COILED AND WIRE

STEEL SPRINGS
OP EVERY DEaCKIPTION.

Send sample for prices. Bristol, Coim.

....BINDERS....
FOR THE

Western Electrician
$1.00 EACH.

ELECTRICIAN PUB. CO.,
CHICKGO.

DOMESTIC
Electrical Work.
Concise and Practical Explanations for Plumb-

ers, Tinners and Hardware Dealers on How
to Wire Buildings for Bells, Alarms,

Annunciators and for Oas
Lighting from Batteries.

Illustrated with Twenty-two Th'agratns.

By William A. Wittbecker.

Prioe in Paper. 35 Cents.
Price in Cloth, 50 Centi^.

THE growing demand for simple electrical ap-
- paratiis in dwelling houses, offices and worK
shops and the need of plain instructious wliereby
any person without a previous knowledge of elec-
tricity may be enabled to imdertake their suc-
cessful installation, has prompted the publication
of this httle book. It is not intended for the
amateur who seeks for nothing but e.xperiinental
work, neither is It expected to enlighten the ex-
pert electrician; but to the person who is seeking
for information thatwiU assist him in increasing
liis daily earnings tliis little voliuue is addressed.
The information given is above all else practi-

cal, and with a close observance of the directions
laid down anyone without the slightest knowl-
edge of electricity should be able to do tlie work
described.

Electrician Publishing Co.,

Suite 510 Marquette Bldg.,
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THE BALL
ENGINE CO.,

:rie, f>a.

BUILDERS OF

BALL
AUTOMATIC ENGINES,

M NBM BOOK.
N01a£ REMDY.

ELECTRIC TRANSMISSION HAND-BOOK.
Lieut. F. B. Badt's latest addition to our famous hand-book series, of which

45,000 copies have been sold. The new book deals in the author's well-known
practical style with all the problems of Electric Power Transmission. •

NOW READY. PRICE $1.00.

Electrician Publishing Company, Suite 510 Marquette Building, Chicago.

E.W.BLISSC0.,l4JohnSt,Brooklyn,N.Y.
NOTCHING
PRESS
WITH
CLAMPING ARM.

PRESS
WITHOUT
CLAMPING
ARM.

iSatUo. NOTCHING PRESSES rcKfJlLor ARMATURE DISKS.

Vertical Philadelphia Corliss Engines,

Simple, Compound and Triple Expansion-Any Power.

Condensers, Air Pumps,
Heaters, Steel Chimneys.

Horizontal Philadelphia Corliss Engines,
.... .Any S-tyle

New York, Chas. A. Bennett, 126 Liberty St.; Boston, Kellogg & Witherbee,
4 1 Federal St.; Chicago, Wm. F. Parish Mach. Co., flarquette Building, Chicago,
III.; W. J Creelman, 818 Granite Building; Charlotte, N. C, Hecklenburg Iron
Works; Detroit, Louis Scofield, Rooms 10 and 11 Peninsular Bank Building;
City of nexico, F. M. de Prez & Co., Calle de Cadena, No. 10 Apartedo; St.
Louis, Mo., Henry C. Kelly, 602 Security Building.

Philadelphia Eng. Works, ud., Philadelphia, pa.

IF

you are anxious to

secure the latest

electrical books, YOU
should write to the

ElectricianPublishing

Co., Chicago. You CAN'T
procure too many

reliable, readable

books to READ.

Westinghonse Electric and Manufacturing Company,
i't'tsburs, I

MANUFACTURERS OF

Standard Systems tor Electric Light and Power Distribution In Cities, Factories, Mills and Mines.

Tli<- Tenia I'olypliiiMo Altcriiatint; SyHtcni of Electrical TraiDniniHsion by which
Power, IncandeNcent and Arc Ui^litiiig may be operated from tlic same circnits.

The Westinghouse Electric Railway System, which Is the most Durable, EcGiiGmlcal and Efficient on the Market.

CHARLOTTE, N. C, 36-38 College St.NEW YORK, 130 Broodwny. PITTSBURQ, Wc»tlni[hau5o Bulldlni.
CHICAaO. New York Llle BulldlnK. TACOMA, WASH., 102 South loth St. BUFFALO, Brie County BanE Bulldlnir.

ST. LOUIS, Amerlcon Central BIdg. SYRACUSE, N. Y., Bastable Building. SAN FRANCISCO, nills Building.

For Canada addroMM Ahcaru A t^oper, Ottawa, Can.

BOSTON, Exciiange Building.
PHILADeLPHIA, Olrard Building.

WASHINQTON, D. C, 1333 P St. N
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SOLD ON...

THEIR MERITS.
In placing this instrument on

the market we tal<e pleasure in

statinof that after a series of tests

made by one of the largest rail-

road corporations in the United
States, and by several of the best
informedTelephoneExperts in the
country, we have been informed
that our instruments far surpass
any telephone now on the market,
for the f(jllowing reasons:

Simplicity in Construction;

Impossibility of Packing under
any Conditions;

Sensitiveness and Clearness
of Articulation.

Least Affected by Induction of
any Instrument now on the
market.

Indestructibility—Will Last a
Lifetime with ordinary care,
and will be as effective after 5
years' use as the day they were
set up.

A Test of this instru-
ment will prove every
claim we have made for
it, and we simply ask a
trial to convince the
buyer.

We furnish the Transmitter Arm to those who may wish to replace the

transmitters on other makes of instruments.

For Prices and Discounts write to

Connecticut Telephone...

...and Electric Co.,
CHICAGO OFFICE,

No. 195 La Salle St.

MERIDEN, CONN., U. S. A.

T
ELEPHONES N'

We are sole manufacturers of the celebrated
KEYSTONE LONG-DISTANCE TELEPHONE,
an instrument which has no superior.
Write to us for Catalogue and prices.

SUPPLIEO

KEYSTONE TELEPHONE CO., PITTSBURGH, PA.

We Itlannfactnre

^if^eTELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL, MINN.

.,.F-OR...

TELEPHONES
..^0 TO TME..

YIADDCT CO., Baltimore.

Farr Telephone & Const. Supply Co.,

342 DEARBORN STREET, CHICAGO, ILL.

We Manufacture and Sell at AVholesale

—

Magneto Bells, Receivers, Induction Coils.

WRITE FOR PRICES.

The Remiiton-Slioles Typewriter

Is a recent production of the best invent-
ive skill in the country and is . . .

NOT
behind any typewriter . . . , .

IN
the line of such improvements as are
essential to the success of ....

ANY
writing machine. In fact, the Reming-
ton-Sholes

TYPEWRITER
leads all others in that

COMBINATION
of features which please the operator
and make it a pleasure instead of hard
work to run our machine.

Send for catalogue or call and examine.

REMINGTON-SHOLES TYPEWRITER C0„
147 MONROE STREET,

CHICAGO.

Watch Case
Receiver.

Central Electric Co.
194-196 Broadway, New York.

The Electric Railway of To=day,

BY H. B. PRINDLE.

60 PACES, PROFUSELY ILLUSTRATED.

HADISON - - WISCONSIN,
MANDFACIUKEKS OP THE

Standard Loud-Speaking, Long-

Disiance and Exchange

Telephone.
Perfect in Detail, of Highest Efficiency and Best Pos-

sible Electrical and Mechanical Construction.

Equipped with Our Xew Maeneto Bell provided with apeclally

powerfnl Generator having large field magnets of best quality of

magnetic eteel, laminated armatures with ample wire space, and com-
bining the qualities o£ large quantity and high voltage; polarized bells

with centrally pivoted armatures (the phtent on same having now ex-

pired) and high co-efficient of self-inductloD in proportion to winding,

the whole adapted to meet the most exacting requirements of service.

Will ring bells on long lines of high resistance. Will ring a large

number of bells in series on short lines. Will ring on a line

various makes of bells with different windings. Will work with any make of switchboard.

Will drop a shutter on long lines, etc.. etc.

Sole Licensees for sale of Slilde Battery Transmitter in the United states. Patent granted

April 17th, 1894. For simplicity, small dimensions, entire multi-contact, aad powerful transmle-

Bion, it has no equal. No adjustment required. 'WUl not pack or get out of order.

Standard Telephone Exchange Switchboards
Mannfactnred and controlled liy ns are the most rapid and efficient apparatus of the kind now before

the pQbllc, smbraclng novel an i original [eatnree posBessed by no otherr ; reqnire where power gen-

erator le need but three movis to answer a BObsorlbers call, rljg number wanted, and connect the

lines. Estimates tor compute equipment of eichanges and toll line systems promptly furnished.

Correspondence Solicited. Address

THE STANDARD TELEPHONE & ELECTRIC CO.,
riADISON, WISCONSIN.

P. L. SPOONER, President. E. W. EATCHELDEE, Secretary.

H. C. DODGE, Gen'l Snpt. H. A._TAYLOR, Treasurer.

PRICE

REDUCED TO 25 CENTS.

The author describes the ELECTRIC RAILWAY

SYSTEM in a popular manner, using such lan-

guage that the reader who is unfamiliar with

technical terms can readily understand the

construction of the apparatus and the func-
tions of various appliances used in the electri-

cal propulsion of street cars.

It contains a vast amount of useful and
valuable information for every motorman and
those interested generally in Electric Railway

work and improvement.

PRECE 25 CENTS.

POSTKCE PREE.

Electrician Publishing Co.,

Suite 5S0 Marquette Building, Ce^iCAGO.
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^jje-rsirvirin^iiil! I STORAGE BATTERIES FORALLPURPosEs c^ =d
and Abroad. • • • II ^ l ..

'

-. ..___J

Solid Rolled Lead Plate. Immense Streng^th. Large Surface. p^n |—
—

|

Electro-Chemical Formation of Active Material. *——

|

i

" -- --'

NsuRiNc GREATEST DURABILITY combined with EFFICIENCY. ct=; ^
ALL SIZES FOR SALE BY I

i

1

Established ,889. AiTierican Battery Company, Absolutely Non.i„fring. ^ —
Highest Award Granted •' r ^ ' ing. Protection ^u
at World's Columbian 43 T^VeSt Q-U-inCy Street, Guaranteed to all 'p^j _::z:

Exposition, Chicago, 1893, CHICACiO, Ilil.. Purchasers.
,

Sectional view of nlato

The Ohio Storage Battery Company,
Sole Manufacturers, under Exclusive License of the Ford=Washburn Storelectro Co.'s Storage

RjlffpripS' ^'^^ most durable Batteries ever produced. For Street Railways, Lighting Plants, Electric Launches, Electric
uailCl ICS. Carriages, Doctors and Dentists; and for any other work where Storage Batteries can be used.

SPFflAI TIF^* 'so'ated Plants for house lighting, and cells for surgical, telegraph, telephone and phonographic uses,
'"^^^^'-'' 'Co. Small cells made to order. Send for catalogue giving capacities, weights, etc.

The ability to stand an incessant charge and discharge without any injury,
which is an advantage that cannot be exaggerated; the capability of endur-

ing a repeated discharge on a dead short circuit without injury to the cells; the special form of cell which frees it from
the weaknesses that have made other types a failure.

EASTERN OFFICE: 203 Broadway,
New York City, J. A. MACHADO, Agt.

MAIN FEATURES OF THE CELL:

The Ohio Storage Battery Co., cLlv^Y^S^,l%'b%"lA

DONT READ
The WESTERN ELECTRICIAN unless you want

to be made fully aware of what is going on in the

electrical field.

BROOKTON
Leather Nail Heads ^«"''<=^«"*

by mail

FOR CLEATS, INSULATORS, ETC.

We i:lo not send Nails. Write us for Samples and Prices.

Brockton Electric Mfg. Co., - Brockton, Mass.ALL
Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

Magnetic Blow-Ont Lightning Arrester for
Alternating Current CirenitH--Interior View.

Magnetic ALWAYS READY.

ALWAYS EFFECTIVE,

Blow-Out

Lightning Arresters
For Lighting, Power, Railway and

Long Distance Transmission Circuits,
Direct or Alternating Currents.

THE ONLY ABSOLUTELY RELIABLE LIGHTNING ARRESTERS.

EXCLUSIVELY MANUFACTURED BY THE

28,000
Magnetic Blow-Out
Lightning Arresters

in Use.

GENERAL ELECTRIC COMPANY,
Main Office, SCHENECTADY, N. Y.

HlllfH 4HI)4<H ill nil large rilieH in llie riiilrd KIiUcn. Iflagiielii- IShm-OiH riglHning
Ai-i-4'Nt4'i- I'rti* <'irciiils <>("

100 .\i'4- l.:ini|>!-. or lloie.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i. e. e.

Consultins^ Electrical Engineer.

1 epEoiAiiTY:

j
Eleotrlo Kailwaye and Power Stations.

I 1541 Harqnette Bldg., Chicaso.

For^eBain, Ei^^i^^j
Mechanical Engineer.

Dealgnlngf
Bapervlalngi
Co nstrnoting,
Testing.

Plans, Speolfloatloni and
General Engineering.

Expert in Patent Oanses.

Saite 1657, 1658 and 1659
Monadnock Bulldin?, CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

CoDsuItatioDS, Reports, Estimates, Plans,
Speclflcatlons, Superintendence. Tests. Pur-
cnasing. Designs of Central Stations a Spe-
cialty. Turner Building, St. liouis.

Virginius
J. Mayo,

Electrical and Mechanical Engineering,

Consulting, Designing, Supervising,
Contractor and Manufacturer of Ma-
chinery for special purposes.

TEL. MAIN 436.

100 X. Clinton St„ THICAf-O.

Grimshaw Wires and Cables,

Incandescent Lamps,

Sockets, Switches, Etc.

J. W. MASON,
DEALER IN

General Electrical Supplies,

KANSAS CITY, MO.

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.

JS3.00 per year, in advance.

Electrician Publishing Co.,

Suite 510 Marquette BIdg., CHICAGO

OFFICE

SPECIALTY MFG. CO,
Rochester, N. Y.

MANUFACTURERS OF=

Shannon Letter and Bill Files

and Letter File Cabinets

RAPID ROLLER COPIER,
UNIVERSAL CARD FILES,

Scblicht's Standard Ledger Indexes,

And a comptete lineof

METAL VAULT FURNITURE.

Send for printed matter.

...CHICAGO BRANCH...

9, II and 13 Monroe St.

Summer Homes.
In the Lake regions of Wisconsin,

Northern Michigan, Minnesota, Iowa
and Dakota, there are hundreds of

charming localities pre-eminently fitted

for summer homes. Nearly all are
located on op near lakes which have not
beeu fished out. These resorts are easily

reached by railway and range in variety
from the "full dress for dinner" to the
liannel-shirt costume for every meal.
Among the list are names familiar to

many of our readers as the perfection of

Northern summer resorts. Nearly all

of the Wisconsin points of interest are
within a short distance from Chicago or

Milwaukee, and none of them are so far

away from the "busy marts of civiliza-

tion" that they cannot be reached in a
/ew hours of travel, by frequent trains,

over the finest road in the northwest

—

the Chicago, Milwaukee & St. Paul Rail-

way. A description of the principal
resorts, with list of summer hotels and
boarding houses, and rates for board,
will be sent free on application to F. A.
Miller, Assistant General Pass. Agent,
Chicago, 111.

W. H. Schott, E. E.,

Consulting and Contracting Eng'r.
Consulting, Specifications, Testing, Specialties.
Electric Street Railways, Eleciric Lighting
and Steam Plants installed Complete. Pres-
ent properties looked over and improved.

Room IGSo Slonadnock.CHICAGO.
Telephone Harrison 284.

. J.Cl
General Electrical Engineering of Every Description.

Valuation of Electric and Steam Plants. Plans and Specifications furnished.
tor all kinds of electrical installations; consultation, saperintendlnK, etc

Plans and ail data for the complete construction of dynamo electric machinery of any capacity
or voltage. ariAGARA FAXIS, N. Y.

No Sparking Under Varying Load,

No Wear on the Commutator.

90f PURE GRAPHITE.

« Holmes Fibre=Graphite Mfg. Co.,

5 station Z, Philadelphia.
«R1TK FOR PRICE JOIST. iSS^sSOS^aKSSSM^,

Say f Mr. Contractor,

• have you ever stopped

To figure what it costs you to put in shelves,
boxes, etc., besides running additional battery
circuit necessary in installing the ordinary

form of cells? If you have, you are
aware that by using the Hang-Up Dry
Battery you always save enough in

labor and material to pay cost of
battery on every contract.

THEY

DON'T

DRY

OUT.

Especially adapted to Telephone and

Street Railway Worlt.

Long

Life

WRITE FOR "DRIVE A NAIL" AND PRICE
LIST. TRY IT.

F. J. Pearson Mfg. Co.,
SECURITY BUILDING, ST. LOUIS, MO.

Low Excursion Rates fo Buffalo, N. V.

Via the Baltimore & Ohio R. R.

On July 5 and 6 ttie Baltimore &
Ohio Railroad will sell excursion tickets

to Buffalo, N. Y., at rate of one fare for

the round trip, plus $2.00, for member-

ship tee, account National Educational

Association Meeting. Tickets will be

good tor return until July 13, inclusive,

but are subject to an extension until

September 1, it deposited with Joint

Agent of BuiTalo Terminal Lines at

Buffalo en or before July 10, 1896.

For further information call on or

address L. S. Allen, A.ss't Gen'l Pass'r

Agent, Chicago, 111.

Half Rates to Washington, D. C.

Via the Baltimore & Ohio R. R.

On July 4, 5, 6 and 7 the Baltimore &
Ohio Railroad will sell excursion tickets

to Washington, D. C., at a rate of one

fare for the round trip, account of

Young People's Society of Christian

Endeavor Convention.

Tickets will be good for return until

July 15, but are subject to an extension

until July 31, provided they are depos-

ited with .Joint Agent at Washington,
D. C, prior to 6 o'clock p. m., July 14.

For further information call on or

address L. S. Allen, Ass't Gen'l Pass'r

Agent, Chicago, 111.

New Dynamo Tenders' Hand-Book.
By F, B. BADT.

226 Pages, 140 Illustrations. Flexible'CIoth Binding. Size of Type Page
5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
Suite 510 Marquette Building, CHICAGO.

On receipt oL

10 CENTS
We will send you a

Western ElecWciai

ioonilt Sclielile

FOR 1896.

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette BIdg., CHICAGO.

Telephone Men!

Read Webb's "Telephone Hand-
Book." Price, li.oo. . . .

Electrician Publisliing Company,

Suite 510 Ularq^nette BIdg., Chicago.

The COAST LINE to MACKINAC

TO CLEVELAND
MACKINAC.

2 New Steel Passenger Steamers
The Greatest Perfection yet attained in Boat

Construction — Luxurious Equipment. Artisiic
Furnishing, Decoration and Ellicient Service,
insuring the highest degpree of

COHFORT, SPEED AND SAFETY.
Four Trips per Week Between

Toledo, Detroit #Macklnac
PETOSKEY, "the SOO," MARQUETTE,

AND DULUTH.
LOW RATES to Picturesque Mackinac and

Return, including: Jleals and Berths. From
Cleveland. $18; from Toledo, $15 ; from Detroit,
$13.50.

EVERY EVENING

Between Detroit and Cleveland
Connecting at Cleveland -with Earliest Trains

for all points East, South and Southwest and at
Detroit for all points North and Northwest,

Sunday Trips June, July, August and September Only.

EVERY DAY BETWEEN

Cleveland, Put=in=Bay ^ Toledo
Send for Illustrated Pamphlet. Address

A. A. SCHANTZj Oo p. a., DETROIT, MlCHi

Tlie Detroit aqd Clevelanil Steam Nav. Go.

IT'S ALL RIGHT
Webb's Telephone Hand-Book. A book for the

expert as well as the novice- Price $1.00.

ELECTRICIAN PUBLISHING CO.,
5IO IVI^ rc|u^'t-fc^ ^uiilcJing, ^ftic^^go.
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Progress the Order of the Age.
THE NEW AMERICAN LEADS.

Kecentlmprovementamadeln the New American Tnrbint. have 'floreaeed the power aa per
their diameter, and produced greater ufficleccy from whole to hau r net thnn any other turbine,
as evidenced by the following, copied from certified tests made at Holyoke, Mass., on the dales
named, and slgoed by A, F. Sickman, engineer in charge of experiments, and E. S. Waters
hydraalic engineer.

The oFiginals of these certificates and tests of other sized wheels can be seen nt odr office.

Test of a45-in. Whee'—Ju y »,"»-l
I

Te8tora4«-'ii. Wheel-July 14, '94.

Head
Rev.

Rfi'n.

Cu. Ft.

ill
H. P.

Per
Cent.

Head
Rev,

Min.

Cu. Ft
per

Sec.
H. P.

Per
Cent.

Whole Gate
%

%

16.(6
16.42
16.78
n.03
16,88

119.17
122,00
117,33
111. 8:1

lis 67

141,58
127.18
112,60
98.12
82.07

205.27
195.19
176.74
149.99
118,40

79.76
82,58
83.18
79.31
75 52

Whole Gate
%
%
%

16.33
16.56
16.59
17.13
17,48

128.00
134.80
l!9.33
125.25
121,00

134.18
120.85
104 85
92. 7f
70.80

199.66
18*. 14

162.89
14 -'.40

98.85

80.50
83.0.)

82.77
•.9.21

70 60

Por Information and Catalogue write

THE DAYTflN GLOBE IRON WORKS CO.. Dayton. P.. U.S. A.

Racine Automatic

HIGH SPEED

ENGINES
rom 1 tol2r. II. P.

lally Adapled for

ELECTRIC
LIGHTING,

d all places where
speed in connection
tconomy ig desired.

Over2.500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describiogournew
1 to 6 H. P. Auto-
matic Engine and
Boiler outfit.

Racine Hardware Co.,
RACINE, WIS.

BIHDERS
FOR THE

Mem Mm
$1.00 Each.

ELmiMFuLCo.,

CHICAGO.

Old You Ever
See a copy of our

latest catalogue
of Electrical

Books? 100 pages,
mailed free.

ELECTRICIAN PUBLISHIfJG CJ,

Suite 510 HarquDlte Eldg , CHICAnO.

RM^M^g^li ETY WATER TUBE BOILER
L.M. MOVES, MANUFACTURER, PHILADELPHIA, PA.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially designed and adapted to

ELECTRIC POWER AND LIGHTNING PLANTS.
Securing a hfs:h e'i<arante«d percentag-e and ^reat steadinesi ot

motion, under variable loads. An aneqnaled concentration of po^ver,

and an nnprecedented hl^h Telocity. Its quickly operating bal-
anced gates. aSordB prompt and fine regnlation by goTemor. riatlE-
factlon guaranteed where others fail. Write tor catalogue, and Btatfl

your nants.

JAMES LEFFEL & CO.. Springfield. Ohio. U. S. A

WATER POWER.
GOVERNED FOR ELECTRICAL WORK.

The limit of government of water-power is often determined by the design and con-
struction of plant. Consult us if possible before completing your plans.

With REPLOGLE'S COMPOUND REGULATORS we are prepared to undertake and
guarantee the government of Avater-power for all purposes, including Electric Railway,
Power and Lighting Plants. We make and sell all of Replogle's Electrical and Mechani-
cal Governors and other devices for the government of water-power. Expert advice
furnished on application. If results of your present system are not satisfactory, write
us. Address all inquiries to

THE
HARK A. REPLOGLE, Chief Engineer.

REPLOCLE GOVERNOR WORKS,
AKRON, OHIO.

THE MctORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
C-ives more poAvei* as to iliaiiieter Avitli a

liighor pereoiitag:e «f useful effect than any otiier
watei'-wln'rl iM'iM'tofore made. All sizes, right and left
Imnd. ;iir huili iiMin | ^.-i

I

ii-cns perfected imder systematic tests iu
tlieHo|\Mk('i(siinL' iliiiiir.

Tjir'ljcs !Ki\iim powrr jiliinti^ ^A-Iiifli nre nnsatis;f;ictory. and
\\\n^'- rniih'liiiilaliiiU' thr itil |iriiVi-Tlir||t nf piiWiTS. will lirid it to
rhrir inlcirst In <'niif(T witli iiM\ as I am « illini;- lo guar-
antee i-t'siill-s « here olhei-s hav4' tailed, no mat-
ter tt'hat malie ot'turhine i»as been in use. STATK
RKH''IREME»iTS AKD iSJBXV FOK CATA-

S. MORGAN SMITH, York, Pa.
Estimates furnished for coniplote power plants and

residts guaraoteed.

Bound Volumes
OF THE

JH/estern [lECTRICIAN

FOB SAI^E,

From Vol. I. to Vol. XV.

ABBBESS

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Euildlug, CHICAUO.

F. A. ESTEP Prest. and Treas, F. S. MARTIN, Supt. of Works. JOHN R. McCINLEY, Vice-Prest.

R= D. INIUXXAi_i_ COIN/IPAIMY,
a.i_i_e:gihe:imy, i=>a..

Are you getting Gears and Pinions with teeth of correct form.'' This bears an im-

portant relation to the

Life of a Gear and its Satisfactory Service.

BRANCH OFFICES:
MAYER & KNOLUND, 1311 Bctz Iluildiri-, PhilacU'lphi;!,, I\i., Middle Stiites Sales Dopt.
CI7AS. N. WDOl), 180 Summer St.. lidstiiii, Mass.; New lOrisland Slates Sales Dept.
KTANDAKl) KAILWAY SUPPLY CO., Monadnock lilooU, Chicago, III., N. W. States Sales Dept.
A. S. PAin'l!lli(;iO, Hank of Commerce Hldg., St. Louis, Mo., S. W. Sales Dept.
CllAS. A. CAVACNA, 1(17 10. Fifth St., CiTicinnali, ()., Central States Sales Dept.
KIIVVAIt,!) P. SHARP, -11 Nia^jara St., RulValo, N. Y., Northern States Sales Dept.
SCUMINKIO & NEWMAN, New Orleans Sales Dept., No. 321 Magazine St., Now Orleans, La.
JOSHUA HENDY MAOUINE WORKS. Paoiflo Coast Sales Dept., No. 38 Fremont St., San Francisco, Cal.
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=slfyouwdntiny IWehdi/e /urnished fiopefor
j

JO/ne of/he'/irgestOrmI
in t/ie country. J

^ H-rHANNON
forTrmmissmrit UOMPANYf

2mMM5f..CHICAB0.

^^ m m ^ The Best and
Gasoline Engines. cheape«tpow.

*-' er for driTing
Dynamos. Steady I^ight Gnaranteed. Send

for Cataloi^ne, Etc.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

CHICAGO CAS and CASOLIME ENGINE

J. J. NORMAN ^., nirs.

Used for Jinking Electric Tjiglit or farniBbing

power Cor any parpose required. Specially

adapVjd for electric light in private enterprises.

The latest great invention of this progressive age.

Brjlt in from 2 to 60 horse power. Stationary or

- xjrtable. Is the simplest power on the market. A
dwarf In size; s Samson in strength. Costs hot

little to ran it. Has no eqaal for even speed and

durability. Send for catalogue.

60 and 62 5. Clinton Street, CHICAGO.

•C>^'>C>«->^->'<>.«->^->^-><^*^^€
(139)

Pointer No. 9.
Our engine governor is the

simplest in existence". Re-
quires NO OIL, and will main-
tain a stated speed under any
change of load.
Seethe regulation guaran-

tee in catalogue. ^
CATALOGUES FREE. IL

"A" ENGINES. "B" DYNAMOS. ^
J. H, McEwen Mfg. Co., ?
Church, between Dey and ^

Cortlandt Sts., Z
NEW YORK. ^

REG.TRADE MARKS Jhe Rhosphor Bronze SmeltingCo.Qmited,
2200 Washington AVE.,PHiLADELPHiA.

)
"ELEPHANT BRAND PHOSPHOR-BRONZE

^

INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC.

'^A^s^JS-u^' — DELTA METAL
/C\ CASTINGS, STAMPINGS and FORCINGS
-ELT^. original and Sole Makers in the U.S.

ROOT IMPROVED WATER TUBE BOILER.

SBLLINQ AOENTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff Street. NEW YORK.

J. C. BRILL COMPANY, - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

^^«k JUl! ^iiJ" __v?:^
:

.;?S^7:jsi^*| .

iijiiimiiiiHiw
K^EJEg^iagJ

Special attention given to the building of Electric Motor and Trail Cars.

BuUdersof Brill Xo. 21 Truck with solid forged frame, and "Eureka" Maximum Traction Plyotal Truck.

"FLORIDA
Ctrade mark )

I STEAM
"heating

BOILERS.
When a man gets a boiler of another make he may get a

good one and he may not. He rnns no risk when he gets a
"Florida." The "FL,OKIDA" Is FAMOl'SI^Y OOOD. Write
for oatalogne.

"WE HEAT THE WORLD."
XEAV YORK

94 Center St•^^*P€merican S^oZ/er Company. *
"*^*,^ake st.

The Glonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manulacturars •! th*

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
ntJILT IN UNITS OF 30 TO 1,000 U. I».

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Glasses of Iron Work.

fBpeelfleations, drawiBCs and Prlees fUnlslied
on application.

Send for Catalogue of Climax and Compound Boilers.

THE "VACUUIM"

Exhaust Pipe Head
• AND •

ROOF PROTECTOR

Is the Best in the World for Fast or Slow Speed
Engines. Exhaust is Noiseless. Sent on
Thirty Days' Trial. Write for Catalogue.

I. L. FAUCETT,
113 S. Fifth, = = = Quincy, 111.

H. M. FIFE, St. Louis. Mo.. Southern Agent.

o*o*o*o*o«o*o^o*o*o*o*o«o»o
r *

I Aluminum *

\ Nickel Alloy. \
* *

^
Manufactured by The National Obe o

* & Reduction Co., under Letters Patent *
i dated Sept. 18, 1891, No. 459,494. O

D
' - - -*

^ This alloy Is especially and now unlver- '-'

Q sally used for armor plates, ^un metal, pro- *
^ jectiles, acid pans, propeller wheels, car 2
O wheels, eteel castings of any description and q
* general foundry castings in either gray *

iron, mnileable iron, braes, bronze and cop- q
* per castings. It is used very exiensively in j.

O paddling furnaces, open hearths, reverber- q
* atory furnaces and steel converteis. Its *
O fluidity and cleansing properties to metals, o
* aside from its strengthening qualities, are *

attested by indisputable authoiilies. O
*

Aluminum Nickel Alloy is reduced from ^
twenty cents to FOUR CENT5 per pound *
in ton or doo-lb. barrel lots. Sold under 2
strict guaranty. *

National Ore & Reduction Co.,
*

ST. LOUIS. MO. o

Branch Agencies and Supply Offices: q
EiCHABD Bated & Son, Ironraonijers, *

Hnmiltou, England, and Glasgow, Scotland. O
Wm. Clendinnenq & Sons, Montreal,

Can. ^ O
D. C. Caboli, & Co., Pittsburg, Pa. *
The Jddnson Mfg. Co., San Francisco, 9

Cnl. *

*
o *o*o*o*o*o *o*o»o*o*o *o»o*

o

COMMUTATORS
REFILLED.

ISionx City Brass Works,
SIOUX CITY.IOMA.
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The Painter=Morrison Push Button Flush Switch.
PATENTED DECEMBER 22, 1891.

This Switch is absolutely the only Flush Switch on the market combining simplicity of

construction with perfection of mechanism.
They are entirely fire and damp proof, sides and base being porcelain.

They can be wired without taking apart, saving time and labor.

The finishing plate can be made to harmonize with other decorations of the room, and need

not be put on till all other work is done.

They are positively non-arcing.
They can be placed in groups and are easily accessible in all their parts.

The buttons indicate by the touch whether on or off.

They are finished with brass, nickel or copper face plates, and all parts are interchangeable.

The Switch is 10 ampere. Double Pole.

Price $2.00. A small extra charge for any special finish desired.

nORRISON SOUTHERN ELECTRIC CO.,
MANUFACTURERS,

>^ri BuildinSi IIVI4 :, IVID.

SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA,
MANUFACTURERS OF

Direct Current, Multipolar, Slow Speed, External Armature Generators and Motors, especially adapted for Direct Connection.

(Type )—-> sizes from 20 -to 2,000 l-i. P.
Direct Current, Multipolar, Medium Speed, Internal Armature Generator.s and Motors adapted for Belting.

(Typ^ ^^-)

—

l*^ siz^s frtynrt lO t^ 300 H. ^.
Direct Current. Bipolar, Medium Speed, Internal .Armature Generators and Motors adapted for Belting,

(Typ^ ^. IH.)— Irt siz^^ ft-^nr-t 5 -fco I30 IH. P.
Direct Current Boosters, absolutely controlled by V. S. Patents granted to Siemens & Halske Electric Company.

SIEMENS' BAND ARC LAMPS FOR DIRECT AND ALTERNATINO CURRENT, ELECTRIC MINING LOCOMOTIVES, STEAM LOCOMOTIVES, ETC., ETC.

COMPLETE ELECTRIC RAILWAY EQUIPMENTS UNDER SIEMENS' PATENTS:

>!• >mens' ^nd^rrunnins Tr^ll^ys.
The Siemens Contact Bar is safer than the ordinary trolley, and the overhead construction is less costly. Dr. Ernst Werner von Siemens was the pioneer in

Kleclrif Traction. He built his first Electric Railway in 187i). Write for Catalogues and further information to

SIEMENS * HALSKE ELECTRIC CO. OF AMERICA, 98 Jackson St., Chicago.

SAIiES OFFICES :—NEW YORE. Easteri District. American Surety Building; GREATER NEW YORK, 136 Liberty St. CINCINNATI, PeHn Building; MINNEAPOIIS, 249 Second Avenue
Sou h; DENVER, 60S Boston Block; SALT LAKE CITY. Kniitaford Hotel Building; SAN FRANCISCO, 10 front St.

MOONLIGHT SCHEDULE
FOR 1896,

IMOVA/ REIADY.
Send 1 cents for a copy. Liberal discount

if large quantities are ordered.

ELECTRICIAN PUBLISHING CO.,
SUITE 510 MARQUETTE BUILDING, CHICAGO.
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KNOWLEDGE IS POWER.
Everyone engaged in the electrical business should keep posted on the developments in

the art by reading the latest books on the subject. We are headquarters in the

West for electrical books and can fill orders for any work published^ promptly on

receipt of price. We call your special attention to the following standard books:

AIlsop, P. C—Electrical BeLl CoDstruction; Treatise on the
Constmctioa of Electric Bells, Indicators, and similar
apparatus. 177 lUnstrations (1.25

Ancell, J.—Elements of Magnetism and Electricity, with
- PjBctical Instractionn for the Performance of Exp^ri*
ments,^ and the oonatruction of cheap apparatas. One
bandredth thousand. 160 iUastrations 11.00

Atklnsoa, Pblllp.—The Elen^nts of Electrio Llghtlnir-
Seventh edition, tally revised, and new matter added. 101
illnstrations. 260 pages (1.60

Atklnton, Philip.—The Elements of Dynamlo Electricity and
Magnetiam. 406 pages and 117 lllnstratione. Second
edition $2.00

Ayrtont W. E.—Practical Elnitrlcity; a Laboratory and
Lecture Course ior first-year Htudents of Electrical
Engineering, based 00 the Practical Definitions of the
Electrical Unite. With numerous illnstrations* Sixth
edition (2.60

B«dtt Lieut. P. B.—New Dynamo Tenders' Hand Book. This
Is, as the name indloat«f<,a New Book, much more com-
plete than the old one. with all the Information, instmc-
Gons and rules which are required by practical men,
•8 Dynamo Tenders, Linemen, Stationary EnKineers, ond
owners and operators of all kinds ol Electric Plants. .It Is

the only book of the kind published In the English
language. 226 pages, 140 lllnstrationa, flexible cloth
binding, size of typo page 6^x3 Inches (1.00

Badt. Lieut. P. B.—Incandesceot Wiring Hand-book. A
timely book containing full illuBtrations for Incandescent
wiring and complete inlormatlon concerning methods of
ruDning wires, location of safety devices, splices, Insula-
tion, tearing for faults, wire gaugeti, general electrical

data, calculatini; sizes of wires, wiring flxtur^'s, elevators,

buildings, isolated and central station plants. The only
book of the kind published. Type page 6^x3 inches,
flexible cloth bindiDg, 66 pages, 36 cuts and 6 tables, 3 of
which are 12x18 inohea (l.OO

Bsdt, Lieut. P. B.^Bell Hangnrs' Hand-ook. Jnst the book
for people engaged in sellmg, installing or handling elec-
tric batteries* electrio bells, e:evatore, house or hotel
annunciators, burglar or fire alarms, electric gan lighting
apparatus, electrio heat apparatus. 106 pages, 97 illustra-

tions, flexible cloth binding. Type page 53^xS incheG.(1.00

B«dt, Lfeut. P. B.—Electric Transmission Hand-book. First
edition, three thousand copies, 97 pages, 22 illustrations,

27 DriRioal tables (1.00
Gives more Practical information on the subject than

any work published to date The book contains all neces-
sary Information for Power Producers, CaoitaUets, Agents,
Engineers and Motor Inspectors. Wiib this book anybody
may make estimates on the co=t of Transmission Plants.

Bedell, Fred'k «nd Albert C. Crehore.—AlternatiDg Onr-
reuts; An Analytical and Graphical Treatment for htn-
denta and Engineers. Second edition. 112 illnstra-

tions (2.60

Blakesley* T. H.—^Papers on Alternating Onrrents o£ Elec-
trit-ity for the use ot Students and Engineers. Third
edition, enlarged. 12mo, cloth (1,60

Bonney. Q. E.—E'ectro-Plater's Hand Book. A UUnnal for
Amateurs and Young Students on Electro-Metallurgy. 60
iUustralions. 208 pages. ]2mo, cloth (1.25

Bottone, S. R.—Electrical loBtmment Makiag for ^jnateurs.
A Pcaotlcal Hand-book, with 48 IUastrations. Fourth edi-
tion. Enlarged by a chapter on the Telephone (0.60

Bottone, S. R.—The Dynamo. How Made and How Used. A
Book for Amntenrs. Eighth edition, with additional mat-
ter and S9 illustrations (1.00

Bottone, 5. R.—Electro-Motors. How Made and How Used.
A Handbook for Amateurs and Practical Men. Beduced to

, ._, (0 60

Bottone, S. R.—How to Manage the Dynamo. A Hand-book
for Ship Engineers, Electric light Engineers and Electro-
Platers (0.60

Buckley,' W. J.—Electric Lighting Plants, their cost and
operation. 376 pages, many illustrations and diagrams
Cloth (2.00

Paper - 1.00

Cox. Frank P.—Continaous Onrrent Dystfnos and Motors.
An Elementary Treatise for Students and Engineers.
niustrated (2.00

Crocker, P. B., and Wbeeler. 5. S.—The Practical Manage-
ment of Dynamos and Motors. WiCh-a'special chapter by
H. A. Foster. Illustrated. Second .edition, revised and
enlarged (100

Crosby, O. T., and Dr. Louis Bell.—The Electric Hallway in
Theory and Practice. A Oomplete Treatise on the Con-
struction and Operation of Electric Baitways, Second edl.

tion, revised and enlarged. 183 illustralious (2.6i

Desmond, Chas.—Electricity for Engineers Part I. Con-
stant Current A clear and comprehensive treatise on the
principles, construction and operation of Dynamos, Mo-
tors, Lamps Indicator and Measorlug Instruments; also a
fall explanation of the electrical terms used in the work.
Fart 11. Alternate Current Apparatus. OontainlDg an
explanation of the principles governing the generation of.

and a description of the instruments and machinery used
In connection with Altetnate iiieotrio Currents. Illus-

trated. Bevised edition (!$t^
Dyer, A.—Induction Colls. How Made and How Used. Third

edition. Boards (0.50

Fleming, J. A.—Short Lectnres to Electrical Artisans. A
course of Experimental Lectures delivered to a Practical
Andienoe. Fourth edition. 74 Illustrations.- (1.60

Fleming, J, A.—The Alternate Onrrent Transformer in
Theory and Practice. Vol. I. The IndnctioD of Electric
Currents, 600 pages, fully illnstrated and with copious
index. Second edition (3.00
Synopsis of contents; Chapter l. Introdnctory. 2. Elec-

tro-Magnetic Induction. 3. The Theory of Simple Periodic
Currents, i. Mntual and Self Induction. 6. Dyaamical
Theory of Current induction.
YoL H. The Utilization of Indnced Gnrrents, 8vo, cloth.

London, 1892. (5.00

Qore, Q.~The Art of Electro-Metallargy, including all Known
Processes of Electro DeptMltion. Fourth edition (2.00

Gordon.—School Electricity. Sources, Onrrents, Measure-
ment, Telegraph?, Telephony, Lightning, Electrolysis,

. Indactiou, etc. 262 pages, with 140 illustrations $2.00

Gfler, Thos. Q.—Wiring for Motor Oircalts. A handy Uttle
pamphlet containing tables for wlrlne- and for motor serv-
ice, arranged in convenient form for ready reference. (1.00

Hasklns,C. H.—TheOalvanometer audits Uses. AMannalfor
ElectnciaDS and Students. Fourth edition, revised . .(l.&o

Hasklns.— Transformers. Their Theory, Oonstmction and-
Application Simplified. 38 illustrations (1.25

Hawkins, C. C. and F. Wallis.—The Dynamo, its Theory,
Design and Manufacture. 190 illnstrations (3.00

Hering.—Practical Directions for Winding , Magnets and
Dynamos. 12mo. cloth, reprint without additions (1.25

Hopkins, Qeo. M. — Experimental Science. Elementary,
Practical and Experimentiil Physics, 650 niustrationa (4.00

Hopkinson.—Original Papers on Dynamo Machinery and
Allied Subjects. Illustrated (1.00

Hopkinson, Dr. John.—Dynamic Electricity; Its Modern Use
and Measurement, chiefly in its Application to Electric
Lighting and Telegraphy (0.50

Hospitaller, B.—Domestic Electricity for Amateurs, Trans-
lated from the French. With additions by 0. J. Whartou.
Wlthilluetratione - (2 60

Houston, Prof. E. J.—A Dictionary ot Electrical Worfls,
Terms and Phrases. Third edition, re-written and greatly
enlarged. Large 8vo. 662 pages, and 670 Illustrations

(5.00

Kapp, OlsberL—Electrio Transmission ot Energy and its

Transformation, Subdivjson and Distribation. A practi-
cal handbook. Tnird edition (3.00

Kapp, Qisbert.—Alternate OnrrentMachlnery DlU6trated.(0.60
[Vol. 96 Vun Nostrand^s MCiO^ce Serles.J

Kapp, Qisbert.— Alternating Carre- ts of Electricity. Their
Oeneration, Measurement, Distribution and Application.
Authorized American ed. With an Introduction by William
Stanley, Jr. lUustrated (l.OO

Kapp, Gisbert.—Dynamos, Alternators and Transiormers.
138 IUastrations (4.00

Kempe. H. R.—A Handbook of Electrical Testing. Fifth edi-
tion. 200 illnstrations. 8vo. cloth. London, 1892 (7.25
In this edition there is a considerable amount of new

matter; the old matter has been thoroughly revised.

Kempe, H. R.—The Electrical Engineer's Pocket Book.
Modern Bules, FormulES, Tables and Data. 32mo, leather

(L75

Lockwood„T. D.—Electricity, Magnetism and Electric Teleg-
raphy. A Practical Qulde and Handbook of General
Information for Electrical Students, Operators and In-
spectors. 376 pages, 152 Illustrations (2.60

Lockwood, T. D.—Electrical Measurement and the Galvanom-
eter; its Construction and Use. Second edition... (1.60

Lockwood, T. D.— Practical Information for Telephonists,
12mo, cloth. N. T (LOO

Meadowcroft, W. H.—The A. B. O. of Electricity. 36
Illustrations (0.60

Martin. T. C.—Inventions. Researches and Writings of Nikola
Tesla. With special reference to his work in polyphase
currents and tilgh potential lighting. 500 pp. 300 Illnstra-

tions, second edition (4.00

Martin, T. C. and Wetzler, J.—The Electric Motor and its
Appli:uitions. Third edition. With an Appendix on the
Development of the Electrio Motor since 1888. By Dr. L.
Bell. 300 Illu&trations (3.00

Haver, and Davis, M.M.—ThoQuadniplei- With Chapters
on the Dynumo-Electric Machine in Eelation to the Qoad-
ruplex. The Practical Working of the Duplex Telegraph
Bepeaters and the Wheatstone Automatic Telegraph. 63
illustrations (1.5C

McClure, J. B.—Edison and his Inventions, with Full Ex-
' plauations of the Telephone, Phonograph, Tacemeter.
Electric Light and all his Principal Discoveries, etc. .(LOO

Niaudet, Alfred.—Elementary Treatise on Electric Batteries.
Translated irom the French by L. M. Fisbback. IMaa.
trated (a.So

Noll, Augustus.—How to Wire Buildings. A manual of the
art of interior wiring. Uiustrated (t.60

Pope, Franklin Leonard.—Modern Practice of the Electrio
Telegraph. A technical Hand-book for Electricians,
Managers and Operators. 186 iilustrationa. 14th edition,
rewritten and enlarged (1.60

Prindle, H. B—A Fopnlar Treatise on the Electrio Ballway
of to-day. Folly illustrated (0.25

Russell, Stuart A.—Electric Light Cables and Distribution
of Electricity. 107 Illustrations (2.S6

Salomons, Sir David.—Electric Light Installations. Vol. 1.

The Mauagemeot of Accumulators. A Practical Band-
book. 7th edition, revised and enlarged. With illus-
trations. 12 mo, ct. London, 1893 (1.50

Sloane, T. O'Conner.—Electricity simpiiQed. The Practice
and Theory of Electricity, inntudiug a Popular 1- eview of
the Theory of Electricity, with Analogies aad Examples
of its Practical Application in every-day life. Illns-

trated (1.00

Sloanet T. O'Connor.—The Standard Electrical Dictionary.
A Popular Dictionary of Words and Terms used in the
practice of Electrical Engineering, 360 illustrations. (3.00

Sloane, T. O'Connor.—Electric Toy Making for Amateurs,
includiag Batteries, Magnets, Motors, Miscellaneons Toys

(1.00

Sloane, T. O'Connor.—The Arithmetic of Electricity. A
Manual ot Electrical Calculations by Arithmetical Methods,
including numerous rules, examples and tables in the field

of practical electrical engineering and experimenting.
Third edition, revised COO

Tesla, Nikola.—Fxperlments with AlternateiOurrents ot High
Potential and High frequency, A lectnre delivered before
tbe Institution of Electrical Engineers. London. With a
portrait and bingraphlcAl ske^h of Uie Author Illns-
trated (100

Tesla, Nikola.—Lectures on the Electro-Magnet. lUastrited,
(1.00

Thurston, Prof. R. H.—Stationary Steam Engines, especially
adapted to Electric Lighting Purposes. Treating of the
development of Steam Engines, the Principles uf Con-
straction and Economy, with description of Moderate and
High Speed Engines. With many folding plates ^60

Thomson, Prof. Elihu.-What is Electricity? Illu6trat6d.(0.25
Thompson, 5ylvanus P.—Dynamo-Electric Machinery. A

Series ot Lectures, with an Introduction by Franklin L.
Fooe. 16mo. Numerous illnetrations, fancy boards (Van
Nostrand's Science Series, Ko. 66) (0.50

Thompson, 5ylvanus P.—Polyphase Electric Oarrents and
Atternate-UurreDt Motors. Mailed to any address in the
world on receiptor , (3.60

Thompson, Sylvanus P.—Becent Progress in Dynamo-Elec-
tric Machines, being a Supplement to Dynamo-Electric
Machinery. i6mo. (Van Noetrand'e bdence Series,
No. 75) (0.60

Thompson, Sylvanus P.—Dynamo -Electrio Machinery.
Fourth edition, revised and rewritten. Namerous iUas-
trations and 29 plates. 1,000 pages (600

Trevert.—How to Make Electrio Batteries at Home. Ulus
trated (0.^

Urquhart.—Electro-Plating. A Practical Hand-book on the
Deposition of Copper, Silver, Nickel, Gold, Aluminum.
Bras'^, Platinum, etc. Second edition; carefully revised,
with additions (2.00

Walker, F.—Practical Dynamo Balldiag, f^r Amateurs. How
to wind for any output. With numerous illnstratlonR.

IGmo, boards. (Van Nostrand's Science Series, No. 98).$0.6O

Webb, H. L.—A practical Guide to the Testing of Insulated
Wires and Cables. Illustrated (l.OO

Webb. Herbert Laws.-Telephone Hand-book, Illustrated.
12mo, cloth. Chicago, 1895 (LOO
The only complete work on the Telephone. All pooalble

information for atiy one iaterested In Telephones aod how
to make and operate them.

ELECTRICIAN PUBLISHING CO.
-Suite 510 Marquette Buildings Chicago....*
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For all Purposes,
M Scrap and Native Platiuniu Parohesad.

BAK£B & CO., 408-414 New Jersey
-Katlrosd Ave-* Newark, N J.

P

CLIMAX
Boiler Oil
Oil Feeder

Prevents Pornation and

Removes Scale in

Boilers.

JAS. W. DAILEY,
319 Philada. Bourse.

PHIUDELPHIA.

SEND FOR CIRCULAR.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite BIO Marquette BIdg.. CHICAGO.

',!-- Tl 'ji C RAWHIDE

-^-- LACF LEATHER.

-^HULTZS PATENT

BILLEY COVER.

SHULTZ^P^TESr^^^J^K^^^aS 0^^"^

WOVEN LEATHER LINK BELTlN^^ISK^fe J^ELT CEMENT.

*^YJNAMO
(^ELTINGr. St. lionls, Mo., U. 8. A.

BKA.f0HE3: 1S4 Summer St., Bostoni 113 Liberty St., New lork; 129 North 3d St., PMladelplila.

J Send jor(IVculars

GRAPHITE SPECIALTIES
FOB EtECTRICAIi USES:

Grapliite Bods of Various IiengtKs, from X-S Ohm to 100 Ohms Besistance
to the inch. Crraphite Boxes and Crucibles, Be^tsting Heats

of4,000 Degrees. Inquiries Gladly Answered.

JOS. DIXON CRUCIBLE CO., Jersey City, N .J.

CHARLES H'

BESC
(HICA60,ILL,UjiA

me roois]

WOIiH£QS\

VULCANIZED FIBRE GO.

Bsa?.A.BrjisH:Ei3 is73.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Eods. Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Bend for Catalogue and Prices.

FACTORY
WILMINGTON, D EL. The Standard Electrical Insulating Material of the World. 14 DEY ST., NEW YORK.

REWIRED WITH RAVfN WHrrE CORE WIRE

OFFICE
Th© F'erris V^h^ei ^o.

,1 131 THE ROOKERY.

Chicaso, April 30, 1800.

NEW YORK INSULATED WIRE CO.,
320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
for rewiring the.Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test

will no doubt be a most severe one.
Yours very truly

THE FERRIS WHEEL CO.
By L. V. Rice. Msrr.

Used exclusively for all Incandescent Light-
ing at World's Columbian Exposition.

Used in some of the largest buildings in the Unibed
States.

GRIMSHAW WHITE CORE.

RAVEN WHITE CORE.

rniUIDCTITinM l IMC U/IDC used by some of the largest central stations
UUtlirCI M lUn LIIIL Wlnt. and Fire and PoUce Departments in the U.S.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St., New York. BEANOHES: CHICAGO: BOSTON: SAN FRANCISCO.
I
320 Dearborn St. IM Congress St. 102 SacrameDto St.

Black Diamond file Works.
Est. 1863. Inc. 1895.

We make any

kind of File or

Rgisp known to

the File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

OKr regular goods are on sale in every leeding Hard^rare
Store in the United States and Canada.

G. & H. BARNETT COMPANY,
Philadelphia, Pa.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards, Wasliera
and Packings. Patent Insulating Cleats.

MAirtrFACTURED BY

WIRE
LINKS

THE KARTAVERT MANUFACTURING GO ., Wilmington, Del.

WIRE
LINKS.FUSE

SHAWMUT
FUSE WIRE COMPANY,

93 Federal St.,
BOSTON, MASS.

Morris Metcalf, Representative,
lOO Washington St., CHICAGO, ILL.

Kloctrlc LlKhtlng ai

Power Apparatus.

THE

'I'hroo circuits run from an
80 llulit 4,(Xi() volt Brush dyna-
mo; tiie nraxiiniirn potential
bi'tweouanytwo i)Olnts outlia
(Circuits, or liynamo. not ex-
c'i-eillii(;l,.'V)0 volts, This Will
\<f •NlilDlteilatthii lirusli ex-
liil.ll !it the National Hxhllll-
lldij III New Vork. BRUSH

No, 10 Arc Dynamo; 100 llirhta 2.i<)0 candle powor.
AkoucIos In all larKOcUIcK,

Tlio llussoU Eloctrli; ( Joiniiiiriy,

Uonver, Colo,
Bagnall «t iimu, Yokohama, .lupan,

ELECTRIC CO.,

onicc liiKl WorliK, «'«i-. Kclilrii umd MiiMoii SIh., tiliKVEIj.VND, OHIO.



$3 per Annum. Coi)vi-i?lit. 1W6. bv
Eleotrtclao FobUshlDj Com may, Chlc^^o. EVERY SATURDAY. cents F^pfi^^ L'.

iuj^jgia^Vol. XIX. CHICAGO, JULY ii, 1896.

SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

""H^RfHixloN?'' Simplex Hlectrical Company,
1137 Monadnock Black. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

MANXTFAOTUBEB Of

IMSITLATXSD XSIiESGTRIG WIRi:,
FX^ISSIIBI^X: COBDS and CAJBUES.

•O* and SO« Worth Third Street. - - PHII/ADBI.PH1A. PA.

INSULATED WIRES AND CABLES
Aerial,

Underground and

Submarine,
For

TBIiEPHOItE,
TKLEeRAPH,
I.ieHT aiul POITER.
Lead encasing in all its

Branches.

KBBITK TAPES.

W. R. BRIXEY, IVIfr.,

J. E. HAM, Cen'l Agt.
203 Broadway, New York
S. F. B. Morse,

Chicago, III.

CyfLIFORNIA
ELECTRICALWORKS.

San Francisco, Cal.

NEW ORLEANS
ELECTRIC CO.,

New Orleans, La.
KENNEDY&
DUPEROW

Washington, D. C.

WIILAKD L. CANDEE, I t.,,,i„»,, Manpoori! GEO. T. MANSON,
H. DUBANT OHEKVEB, f

-business Managers,
q^^.I g^^^_

THE OKONITE COMPANY,

W.H. HODGIISS,
Secretary.

LIMITED,

253 Broadway, New York.
INSULATED

WIRESandCABLES,
For Aerial, Submarine and Underground Use.

, Gandee Aerial Wires.

Manson Protecting Tape,

Ol<onite Waterproof Tape.

BRANCHES: Chicago, Boston, Philadelphia, Pittsburgh, Minneapolis, Cincinnati, Kansas City,

Omaha, Louisville, St. Louis, San Francisco, London and 5o. America.

^^1'?:

OFFICE AND FACTORY, SANDUSKY 0.

( AGENTS; )

0. J. Mayer, Betz Bldg., Philadelphia, Fa.
Smith & Wallace, Hamilton St., Boeton, Mass.
Ed. P. Sharp, ii Niagara Ht., Buffalo, N. T.
Arthur S. Partridge, Bauk of Oommeice Bldg.

,

St. Louis, Mo.
J. M. Atkinaon &Ca., 1439 Monadnock Bldg.,

Ohlcago, in.
R*)ger & Atwater, 214 Pine St. , San Franolaoo,

California

.

Central Electric Co., 173 Adams St., Chicago.
Harry M. Shaw. 126 r.ibprty St . New York

MAIN OFFrCE AND WORKS: MATTEAWAN, N. Y.

TON ElBcMcal Ingtament Co.
1 14-120 William St.,

Westoa Stadari Portable BirEci Heaiin^

vreatO]>_Standard Portable Mlrect

NEWARK, N. J., U. S. A.

Voltmeters, Miillvoltnieters, Voltamnieters,

Ammeters, Mllliammeters,

Ground Detectors and Circuit Testers,

Olinmeters, Portalile Gaivanometers.

Our Portable Instruments are recog-

nized as The Standard the world over.

The Semi-Portable Laboratory Stand-
ards are still better.

Our Station Voltmeters and Am-
meters are unsurpassed in point of ex-

treme accuracy and lowest consumption
of energy.

MeDtloD the Western ELECTF-rr: •: rvbon '.vrlMna

The NORTHERN ELECTRICAL MFOJI;^
MADISON, WIS.

Manufactueebb of

MOTORS and DYNAMOS.
Our machines will operate SUS-

PENDED from CEIMBfCt OVER-
HEAD or BOIcTED DIRECT to
SIDE WAXE as readily as irhen
ocenpying floor space in. the ordi-
nary manner. All bearings self
oiling. See our neiv patented de-
vice for COXISECTEVG MOTORS
DIRECT TO EIJfE SHAFT, SAV-

TfiG BEETS, FUEEEYS AJfD FEOOR SPACE.
'

ANDERSON STEEL TROLLEY POLES AND HARPS.

PIVOTAL BOSTON TROLLEYS
ReceiTed onljr A<pard for Trolleys at ChlcaBo

Mannfactprea by ALBERT & J. M. AKDERSON, 289-293 A St., Boston, Mass.

STANDARD UNDERGROUND GABLE CO.,
THE EOOKEKY,

CHICAGO.
WESTINGHOUSE BUILDING,

PITTSBURG.
TIMES BUILDING,
NEW YOBK.

Cable Contracts Taken Including Installation.

WIRES and CABLES, i7JS^tJZ'.

JAS. G. BIDDLE
945 Drexel Building, Philadelphia.
STANDARD ELECTRICAL TEST INSTRUMENTS.

young Induction Coils with and
without variable Condensers.
Long-Distance Telephone 1312.

COLUMBIA
COLUMBIA INCANDESCENT LAMP CO.,

1910-1914 OUto Street. ST. LODIS.

WASHINGTON PATENT AGENCY,
908-914 G St., N. W., Wasbingtoa, D. C.

Largest in the world. Advice free. Electrical
Experts.

Grimshaw Wires and Cables,

Incandescent Lamps,
Sockets, Switches, Etc.

J. W. MASON,
DEALER IN

fieneral Electrical Supplies,
KANSAS CITY, MO.

IMPORTED

CARBONS
FOR ARC LIGHTS.

Soft Cored and
Solid.

"Write tor Prices.

55 S. Canal St.,

ED. WERTHEIM, .Chicago.

"CAHALL"
VERTICAL WATER TUBE BOILEI,

BEST IN THE World.
mahijfm;tured By

The Anitman & Taylor MacUnery Co.
SEND POK CATAiOQUE.

Cahall Sales Department,
SolA Apents for (be Uoited Stfltf'a.

Bank of Coniaterce BulldlnK, Piltsburgb.

Tbe Rookery, Cliicago.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Piant9»
estimates and Drawings Sabmitted-

WESTON ENGINE CO«,
PAINTED POST. N. Y.

KEPBESJENTATlViSS.
.JOLIANSOHOLL & 00.. - 126 Liberty St.. N. Y. OllI,
THEKEYNOLDS-LABORSi CO„il No.7tll St., PiiUa.

• JOKANTON SUPPLY SMAOH'Y CO., - Boiaaicu, *•
lffHOS.E.0AKET4BE08. CO.. 28Ll«St3t..BaaUmor8,Iiia.
VTITCHELL, LEWIS & STAVER OCSeanle, Wash.

^ I SH ^KA^c - iLi3\\/' S^ Cfcl

^ . 5>t»ld i>K CATAUStuCd

" Sri
Qr»fl/^lQl V]nnhninn] Hr.
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TNercUles batteries
lA. Clede batteries

;

Peru Electric Mre,Co.

L^ Pmo, IMD. ^

. , PORCElAlH INSUIATION Of all Kinds
^^ We Solicit the maKing of

SpecAl Designs of Porcelain.

^1

ROUND POST
Our Oaby^

15 ampere D. P. Porcelain $0.45 I 25 ampere Slate 3 P 1. 10
25 ampere Slate S. P 50 50 ampere Slate D. P i.OO
25 ampere Slate D. P CO

|

Finely finished on Polished Slate Bases. 15 ampere porcelain back and front
connections.

KNIFE SWITCHES.
ill><:s f^r l-t: Jf.

15 ampere D. P. Slate $0.50 I 75 ampere D. P. Slate 1.60
50 ampere 3 P. Slate 1.75

|
100 ampere D. P. Slate 2.00

B A.I-I-- B A.L.U. C^O., I_1:cl.,
FACTORY, FRANKFORD, PA. Station F, PHILADELPHIA.

Jewell Pulley Covering.
(PATENTED FEB. 26, 1895.)

Cheapest and Best Covering on the Market.

PREVENTS SLIPPING OF BELTS.
Fully Guaranteed. Send for our Catalogue.

MANUFACTURED BY

JEWELL BELTING CO., - - Hartford, Conn.

PORTER Standard Motor Go,,
Manufacturers of the only genuine

"PORTER MOTOR."
Beware of Imitations. Our Battery Hotors are
second to none in workjnanship. finish and gen-
eral effleiency. Every riotor Guaranteed. We
are the pioneer makers of Small Battery Mo-
tors. You can obtain our Motors from any
electrical supply house In the country. Send
for latest Illustrated Price List. Our factory
was recently burned out, you know—note change
of address.

The Porter Standard Motor Co., - Lebanon, N. R.

m ALTERNATING CEILING FAN WORKS.
We Guarantee It. No Commutator. No Brushes. Uses less current

than any Fan on the Market.

Our Dir^^-t Curr^ri-t F'an ^A/^^rlcs.
OUR GUARANTEE IS GOOD. Only Fan having Blade Adjuster. Air can

be thrown UP or DOWN. All Bearings SELF-OILING.
^ Ask for New Catalogue and Discounts, and you will send us an order

FANS FINISHED IN BRONZE, NICKEL AND POLISHED BRASS. We manufacture a full line of BELT

FANS AND WATER MOTORS. Agents wanted in Leading Cities.

Hunter Fan lb Motor Co.,
(Successors to Tuerk Water Meter Co.,)

F-UL-TOIM, IM. Y.
^- R. B. LATHAn & CO., Agents, 136 Liberty Street, NEW YORK.,..

The Triumph Electric Co.,
Oin^inna-ti, OHi^.

Manufacturers of

Medium and Slow Speed Electrical Machinery,
Direct Connected Generators,

Direct Connected Elevator Motors,
Direct Grip Hoists,

Motors for Special Work.
WRITE FOR CIRCULAR M.

Agents in all large cities.
Office and Factory:

610-616 Baymiller Street.
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On the

Long

Run the "Pioneer" Enclosed Arc

Lamp is by far the cheapest and the best.

It burns 100 to i=,o hours without change

of carbon, saving $is to $20 per lamp

annually in carbon and labor. It is

shadowless, noiseless, steady, and a perfect spark arrester—simple and safe.

THE ELECTRIC ARC LIGHT CO.

LOUIS B. MARKS, M. M. E.,

Chief iZiectrician.

687 & 689 BROADWAY,
...New York...

MANHATTAN GENERAL CONSTRUCTION CO.,
44 Broad Street,
NEW YORK.

ENCLOSED ARC LAMP
Burns 150 hours with 12 inches of carbons.

7,000 Manhattan Arcs in service.

100 CENTRAL STATIONS.
753 Monadnock Bldg.,

CHICAGO.
61 I John Hancock Bldg.,

BOSTON.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Abendroth & Root Mf. Co. xix

Adams & Westlake Co vii

Adams'-BagT3 all El. Co xi

Akron Elec. M fg. ,Co i

American Battery Co
American Boiler Co xix

American Carbon Co.... . xiv

American Elec. Works xi

American Engine Co xvili

Anderson , Albert & J. M . . . i

.Ajidrae, Sons <S Co., J.

Armorite Interior Con. Co. x
Arnold, B. J xvii

Bain.Foree xvii

Baker & Co ixii

Ballife Wood Co.. The
Ball-Ball Co., Ltd 11

Ball Engine Co
Barnes, Wallace x
Bamett Co., G. iH xxil

Becker, August
Besly & Co., Chas. H xxil

Biddle, James G i

Bliss Co.. E. W
B. i O. E. R xvii

Bowers Bros x

Brady, T. H xi

BriUCo., J. G xlx

Brixey, W. R 1

Brockton Elec. Mfg. Co. . . xvl
Brown, D., Cedar Co xil

Brush Electric Co xxil

Bryan & Humphrey xvii

Buckeye Electric Co
Butler Hard Rubber Co ... . xili

Card Electric Co iv

Central Electric Co xv
Central Mfg. Co xii

Channon Co., H xix
Chicago Belting Co xix
C.,B. &Q. R. R
Chicago Edison Co iv

Chic. Genl. Fixture Co...

Chicago Ins. Wire Co
Chicago Teleph. Sup. Co . x
Clou brock S. B. Co xix
C. M. & St. P. R. R xvii

Collins & Co., H. E i

Columbia Inc. Lamp Co... i

Commercial Elec. Sup.Co. xx
Conn. Tel. & Elec. Co
Cor. School of Technol'y..

Cross, P. J xvii

Cutter El. & Mfg. Co x

DaUey, Jas. W xxii

Dallett, Thos. H. &Co
Dayton GlobelronWks.Co xvlli

Det.& Clev. Steam Nav.Co . . xvf 1

Dickinson Elec. Supply Co. iv

Diehl Mfg. Co ix

Directory, Principal Elec.
and Mech. Eugmeera... xvii

Dixon Crucible Co., Jos. . . x

Eastern Elec. Cable "^o

Eddy Elec. Mfg. Co v

Electrical Exchange vii

Electric Arc Light Co ill

Electric Appliance Co x

Electric Storage Bait. Co. . v

Electrician Pub. Co
..V. ix, xiv, XV, xvi, xx, xxi

-Empire China Works xxii

Eyanson & Armpriester. . xii

Farr Tel. A Con.Sp. Co ... . xv

Faucett. I. L —

-

Ferracute Mach. Co— ..

FiberiteCo., The vi

Fleming-Spence Elec'lCo. xix

Forest City El. Works xxii

For Sale Advertisemts xii

Ft. Wayne El. Corp xi

Freeman & Sons Mfg. Co. . . xii

Fuel Economizer Co i

Oarlock packing Co xvii

Garton-Daniels Elec. Co.. xiii

General Electric Co xvi

Gordon-Burnham Bt. Co . . . xl

Guild&Lord

Hart, C. S xll

Hart & Hegeman Mfg. Co. vii

Hine &Co., L. A xil

Holmes Fibre-Graphite Co.

Huebel & Manger xii

Hunter Fan & Motor Co.... 11

Imperial Porcelain Works.
Independent Elec. Co xvIU

Internat'l Cor. Schools... xi

Jewell Belting Co 11

Johns Mfg. Co.,H. W iv

Kartavert Mfg. Co
Keystone Tele. Co xv
Klipstein & Co.. A

Ladd A. W xii

Lasell & Co., Edward x

Leclanche Bt. Co xiii

Leffel & Co., James xviii

Le Roy, J. A xiii

Lewis & Co., A. L xii

Lombard Water Wh. G. Co. xi

Manhattan Gen'l Cons. Co. ill

Mason, J. W 1

Mayo, V. J xvii

McEwen. J. H. Mfg. Co. . .

Menominee El. & M. Co... xili

Metropolitan Elec. Co
Moore, Alfred F i

Morris, Tasker & Co x
Morrison Southern El. Co.

Munsell & Co. , Eugene x

National India Rubber Co.

National Ore & Red. Co.. xix

New York Ins. Wire Co... xxii

Norman, J. J. Co xlx

Northern Elec. Mfg. Co ... . i

NorthwestEngiueer'gCo. . . xv
NuttallCo..R. D xvlii

OfBceSpec. Mfg. Co xvii

Ohio Storage Battery Co..

OkoniteCo., The 1

Orient Electric Co., The. . Iv

Otto Gas Engine Wks xix

Partridge Carbon Co 1

Pearson, F. J. Mfg. Co
Peerless Rubber Mfg.Co. . . x

Perkins El. Switch Mfg. Co.

Perrizo, Paul, Jr., Cedar &
Lumber Co xil

Peru Elec. Mfg. Co ii

Philadelphia Eng. Works.
Phillips Ins'd. Wire Co , . xi

Phosphor-Bronzes.Co.Ld xix

Porter Standard Motor Co. ii

Racine Hardware Co xviii

RauMfg. Co xi

Reisinger, Hugo ix

Remington-SholesT.Co . . xv
Replogle Governor Wks.. xviii

Richards & Meacham xi

Rose Polyteclinic Institute xll

Samson Cordage Wks. .... x
Schoonmaker. A. O xil

Schott, W. H xvii

Shawmut Fuse Wire Co. . . xxii

Shultz Belting Co xxil

Siemens &HalskeE. Co..

Simplex Electrical Co.,The, i

Sioux City Brass Works...

Smith, S.Morgan xviii

Standard Inc. Lamp Co. xiv

Standard Paint Co x
Standard Tel. & Elec. Co.. xv
Standard Underg.Cable Co. i

Stanley Electric Mfg. Co.. viii

Stilwell-Bierce & Smtth-
Vaile Co xii, xiii

Storey Motor & Tool Co.. vii

Toomey, Frank xii

Triumph Electric Co il

United El. Imp. Co xx
Utlca EL Mfg. & Sup. Co.. xi

Van Duzen Gas Eng. Co.. xix
VanNuis.C.S
Viaduct Mfg. Co xv
Vulcanized Fibre Co nxii

Want Advertisements ... xii

Washington Pat. Agenqy , i

Webster, Warren & Co xvl

Wertheim. Ed i

Western Electric Co viii

WestlnghouseEL&Mf.Co.. vi

Weston Electrical Ins. Co. i

Weston Engine Co 1

Whitcomb, Geo. D. Co xil

Whitney Elec, Inst. Co. . . . x
Willard Storage Battery Co. xil

Wirt, Chas xii

Worcester Poly. Inst xiii

F'or Classified Indoac of .A.cflver-tisonrften-ts Seo ^aeo \^l.
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HARDTMUTH CARBONS.
C^r^d and Solid f^r Dir^^-t L-ish-tins.

...LARGE IMPORTATION JOST ARRIVED...

General ••••••

Western Agents : •»• •«• •?• Chicago Edison Company,

idis^n
..DEALERS IN ELECTRIC LIGHTING SUPPLIES.,
(uildins, 139 /Vdams S-tree-t, OMI , I

NEW ORIENT LAMPS
Are those which bear

Fvery inspection
Just and fair;

^^ith others competing
Everywhere.

Only the Best
Is used to prepare

Really Good Lamps
Of quality rare,

In every respect
Mi

Efficiency Highest
All declare;

Mo other Lamps
With them will compare.

Try them yourself,

All good things share;

Qend us your Orders,
We'll use you SQUARE.

Made honest and fair.

THE ORIENT ELECTRIC CO.,
YOUNGSTOWN,

-OHIO.

CHICAGO OFFICE: 1628 Monadnock, THAD. S LANE, Mgr.

ELECTRIC
LAMP
SIGNS

NEW ERA IN ELECTRIC ADVERTISING.
Each lamp is a single letter, which greatly simplifies the construction

of a sign, and permits an unlimited advertising display. This sign
is low-priced, economical of operation, easily read, very conspicuous,
and may be changed in a moment from one form of words to another.
We manufacture High Grade Incandescent Lamps. Lamps of any

voltage furnished.

sic your IME/VFRES-T SI IF>I=>|_-V' Hf^USI for

DICKINSON ELECTRIC SUPPLY CO.,
High Grade Incandescent Lamps,

American Tract Society Building, NO. 150 NASSAU STREET, NEW YORK.

"H.W.J." The Season's Favorite. "H.W.J."

TROLLEY LINE INSULATORS.

Ulll OARCQTOIVI Controller Parts and
w WUV/MDCO I yjIM Special Insulating Pieces.

Wooden Tree Insulators.

S^nd -For J«.jrk^ ^a-teil^e<.j^.

H.W.JOHNS MFG.CO.,"°crcar"'
New York. Philadelphia. Boston.

IF

you are anxious to

secure the latest

electrical books, YOU
should write to the

ElectricianPublishing

Co., Chicago. You CAN'T
procure too many

reliable, readable

books to READ.

THE CARD ELECTRIC COMPANY,
Id, OKiio.IVIsmsf i<

Generators for Power
Transmission and Iso-

ated Lighting.

Generators are all Mul-

tipolar and Slow Speed.

AgentM VVuiitcd iii Unocicupicd Territory.

CUl
Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates.
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

IVe build all necessary apparatus for the transmission of Electrical
Power tliroui^li factory or other buildings.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORK, H. B. Coho & Co., Mail and E.vpress Building.
PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angler & Co., 64 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn. -

CINCINNATI, O., Nevada Bldg., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

TRADE MARK

:

'Ctfjlorftre a:ttumuIatoc"
REGISTERED SEPTEMBER 11, 1894.

THE LATEST STATION TO CONTRACT FOR

A STORAGE BATTERY IS THE CLARE-

MONT ELECTRIC LIGHT CO., CLARE-

MONT, NEW HAMPSHIRE.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Bldg., PHILADELPHIA, PA.

BRANCH OFFICES:

66 Broadway, New York. 15 First St., San Francisco, Cal.

1543 Marquette Bldg., Chicago, 111. 333 Exchange Bldg., Boston, Mass.

215 North Calvert St., Baltimore, Md.

STORAGE BATTERIES
For Trolley Regulation, Isolated Lighting and
Power Plants, etc., etc

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED

BY W. H. WAKEMAN.
Cloth. 53 Chapters.272 pages.

Containing a complete list of 300 questions such as will be asked of any
Engineer when taking examination for U. S. Government or State License, all

of which are fully answered in the te.\t.

PHice. $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

As one engineer who has read the book says: "I think there are few engi-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more besides."

The author has treated of a very great variety of subjects which are of

vital importance to all who wish to improve and extend their knowledge of

steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has w"orked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely

separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a

sturdy branch of the National Organization, makes him especially competent
in this part of the work.

The many flattering commendations which this book has already received

from competent judges and high authorities, speak well for its value.

- Suite 510 Marquette Building, Chicago, Bii.
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Westinghouse Electric and Manufacturing Company,
i-b-tsbursj I

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution in Cities, Factories, Mills and Mines.

The Tesia Polyphase Alternating System of Electrical Transmission by which
Power, Incandescent and Arc liighting may be operated from the same circuits.

The Westinghouse Electric Railway System, wiiich is the most Durable, Economical and Efficient on the Market.

NEW YORK. 120 Broadway. PITTSBURa, Westinghouse Building. CHARLOTTE, N. C, 36-38 College St.
CHICAGO, New York Life Building. TACOMA, WASH., 102 South loth St. BUFFALO, Erie County Bank Building.

ST. LOUIS, American Central BIdg. SYRACUSE, N. Y., Bastable Building. SAN FRANCISCO, mils Building.

For Canada address Aliearn & ISoper, Ottaira, Can.

BOSTON, Exchange Building.
PHILADELPHIA, Oirard Building.

WASHINGTON, D. C, 1333 P St. N

BEST SWITCH FOR
THE LEAST MONEY.

Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension. Handsomely Finished.

Absolutely Reliable. Complete Stock Carried in Chicago.

MASON ELECTRIC EQUIPMENT CO., Selling Agents, Telephone Harrison 714, I 202 Fisher BIdg., CHICAGO.
Manufactured by THE FIBERITE CO., Mechanicvi lie, N. Y. Hnefgen, Mosham & Co.. 80 William St., N. T. Joshua Hendy Machine Works, San Francisco, Cal.

CLASSIFIED INDEX OF ADVERTISEMENTS.
AccQniiilators.
American Battery Co.
Electric Storage Battery Co.

Ohio Storage Battery Co.

Annniiciators.
Chicago Gen'l Fixture Co.
Electric Appliance Co.
Mason, J. W.
Menominee El. &. Mech. Co.

Arc Tjamns.
Adams-Bagnall Elec. Co.
Chicago Gen'l Fixture Co.
Electric Arc Light Co.
Fleming-Spence Elec. Co.

Ft. Wayn Elec. Corporation.
Manhattan Gen'l Cons. Co.

Perkins Elec. Switch Mfg. Co.

Van Nuis, C S.

Westinghouse El- & Mfg. Co.

Arc Iiiglit Cord.
Samson Cordage Wks.

Assayers.
Nat'l. Ore & Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.

Chicago Edison Co.

Chicago Gen'l Fixture Co.

Commercial Elec. Sup. Co.

Electric Appliance Co.

Electric Storage Battery Co.
Gordon-Burnham Bat. Co.

Leclanche Battery Co., The.
Mason, J. W-
Menominee El. & Mech. Co.

Northwest Engineering Co.

Ohio Storage Battery Co.
Pearson, F. J. MIg. Co.

Western Electric Co.

Bells.
Electric Appliance Co.
Huebel &i Manger.
Menominee El. & Mech. Co.
Western Electric Co.

Belting.
Channon Co., H.
Chicago Belting Co.
Jewell Belting Co.
Shultz Belting Co.

Bicycles.
Adams & Westlabe Co.

Boilers.
Abendroth & Root Mfg. Co,
American Boiler Co.
Clonbrock Steam Boiler Co.
Collins & Co., H. E.
Freeman & Sons Mfg. Co.
Racine Hardware Co.
Weston Engine Co.

Books, Electrical.
Electrician Publishing Co.

Bronze.
Besly &Co., Chas. H.
PhoHphor BronzeSm.Co. ,Ltd.

Brushes.
Holmes Flbre-Graphtte Co.
Mason, J. W.
Partridge Carbon Co.
Wirt, Chas.

Barg^lar Alarms.
Electric Appliance Co.
Huebel &maDgor.
Menominee El. & Mech. Co.
Western Electric Co.

CalileH ("Hf'fi Insulated Wires.)
Cabl«-H. l-;i<'ctrlc CHee Insu-

lattMl \vii<-si. Copper,
Htie*>t uiiil Bar.
American Elec. Works.

HBrlxey, W. R,
Eastern Electric Cable Co.
Moore. Alfred F.

New York Ins. Wire Co.
Simplex Electrical Co,
Standard Undcrffround C. Co.
Weatern Electric Co.

Carbons,PointHA. Plates.
American Carbon Co.
ChlcuKO Edition Co.
ChlcaKo General-Fixture Co,
General Electric Co.
Mason, J. W.

Partridge Carbon Co.
Reisinger, Hugo.
Standard Paint Co.
Wertheim.Ed.
Western Electric Co.

Compound.
Standard Paint Co.

Construction & Repairs.
Ft. Wayne Elec. Corporation.
Richards & Meacham.

Contractors and Electric
LijS^ht Plants.
Akron Elec. Mfg. Co.
Arnold. B. J.

Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Northern Electl. Mfg. Co.
Schott, W- H.
Siemens & Halske Elec. Co.
United Elec ImprovementCo.
Westinghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly & Co., Chas H.
Bowers Bros.

Copper Wires.
American Electrical Works.
Besly & Co., Chas H.
Brixey, W. R.
Chicago Edison Co.
Commercial Elec- Sup. Co.
Electric Appliance Co.
FiberiteCo., The.
General Electric Co.
Independent Electric Co.
Mason, J. W.
Menominee El. & Mech. Co.
National India Rubber Co.
OkoniteCo., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordaisre.
Samson Cordage Wks.

Crookcs' Tnbes.
LeRoy, J. A.
Perkins Elec. Switch Mfg.Co.

Cross-Arms, Pins and
Brackets.
Anderson, Albert & J. M.
Brady, T. H.
Central Mfg. Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
Piberlte Co., The,
Mason, J. W.
Nuttall Co, R. D.

Cat-Outs and Sivitches.
Anderson, Albert & J. M.
Ball-Ball Co., Ltd.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg, Co.
Electric Appliance Co.
Eyanson & Armprlester.
Farr Tel. & Const. Supply Co.
FiberiteCo., The.
Forest City Elec. Wks.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Hart & Hegeman Mfg. Co.
Imperial Porcelain Works.
Mason, J. W.
Menominee El. & Mech. Co.
Morrison Southern El. Co.
Nuttall Co., R. D.
Perkins Elec. Switch Mfg. Co.
Shawmut Fuse Wire Co.
Utlca El. Mfg. & Sup Co.
Westinghouse El. & Mfg. Co.

Bynamos.
Akron Rloc. Mfg. Co.
American Englno Co.
Brush Electric Co.
Card Electric Co,

Dallett&Co., Thos. H.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hlne&Co., L. A.
Mayo, V. J
McEwen, J. H. Mfg. Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
Toomey, Frank,
Triumph Elec. Co.
Westinghouse El. & Mfg. Co.
Whitcomb, Geo. D. Co.
Willard Storage Battery Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
Johns, H. W., Mfg. Co.

Electric Railways.
Bruph Electric Co.
Card Electric Co.
General Electric Co.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and mechani-
cal Engineers.
Arnold, B. J.

Bain. Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
Schott, W. H.

Electrical Instruments.
Anderson. Albert & J. M
Biddle, James G-
Chicago Edison Co.
Commercial Elec. Sup. Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Nuttall Co., R. D.
Weston Electrical Inst. Co.
Whitney Elec. Inst Co.

Electrical Specialties.
Brockton Elec. Mfg. Co.
Central Electric Co.
Commercial Elec. Sup. Co.
Imperial Porcelain Works.
Menominee El. & Mech. Co.
Pearson, F. J. Mfg. Co.
Rau Mfg. Co.

Electro-Plating Mach'y.
Besly & Co., Chas. H.
General Electric Go.

Engines, Gam,
Norman Co.. J. J.

Otto Gas Engine Wks.
Van Dozen Gaso. Eng. Co.

Engines, t$team
American Engine Co.
Ball & Wood Co., The.
Ball Engine Co.
McEwen, J. H. Mfg. Co.
Philadelphia Eng. Works.
Racine Hardware Co.
Toomey, Frank.
Weston Engine Co.

Exhaust Pipe Heads.
Faucett, I. L.

Fan Ontnts.
DIehl Mfg. Co.
Hunter Fan A Motor Co.
Westinghouse El. &, Mfg. Co.

Feed Water Heaters.
Goubert Mfg. Co.

Fibre.
Holmes Plbre-Graphlto Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. AH.

Fire Alarms.
Western Electric Co.

Fuse AVIrc.
Brixey, W. R
Electric Appllanco Co.
Elborlte Co., The.
General Electric Co.
Independent Rloctrlc Co.
Shawmut Fuho Wire Co.

(baskets.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Gears.
Besly A Co.. Chas. H.
Nuttall Co.. R. D.

General Elee. Supplies.
Anderson, Albert & J. M.
Andrae & Sons Co., J.
Ball- Ball Co., Ltd.
Besly A Co., Chas. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.
Cutter El. & Mfg. Co.
Dickinson Elec. Supply Co.
Electrical Exchange.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Huebel A Manger.
Johns, H. W., Mfg. Co.
Mason, J. W.
Menominee El. & Mech. Co.
Metropolitan Electric Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Pearson, F. J. Mfg. Co-
Peru Elec. Mfg. Co.
Shawmut Fuse Wire Co.
Sioux City Brass Works.
Standard Tel. A Elec. Co.
Utica El Mfg & Sup. Co.
Westinghouse El. & Mfg. Co.

Globes and Electrical
Glassivare.
Chicago Gen'l Fixture Co.

GoT^nors. W^ater AVheel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.
FiberiteCo., The.

Insulators and Insulat-
ing materials.
Anderson, Albert & J. M.
Brixey, W. R
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Empire China Works.
Eyanson A Armprlester.
Farr Tel. A Const. Supply Co.
Fiberite Co., The.
Hart A Hegeman Mfg. Co.
Hine&Co., L. A.
Johns Mfg. Co.,H. W.
Kartavert Mfg. Co.
Mason, J. W.
Menominee El. A Mech. Co.
National India Rubber Co.
New York Insulated Wire Co.
Nuttall Co.. R. D.
OkoniteCo., The.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.
Utlca El. Mfg. & Sup. Co.

Insulated Wires and
Cables—magnet "Wires.
American Electrical Works.
Brixey, W. R.
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
Independent Electric Co.
LasoU & Co., Edward.
Mason, J. W.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.

Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.

I<amps, Incandescent.
Adams-Bagnall Elec. Co.
Buckeye Electric Co.
Chicago Edison Co.
Columbia Inc. Lamp Co.
Dickinson Elec. Supply Co.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co..
Orient Electric Co.
Perkins Elec. Switch Mfg. Co.
Standard Incan. Lamp Co.
United Elec. Imp. Co.
Westinghouse El. A Mfg. Co.

liightning Arresters.
Electric Appliance Co.
Garton-Daniels Electric Co.
General Electric Co.
Utica El. Mfg. A Sup. Co.
Van Nuis, C. S.

Westinghouse El. A Mfg. Co.

magnet W^ire.
(See Insulated Wires.)

mechanical Machinery.
Besly A Co., Chas. H.
Bliss Co., E. W.
Perracute Machine Co.

mica.
Bowers Bros.
Johns Mfg. Co., H. W.
Munsell A Co., Eugene.
Schoonmaker, A. O.

'

mining Apparatus. Elee.
General Efeciric Co.
Independent Electric Co.
Westinghouse El. A Mfg. Co.

motors.
Akron Elec. Mfg. Co.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Dallett A Co. , Thos. H.
Diehl Mfg. Co.
Eddy IClec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Mayo, V. J.

Menominee El. A Mech. Co.
Northern Electl. Mfg. Co.
Porter Motor Co.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storoy Motor A Tool Co.
Westinghouse El. A Mfg. Co.
Whitcomb. Geo. D. Co.
Willard Storage Battery Co.

Xanio Plates.
Becker, August.

Oil Feeders.
Dalley, Jas. W.

Packing.
Besly A Co. Chas. H.
Garloek Packing Co.
Johns. H. \V., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
Johns. H. W.. Mfg. Co.
Standard Paint Co.

Patent Agencies.
Washington Patent Agency.

Phosphor Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWitt, Cedar Co.
Central Mfg. Co.
Hart. C. S.
Lewis A Co., A. L.
Morris, Tasker & Co.
Nuttall Co., R. D.
Perrizo, Paul, Jr. Co.

Porcelain.
Commercial Elec. Sup. Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.

Publishers. Electrical.
Electrician Publishing Co.

Push Buttons.
Electric Appliance Co.
Northwest Engineering Co.

Rheostats.
General Electric Co.
Westinghouse El. A Mfg. Co.

Sal Ammoniac.
Klipstein A Co., A.

Speaking Tubes.
Electric Appliance Co.

Speed Indicators.
Besly A Co., Chas. H.
Biddle, James G.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Springs.
Barnes. Wallace.

Steam Heating.
Goubert Mfg. Co.
Webster A Co., Warren.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
Ohio Storage Battery Co.
Willard Storage Battery Co.

Street Cars.
Brill. J. G. Co
Ladd, A. W.

Tapes. Insulating.
American Electrical Works.
Brixey. W. R.
Chicago Ins. Wire Co
Electric Appliance Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.

Telegi-aph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones and Tele-
Shone material.
ndrae A Sons Co., J.

Central Electric Co.
Chicago Telephone Sup. Co.
Commercial Elec. Sup, Co.
Conn. Tel. & El. Co.
Farr Tel. & Const. Supply Co.
Keystone Telephone Co.
Mason. J. W.
Northwest Engineering Co.
Richards A Meacham.
Standard Tel. A Elec. Co.
Viaduct Mfg. Co.
Western Elec. Co.

Transformers.
Chicago Gen'l Fixture Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbine AVheels.
Dayton Globe Iron Works Co.
Leffel & Co.. Jas.
Replogle Governor Wks.
Smith, S. Morgan.
Stilwell-Bierce & Smith
Vaile Co

Universities.
Cor. School of Technology.
Int. Corr. Schools.
Rose Polytechnic Institute.

Water Wheels.
Dayton Globe Iron Works Co
Leffel A Co . Jas.
Replogle Governor Wks.
Smith. S. Morgan.

M'ii*e. Bare.
Anderson, Albert A J. M.
Besly & Co., 'has H.
Bl-Metallic El. Trans. Co.
Brixey, W. R.
Electric Appliance Co.
Independent Electric Co.
National India Rubber Co.
Nuttall Co., R D.
Okonite Co., The.
Phillips Insulated Wire Co.
Standard Underground C. Co.X Ray Outfits.
LeRoy, J. A.

^or iXIpKabe-tics Indesc of iD^clvort;l3^rrkorki:s S< III.



July II, 1896 WESTERN ELECTRICIAN.

ELECTRICAL SUPPLIESOHEAR!
We have just bought out the entire electrical stock of Jones Bros, of Cincinnati, and are selling It out quicl( and at low figures.

WRITE FOB PRICES OUT WHAT YOU WAJST.

ELECTRICAL EXCHANGE,
WAREHOUSE 183 LAKE ST. 1625 MONADNOCK, CHICAGO.

HART FLUSH SWITCHES.
ITo-^^r E^a-cc nsute-

BETTER PROPORTIONS. BETTER FINISH. MORE OURABLE.

Made of solid plate brass |-inch thick, with beveled edges.

So. 1 Plate for 5 and lO Amp.
Mart &$fritcliei§.

Better Design,

Better Material,

Self-Adjusting Handle,

No Breaking,

No Binding on Face Plates,

No Loose Face Plates.

Handles, Switches and Face Plates Interchangeable.

Single Plates for all sizes of Hart Switches.

Gang Plates for any number of Hart Switches.

SEND FOR "CATALOGUE B."

THE HART & HEBEMAN MFG. CO.. "'P Bark of IKo. 1 Plate.

ARC LAMPS
OP /1WL.L. KIN

PLAIN, ORNAMENTAL,

For Direct and Alternating Current.

Write for Catalogue.

The Adams & Westlake Co.,

1 10 Ontario St., CHICAGO.

THE STOREY nOTOR.

MAIN office:

The Storey Motor & Tool Co.,

YORK & SEDCELEY AVENUE

PHILADELPHIA.

Iron Clad. Completely
closed in.

DUST and Moisture
proof.

Specially adapted for
direct driving machin-
ery.

The application of Mo-
tors to machine tools
a specialty.

Light weight. Slow and
medium speed.

No interior magnetism.

CHICAGO OFFICE:

Metropolitan Electric Co.

NEW YORK OFFICE:
1 1 2 Liberty Street,

Branch Factory, HAMILTON, CANADA.
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OUR "1896" FAN MOTOR.
You Have Not Heard of It?

Nor do You Know the Price!

Our Circular Tells It All- Send for It.

DIRECT CURRENT, 110 VOLTS, IN

POLISHED BRASS AND ANTIQUE
COPPER FINISH.

Alternating" Fan Motors for 7,200 and
16,000 alternations—52 and 104 Volts, in
Nickel Plate and Antique Copper Finish.

Western Electric Co.
CHICAGO. NEW YORK.

THE S. K. C. SYSTEM.
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station Distribution,

ill and Factory Equipment,
Generators will be wound and guaranteed for an E. M. F. as high as

10,000 VOL.XS.
CORRESPONDENCE SOLICITED,

STANLEY ELECTRIC MANUFACTURINB COMPANY,
'i-t-ts-Field, IVIass., VJ. S. A..

THE ROYAL ELECTRIC CO., Montreal, Canada, are

sole licensees for the manufacture and sale of the S. K. C.

System in Canada. .....
BRANCHES OFFICES

:

Shlcs^eo, SOS C^c^^-k>or-rk S-t.

>VrbcJe>r-sora, ^. O.
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THE ELEGTRA
TRADE MARK High Grade Nuernberg Carbons •TRADE UiRK*

FOR DIRECT CURRENT ARC LAMPS, FOR ALTERNATING CURRENT ARC LAMPS.
-SEIIMD F-OF7 t-XV-TEST F^^ICSE l-I^T T^-

MUOO RdSIIMGER, NO. 38 BEAVER STREET . NEW YORK.
SOIiK IMPORTER FOR THE

IIXITED STATES AMD CAXADA.

THE BEST BOOK
On dynamo electric machines is S. P. Thompsons'
"Dynamo Electric Machinery." Contains 1,000
pages, profusely illustrated.

THE STANDARD WORK.
^^<SE IMO^A^, $6.00. -

ELECTRICIAN PUBLISHING COMPANY, Suite 510 Marquette BIdg., CHICAGO.

SEASON I8d6.

THE NEW DIEHL ELECTRIC FANS

HIGHLY FINISHED IN

Japan,

Nickel,

Polished Brass

...AND...

Venetian Designs.

C*v©0

.^'?s,

INCREASED
EFFICIENCY.

IMPROVED
MECHANICAL
CONSTRUCTION.

F'or Ca-taloeues and F^rice L.is-ts Address

DIEHL MFG. COMPANY,
561-563 BROADWAY, XET\' YORK t'lTY.

12)«-1»S ESSEX STREET. BOSTOX. ELIZABETHPORT, N. J.

OF INSULATED WIRES AND GABLES.
By Herbebt Law3 Webb.

A New Book—Just What You Need.

A Practical Guide to the Testing of Electric Light, Electric

Railway, Telephone and Telegraph Wires.

PRICE, FOSTAeE PREPAIB, $1.00.

SEHD IK TOUB OBl>£B NOW.

ELECTRICIAN PUBLISHINC COMPANY,
Suite 510 Marquette Building CHICAGO.

NOTICE.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

ICyou haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

ordev a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is ;ust the book

thousands of men have been waiting for; it will be what you

want. 275 pages. Illustrated. Cloth, $2.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette BIdg., Chicago.
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COMING IN CARRIABES.
Duriiiij the past month we have closed General Selling Agency arrangoments

for the following celebrated specialties:

Ei.E:c~rRA. OA.RBOIMS,
Acknowledged to be the highest grade ot high grade imported carbons.

BOUDREAUX DYNAMO BRUSHES,
The great commutator savers. Every pair saves twice its cost in absence of wear

and tear on the commutator.

ARMORITE CONDUIT,
Which is perfection itself in an iron armored interior conduit.

As General Western Agents for these goods we carry a complete stock in

Chicago and quote manufacturers' prices.

Electric Appliance Company,
ELECTRICAL SUPPLIES,

24.2 IVIA.E3ISC3IM ^1*., ^IHICA.C3^.

RAINBOW SHEET PACKING.
HAVE YOU USED IT?

Oils,

Ammonia or

Alkalies

do not

affect it.

fj
Steam

Joints

Made

Instantly.

NO BAKING OK FOLLOWING DP.
Pftteuted nutl %timufactur6d Exclusively by

PEERLESS RUBBER MFG. CO., 16 Warren Street, New York.

PERFECT INSULATION
Can only Hil^ H^ Compound,

be Secured W^M ^ ^^I Varnish,
by the use ^^^ w ^^^ Tape,

of . . . ^^^ Paper.

Are You Acquainted With Them?
IF NOT, WRITE FOR PARTICULARS TO

The STANDARD PAINT COMPANY,
Sole Manufacturers,

81-83 John St., New York.

METROPOLITAN ELECTRIC CO.,

186-188 Fifth Ave.,

. . CHICAGO.

TE
C-S FLUSH SWJTCHES

AUTOMATIC MAGNETIC

CIRCUIT BREAKERS
Cutter Electrical and Mfg. Co., 1112 Sansom Street

INVERSE TIME ELEMENT Philadelphia

IF YOU WANT
A first-class COMMUTATOR use Solid

Sheet Mica Insulation with B. & S.

Drop-forged Segments.

BOWERS BROTHERS, mm 19 Lake St., Chicago.

MICA!!INDIA and
...AMBER

EUGENE MUNSELL & CO., Miners and Importers.

Cut to any size or pattern. Mica segments for

railway motors. Write us — we will send you
our Catalogue

NEW YORK: 216 Water Street.

CLEVELAND. Cujaliosa Siiiiply Co. ST. LOUIS, A. S. Partridge.

AGENCIES:

CINCINNATI, Sinclair Randall.

CHICAGO: 153 Lake Street.

SAN FKANCISCO, Brooks, FoUis Electric Co.

WIRE.

"CKEFEIjD" Pure Rubber Covered Wire smd
Cables.

*Century" Weatherproof fjine AVire. Prompt
Magnet, Ofliee and Annuneiator Wire, shiimients

liead SneaKcd AVires and Cables.
Telephone Cables. Ete,, Etc.

EDWARD LASELL & CO., 167 Dearborn St

Chicago
stock.

Chicago.

GRAPHITE SPECIALTIES
FOB EliECTRICAI, USES:

Graphite Bods of Tarions liCngths, from 1-5 Ohm to lOO Ohms Beslstance
to the Inch. Graphite Boxes and Crucibles, Bcsisting Heats

of4,000 Megrees. Inquiries Gladly Answered.

JOS. DIXON CRUCIBLE CO., Jersey City, N .J.

A NEW CIRCULAR
Denrrihiii;; the

Hon STATION AMMETERS AND
voltmeters

Neiit free on Applleation.

WHITNEY ELECTRICAL INSTRUMENT CO.,

I'ENACOOK, \'. H., II. H. A.

ESTABLISHED I8j7.

WALLACE BARNES,
Manufacturer of

FLAT. COILED AND WIRE

STEEL SPRINGS
OV EVEKY DEBCBIPTION.

Send sample for prices- Bristol, Conn.

%- laea.

Morris, Tasker & Co.,
tNCORPORATCD.

OfTlces 222-224 South Third Street,
PHILADELPHIA, PA.

]'AH4'AI, IICOM WOKUH. I'hiladclpliiii.

l»EI.AtV/\KF. IKON WOKUH, Mrw tUmtN-. »<

M:iliuf:n'tiit*Ts of

Boiler Tubes, Wrought Iron

Pipes and Fittings.

Electric Light and Railway Pipe Poles
a Specialty,

AI Backboard Phone, complete $9.00
A8 Magneto fitted up. complete Phone 7.00
A3 Bell Call Phone, complete 4.00

A2 is AS on Backboard 8.2B
Best 10.000 Ohm Magneto 3.26
Best B.OOO Ohm Magneto 2 SB
Strengthened Electrose Receiver 60
Best Hard Rubber Receiver 70
Hunning Non-packing Transmitter 50
Hunning Nickel Plated Transmitter 66
Induction Coils. 260 Ohms 27
Automatic Switch and Springs 35
Binding Posts 03

All goods guarauteed. Prices are net cash.

Send email ordor and get catalogue. . . .

Chicago Telephone Supply Co.,
118-120 Quincy St.. Chicago. III.

Preserve Your Copies
OF THE

Western Electrician.
BINDERS $1.00 EACH.

ELECTRICIAN PUBLISHING CO.,

8nite 510 Marqactte Baililin£, .... CHICAGO.

SAMSON SPOT CORD

For Arc Light and Trolley Cord.
SAMSON CORDAGE WORKS, - BOSTON, MASS.

IRON ARMORED CONDUIT
(CUMMINC'S PATENTS)

FOR INTERIOR CONSTRUCTION.
ARMORITE - INTERIOR - CONDUIT - COMPANY,

Otfico and Works: 478-480 Fort St. West, Detroit, Mich.
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Eugene F. Phillips, Prest. W. A. Hathaway, Treas. W. H. Sawyer, Secy,

AMERICAN ELECTRICAL WORKS,
PROVIDEHrCE, K. I.

'

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire.
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, P. C. Ackerman, 10 Cortlaudt St.

Chicago Stoke, F. E. Donolioe, 241 Madison St.

Montreal Branch, Eugene F. Phillips' Electrical "Works.

RauManufacturingGo.,
Russell BIdg., Randolph and Canal Sts., Chicago, III.,

MANUFACTURERS OF

Clusters, Flanges,

Special Electrical Goods.

The OnlfWater-WheelGoveriiortliat Governs.
Montague Street Railway Co.

Greenfield, Mass., Sept. 19, 1895.

LOMBARD WATER-WHEEL GOVERNOR CO.,
61 Hampshire Street, Boston, Mass.

Gentlemen:—We have one of your Governors in use
at our power house at Millers Falls, Mass., taking care of

two water-wheels to perfection, regulating the power within

afeic volts. We took out one Governor and replaced it with
a LOMBARD GOVERNOR which gives perfect satis-

faction. Yours truly, MONTAGUE ST. RY. CO.,
(Signed) H. C. Garfield, Supt.

LOMBARD WATER-WHEEL
GOVERNOR CO.,

Sold on trial and absolutely guaran-

teed to hold wheel speed to satisfaction of

purchaser, irrespective of sudden changes

of load.

Send us a description of your water-

wheel plant.

61 HAMPSHIRE STREET,
BOSTON, MASS.

ELECTRICITY
Beefai If Architectural Drnwing and Dp-

„ p, ArrhUcrture; Meebnnirnl Drnwlnp ;

Steam Enplneerinc (SUtionnrj, Locomotive or

Marine); tMl, Ralirond, Brldw, lljdniullc «—

'

Municipal Englnccrinc; Plurablnp biiiI llci

Ing; Coal nnd Metal Mining; Prospocllne, und
|

Ihe Engltkb Branches. g
Until further uotice experimental

apparatus will be farnished free to

students. Send for Free Circular and

Book of Testimonials, stating the

subject j-ou wish to study, to

The Inlemntlonnl '^ b. 1002.
eorreBpoudeuccScliooLi, J Seranton,Pi

\ T. H. Brady, New Britain, Conn., U. S. A.,

\ HultifBctiirer of Mast Amii, Pole and
Swinging Hoods, Uonse Braobati sod
other Speolaltiei for Ooostraetloa
Work. — Catalogues and Price* /«fv
nished on application.

The

Auto-

Telepho

AT LAST!

A Perfect

Interior

Telephone.

CHEAP,
SIMPLE,

PERFECT.

Desk Set No. 29.

Automatic Intercommunicating

Switch on each Instrument.

RICHARDS & MEACHAM,
Sole Agents for Chicago and Northern Illinois,

84 and 86 La Salle Street, CHICAGO.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

krc. Dire'
ing Incs

Apparatus for

5-t Curren-t and Al-terna-t-
indescen-fc ^igKi-tins and

Gordon Primary Battery
EXCELS IN

Long- Life, Efficiency,

Economy, Adaptability,

It is absolutely Non-Freezing.

Labor Saving,

Free from Local Action,

Freedom from Gases and Odors.

Superior Generation of Energy.

These Batteries are in use by the most
prominent Telephone, Fire Alarm and Rail-
road Companies of America.

Send for descriptive circular and price list.

We guarantee all our Cells.

MANUFACTURED BY

Tlip GorfloD-Bmliaii Battery Co.,

82 West Broadway, New York.

A Lightning Arrester B Works.
CARBON ADJUSTABLE POINTS,

Simple and
Positive.

Order one and you will order more.

GEXER.\Li REPAIRING.

SINGLE AND DOUBLE POLE IRON-BOX FUSE BOXES.

A,rc K:ni-fo S^A/itches,
Disc A.rG Ocj-t-Ou-t.

GET OUR DISCOrXTS. WRITE ITS.

UTICA ELECTRICAL MFG. & SUPPLY CO.,

UTIOA, IM.

LAMPS
Arc aaljMflesceiit.

Adams-Bagnall Electric Co.,

CLEVELAND, O.
New York, 222 Havemeyer Building.

Chicago, 1654 Monadnock Block.

ELECTRIC APPLIANCE CO.,
CHICAGO, ILL.

PETTINGELL-ANDREWS CO.,
BOSTON, MASS.

lELECTRICAL ENGINEERING CO.,

MINNEAPOLIS, MINN.

ST. LOUIS ELECT! SUPPLY CO.,

ST. LOUIS, MO.

BRADFORD BELTING CO.,
CINCINNATI, OHIO.

Phillips Insulated Wire Go.
f

NEW YORK OFFICE! FACTORY:

39 and 41 Cortlandt St. Pawtucket R. I.
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FOR SALE.
A 1,300-Ught Fort WayQ9 Alternating Incandes-

cent Dynamo, with Exciter. Second-hand, but in

perfect order. Address

THE S. FREEMAN &, SONS MFG, CO.,

Bargains in Machinery for Street Railways.
One 600 h. p. Corliss engine, one 300 h. p. Corliss

engine; one 300 h. p. AVestinguouse compound en-
gine; one 250 h. p. Ball automatic engine; two 125

n. p. Ball automatic engines; two 80 h. p. Ball
automatic engines; two 135 li. p. generators, 500

volts; four 60 h. p. generators, 500 volts; large
stock of automade engines and dj-namos of

every description. Also a battery of compoimd
boilers. 700 h. p.. iCO h. p. in a pair. FRANK
XOOMEY, 131 N. Third Street. Philadelphia.

FOR SALE.
One 1,0(10 light incandescent dynamo nnd one

100 light incandescent. Both direct current, com-

pound wound.

I A., l-liriie & ^o.,
234 E. Lake Street,

CHICAGO.

FOR SALE.
1,500 tons 60-lb. relaying rails;

1,000 tons 75-lb. relaying rails; 800

tons 45-lb. relaying rails. 30 elec-

tric cars in good order. New elec-

tric cars and new and second-hand

passenger cars. 50 box and 50

flat cars, 25 tons capacity. Spec-

ialty in negotiating electric and

steam railroad bonds when payable

at Farmers' Loan and Trust Co.,

N. Y., or Knickerbocker Trust Co.,

66 Broadway. N. Y., and printed

at an Ai Bank Note Company in

N. Y.

ROLLING STOCK SOLD ON EASY
TERMS.

A.. V^/. l_A.DD,
1 7 1 Market Street,

BROOKLYN. N. Y.

ROSE POLYTECHNIC INSTITUTE,
Terre Haute, Ind. A School of Euyineering.
Mechanical, Electrical. Civil EnRineeriog, Chemical
coarses. Well endowed. EitenBive Shopa and Foun-
dry. Moderaly equipped Laboratories in all depart-
menta. Expenses low. Address C. L. MEES, Pres.

FOR SALE.
One ISOLight Mather Incan-
descent Machine with Spare
Armature.
One 100 Light Mather incan-
descent Machine.

FOR SALE VERY CHEAP.
Practically new, in A I

condition.

Address, "BlIYER,"
flere Wehtehn Electrician, Snlto 510 Marqnette
E'df/,, GbicaKO, 111.

On receipt of^'°^~—Jl2]!>='

10 CENTS
We will send you a

Western Electrira

looniM Sclieliile

FOR 1896.

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Bidy., CHICAGO.

FOR SALE.
Before placing your orders for High Grade

Dynamos and Motors, write ub for descrlp

tion and prices.

CEO. D. WHITCOMB CO.,
92 to 96 E. Otiio St.. Chicago. III.

FOR SALE
CHEAP.

A small holding of

PREFERRED STOCK
of the "Electrical Engi-
neer" of New York.

(

(

For full information and
particulars address

Stockholder,"
care Western Electrician,

Suite 510 larpette Mi, CMcap,

PROPOSALS.
Proposals for lighting the city of Le.v-

ington, Kentucky, with Electric Light

or with Electric and Gas Light.

Sealed bids will be received at the

Mayor's office until 12 o'clock m..

Wednesday, July 15, 1896,

for lighting the city of Le.xington, Ken-

tucky, with Electric Light, or with

Electric and Gas Lights. Specifications

and form for bidders will be mailed on

application to the Mayor. The city

reserves the right to reject any and

all bids. .1. B. SIMRALL, Mayor.

SKtraHlRja

HBI^

sNoa0i Nnis^mfflBaffiffi^i

^NOSSiME^ISaBEDBEnSi

HUEBEL & MANCER,
290Craliam St., BROOKLYN, N. V.

StJIweirs Patent s^M^F^ED Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

Tie Stilwell-Bierce & SaiiMaile Co.,

DAYTON, OHIO.
Risdon Iron & liOromotiTe Works, San Francisco, Cal., Paciflc Coast Agent.

•

jl
^-^

Switches and

Switchboards
^ jQi all Descriptions.

Write for our new catalogue "D."

EYANSON&ARMPRIESTER,
Formerly J. Grant High & Co.,

123 N. 3rd STREET, PHILADELPHIA, PA.

BRANCH OFFICES:
^IHI^^V^^: Metropolitan Electric Co.. ISC 5tli Arenue.
NEW YORK; 136 Liberty St.. Chapin & Douglas.
LOUISVILLE, KY. ; 313 w. Main St.. James Clark. Jr. & Co.
NEW OELEANS, LA. : COS Custom House Street, Wldmer & Spranlej

Write PAUL PE;RRIZ0 JR. CEDAR & LUMBER COMPANY,
Mannette. Wis. -for prices on

WHITE CEDAR POLES
before purchasing elsewhere.

1II£9I03II9I£E, SUCH., for prices on WHITE C£DAR POI/ES.

C. S. JHA.RT,
WHOLESALE

Tebgraph, Telephone, Electric Liglit

AND STREET RAILWAY POLES.
Manufactured from Live Cedar 7jeeled. Quick

shipments and best quality.

OCONTO, W^IS.

A. L. LEWIS & CO.,
Wholesale Producers of and

dealers in

CEDAR POLES AND TIES.
FROM THE STUMP TO THE CONSUMER.

Write for Prices.

(nenomlnee, - - michigan.

Central Manufacturings Co.,
CHATTA-NOOCSA., manufactureks and dealers in - TKNN.

ELECTRICAL MOULDINGS

LTurr

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-

lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING COMPANY, Suite 510 Marquette Building, CHICAGO.

WIRT BRUSHES
Arc made only by

Charles Wirt, 1026 Filbert, Philadelphia.!

For Sale by the Trade,

H. T. PAISTE CO.
Trade Agents: 369 Wabash Ave., Clijcago

'

INDIA AND AMBER MICA,
€an farnlnli aay size. Klmiin or

pAttrrn. Wri«*« for nhki-
pirn niid f|aotatioiiM.

A.O.SCHOONMAKER, Imporltr,
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Victor Turbine Water Wlieei a

Cylinder or Register Gate— Close Regulation and High Efficiency
at Full and Partial Gate-

The attention of ELF.CTRIC COMPANIES is called to this CELKBRATEO Tl^ATKR
WHfc.EIj as particularly adapted to their use. on account of its rcniurbablr steady mot Jon,
lilgli speed aud greiiC efficiency and lar^e capacity for its diameter, being double
the |»ow'fr of must wheels ol the siune diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use of water it is without an equal, producing the
highest per cunt of useful effect g jaruuieed.

SEND FO/? CATALOGUE AND PARTICULARS.
The Kccompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, Cal., Pacific Coast Agents.

IVIos-t D
C9

Oells

OQ

CO

'roduc^dl.

CO 2.

CO p.'o

f> 2 o
3S.v; a

w (/> _

m 3
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n
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iwanufactured by The Butler Hard Rubber Co. 33 Mercer St., N.Y.

LE Rors
IMPROVED

ALUMINUM X-RAY FLUOROSGOPE.

FOUR TIMES AS SENSITIVE AS ANY YET MADE.

Low Price, I Complete Portable X-Ray I
Goods Guaranteed.

High Quality.
| QutfitS fOF Physiclans

I

height 6 Ounces.

J. A.

AND OTHERS DESIRING AN OUTFIT FOR EXPERIMENTAL USE.
S^nd ^-^Skwry p -for csirc?<.jl^r.

Roy, 143 13-tli S-t., IMe^A/ Yorlc.

The Standard Open Circuit Batteries
of the World.

SBND FOE CIKCULAE AND PKICE «.

THE LECLANCHE BATTERY CO.,
111 to 117 East 131st St.. N. Y.

WORCESTER
POLYTECHNIC INSTITUTE,

WORCESTER. MASS.
FIVE COURSES OF STUDY.

Mechanical. Civil and Electrical Engineerinp:.
Chemistry. General Scientific Course. 158-paf£e
Catalogue, showing appoiBtments secured hy
graduates, mailed free. Exjienses Ion:. 2!)ib year.

T. C. JIEKI>E\'HAI.I.. Pri-sirtenf.

THE GARTON LIGHTNING ARRESTERS
WXIAj protect when AI.L, OTHERS FAIL,.

Unequaled for Durability, Reliability and Efficiency ! Our testimonials back up all of our claims. Send for Ihem.

CARTON-DANIELS ELECTRIC CO., Keokuk, Iowa, U. S. A. MBXTIOX THIS PAPER.

MANUFACTURERS OF

Fan Motors
Annunciators, Medical

Batteries, Induction and

Spark Coils, Magneto Gen-

erators, Knife Switches,

Posts, Etc., Etc.

WRITE FOR PRICES.

Menominee Elec.&Mcli, Co,,

MENOMINEE, MICH.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 flarquette

Bldg., Chicago. You will save TIME and

MONEY by doing so

DYNAMO BUILDING,
With detail drawings and instrn<-tioii!>> for winding.
Oiving correct sizes of wire, dimensions of iron, etc.
Also diagram for house wiring

BY l_. C /SwT\A/^OOD.
Profusely illustrated. ISize of page, lOx.8 inches. Price, »3.

"Ttiis work is gotten up especially for amateur builders and non-professional

men. All measurements and instructions for winding are taken from machines
in actual service. Particular attention has been given to every detail of construc-

tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build. dynamos, but to superintendents, engineers

and workmen who have the care of established systems."— .P7-07n, Preface.

Pronounced to be a Ipractical aivd complete work.
Sent postpaid on receipt of price.

ELECTRICIAN PUBLISHINC CO.,
SUITE 5 10 MARQUETTE BUILDING, CHICAGO.
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The Electric Motor and Its Applications.

BY T. C. MARTIN and JOSEPH WETZLER.
THIRD EDITION.

With an Appendix by Dr. Louis Bell, bringing the book down to date.

Cloth, 315 large quarto pages, 353 Illustrations. Price, $3.00.

The wealth ot information contained in the three hundred and odd large

double-column pages of this important worlc is equaled in few special technical

treatises, even those of a professedly exhaustive character. More than one hundred
different motors are described and illustrated—many in great detail— and the

different applications are similarly fully treated. Many of the illustrations are

full page, and the details of construction, particularly of armatures, are fully

illustrated. The treatment is simple, clear and concise, and little mathematics
is employed, the work being essentially of a practical and largely of a descriptive

character. The section on alternating motors resumes in a simple manner with-

out mathematical formulae, tlie principles upon which they are based, and that

on thermo-magnetic motors treats this interesting class in greater detail than
can be found in any other publication. An interesting feature is the historical

method ot treatment, by means of which the different steps in the advance of

theories and design can be clearly traced, and the varying results of explorations

in many directions instructively followed.

CONTENTS.
Chapter I. Elementary Considerations.—Chapter II. Early Motors and Ex-

periments in Europe.—Chapter III. Early Motors and Experiments in America.
—Chapter IV. The Electrical Transmission of Power.—Chapter V. The Modern
Electric Railway and Tramway in Europe.—Chapter VI. The Modern Electric

Railway and Street-car Line in American.—Chapter VII. The Use of Storage

Batteries wiih Electric Motors for Street Railways.—Chapter VIII. The Indus-

trial Application of Electric Motors in Europe.—Chapter IX. The Industrial

Application of Electric Motors in America.—Chapter X. Electric Motors in

Marine and Aerial Navigation.—Chapter XI. Telpherage.—Chapters XII, XIII.

Latest American Motors and Motor Systems.—Chapter XIV. Latest European
Motors and Motor Systems. — Chapter XV. Alternating Current Motors.

—

Chapter XVI. Thermo-magnetic Motors.—Appendix. The Development of the

Electric Motor since 1888.

C&pies of this or any oilier electrical hook picblis?ied uill be sent by mail, postage
PREPAID, to any address in the world, on receipt of price.

ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building, CHICAGO.

U^ HAND MADE-HICH GRADE ^T*
We Make

5TA!W
fHE JrADE

I
One Price

I ,. QUALITY

I mThousand

CLrNTOH Wis.

HOURS
Guaranteed

Cents
ALLOWED
_ FOR
^ASES

Cents
IN

-, ANY
UANTITY

THEY WILL

5cVatts pi

16 C.IW

(LiNTON,Wls/ 191-195 IaSAILE ST

We are making the very best Carbons now on the market, and

selling them at prices that you cannot afford to remain unaware

of* Operating as we do the largest factory outside of the

*' Trust/' with a daily capacity of 150,000 carbons, the prompt

execution of large orders is assured*

AIVIERICAIM CARBON OO
IM^bl^s-vill) Irtd., KJ. S. A.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 5tO Marquette Building,

CHICAGO, ILL.

ONE
DOLLAR
EACH.

DON'T READ
The WESTERN ELECTRICIAN unless you want

to be made fully aware of what is going on in the

electrical field
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VIADUCT MFG. COMPANY
Is the oldest concern
of the kind in this
country, with one ex-
ception, manufactur-
ing:

Magneto Bells,

Telephones,

District Telegraph

Messenger Boxes

and other appliances.

It has had 18 years'
experience; 5 years as
licensed manufacturer
of the American Bell
Telephone Company.
It has made more
Magneto Bells than all

the other manufactur-
ers in the country. Its

standard work is

known by all experi.
enced telephone men.
The works are lo-

cated at the Relay
Station, Baltimore &
Ohio Railroad, and run
by water power.

It manufactures all of its own woodwork, as
well as brass, iron, steel and everything connected
with its output.

Send for new catalogue and mention this paper.

VIADUCT MFG. CO.,

2 S. HOWARD,

il-ti IN/ld.

T
ELEPHONES N'

We are sole manufacturers of the celebrated
KEYSTONE LONG-DISTANCE TELEPHONE,
an instrument which has no superior.
Write to us for Catalogue and prices.

SUPPLIEO

KEYSTONE TELEPHONE CO., PITTSBURGH, PA.

StiHTeleploieailElettCi.
HADISON - - WISCONSIN,

MANDFAOTDKEES OF THE

Standard Loud-Speaking, Long-

Distance and Exchange

Telephone.
Perfect in Detail, of Highest Efficiency and Best Pos-

sible Electrical and Mechanical Construction.

Equipped with Onp New Maeneto Bell provided with specially

powerful Generator having large field magnets of beet qnality of

magnetic steel, laminated armatures with ample wire apace, and com-
bining the qualities of large quantity and high voltage; polarized bells

with centrally pivoted armatures (the patent on same having now ex-

pired) and high co-efBclent of self-lndaction in proportion to winding,
the whole adapted to meet the moBt exacting requirements of service.

Will rin^ bells on long lines of high resistance. Will ring a large

number of bells in series on short lines. Will ring on a line

various makes of bells with different windings. Will work with any make of switchboard.

Will drop a shutter on long lines, etc., etc.

Sole Licensees for sale of Milde Battery Transmitter in the United States. Patent granted

April 17th, 1894. For simplicity, small dimensions, eotlre malti-contact. and powerful transmie-

aion, it has no equal. No adjustment required. Will not pack or get out of order.

Standard Telephone Exchange Switchboards
Manufactnred and controlled liy us are the moat rapid and efficient apparatus of the kind now before

the public, ambraclng novel and original features possessed by no otheris; require where power gen-

erator Is uEed bat three movjs to answer a subscriber's call, rlag number wanted, and conoect the

lines. Eatimatas for compltte equipment of exchanges and toll line systems promptly fnrnlehed.

Correspondence Solicited. Address

THE STANDARD TELEPHONE & ELECTRIC CO.,
nADlSON, V/ISCONSIN.

P. L. SPOONEE, President. E. W. BATCHELDEB, Seorelary.

H. 0. DODGE, (Jen'l Sapt. H. A. TAYLOR, Treasurer.

We Manafactnre

S:i5eTELEPH0NES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL, MINN.

...F-OR...

TELEPHONES
-GO TO TME..

VIADDCT CO., umm.
Farr Telephone & Const. Supply Co.,

342 DEARBORN STREET, CHICAGO, ILL.

—We Kanafacture and Sell at IVIiolesale

Magneto Bells, Receivers, induction Coils.

-WRITE FOR PRICES.

Slioles Typewriter

11.

Is a recent production of the best invent-
ive skill in the country and is

NOT
behind any typewriter

IN
the line of such improvements as are
essential to the success of ....

ANY
writing machine. In fact, the Reming-
ton-Sholes ........

TYPEWRITER
leads all others in that

COMBINATION
of features which please the operator
and make it a pleasure instead of hard
work to run our machine.

Send for catalogue or call and examine.

REMINGTON-SHOLES TYPEWRITER CO..
147 MONROE STREET,

CHICAGO.

Watch Case
Receiver.

50

magnetized

strong

enough

to hold its

own weight.

(Patent Applied for)

Spool wound with silk-covered wire.
Resistance, 75 ohms.

.Vo»c better made.

CENTRAL ELECTRIC CO.,
194-196 Broadway, New York.

The Electric Railway of To=day,

BY H. B. PRINDLE.

60 PACES, PROFUSELY ILLUSTRATED.

PRICE

REDUCED TO 25 CENTS.

The author describes the ELECTRIC RAILWAY
SYSTEM in a popular manner, using such lan-
guage that the reader who is unfamiliar with
technical terms can readily understand the
construction of the apparatus and the func-
tions of various appliances used in the electri-

cal propulsion of street cars.

it contains a vast amount of useful and
valuable information for every motorman and
those interested generally in Electric Railway
work and improvement.

PRICE 25 CENTS.

POSTAGE F=REE.

Electrician Publishing Co.,
Suite 510 Marquette Building, CHICAGO.
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STEAM HEATING.

WEBSTER VACUUM SYSTEM OF
STEAM HEATING.

STEAM HEATING.
Without back pressure upon the engines guaranteed.

Exclusive improvements and greatest scope of advantages Icnown for the purpose. Effects tfie removal of air and
water from all radiation, through one pipe at the base of each radiator or series of radiators

COIVII3F9ISIIMO TIHI

WARREN WEBSTER & CO,, Camden, N. J.

S-VSTEIVI.
NEW YORK, 39 Cortlandt Street.

CHICAOO, 1504 Monadnocic Building.

Telephone Men!

Read Webb's "Telephone Hand-
Book." Price, $1.00. . . .

Electrician Publishing Company,

Suite 510 Marquette Bldg., Chicago.

DlCffAW-

624 pages, $3.00. 150 pages, $1.00.

5L0ANt

150 pages, $1.00.

ELECTIlieiAN

158 pages, $1.00. 135 pages, $1.00.

An Excellent Series of Electrical Books.
BV T. O'CONNOR SL-OHNS.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

Suite 510 Marquette Building, Chicago.ELECTRICIAN PUBLISHING COMPANY,

BROOKTOIM
Leather Nail Heads ^^"^^-^^"^

by mall.

FOR CLEATS, INSULATORS, ETC.

We do not eend Nails. Write ub for Samplea and Prices.

Brockton Electric Mfg. Co., - Brockton, Mass.ALL
Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

THE e.E. WIRES AND CABLES
. . For Aerial, Underground or Submarine Use.

HIGHEST CONDUCTIVITY. HIGHEST INSULATION.

Since 1892, wlien we began tlie manufacture of our
present grade of rubber covered wires and cables, we have
not had a single complaint as to quality. The statement
invariably made is that our product is of the very highest==too

good for sale in competition with cheaper grades of SO=CALLED
RUBBER WIRES. There is no rubber covered wire of a higher

class from every point of view than that manufactured at
our Schenectady works, and as we have maintained our

standard of excellence for the past five years, so we shall
continue to maintain it.

%<?>
General

Electric
Company.

SALES OFFICES IN ALI.
I/AKGE CITIES OF THE

UNITED STATES.

MAIN OFFICE, SCHENECTADY, N. Y.
For 4'aiiudu luldrcMH <'niia4llaii ^pionerul Klerti-i*- Vn., Toronto.
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Directory of Principal Electrical and Mechanical Engineers.

B. J.
Arnold, Mem. a. i e. e.

Consultine Electrical Engineer.

BPEOIALTT;
Bleotrlo BAilways and Power StationB.

1S41 Harqnette Bids-. Chlcaso.

FordeBain, E,^<^„d
Mechanical Engineer.OoDsnltiiigt

BaperrlBlD?,
OonstTQotiiig,
Testing.

Plans, Speolfloatlons and
Oen«ral Bnglneering.

Expert Id Patent Oaoses.

Suite 1657, 1658 and 1659
Monadnock Building, CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Reports, Estimates, Plans,
Speclficatfons, Superintendence, Tests, Pur-
cnaslng. Designs of Central Stations a Spe-
cialty. Turner Building, i^t. lionis.

Virginius J. Mayo,
Electrical and Mechanical Engineering,

Consulting, Designing, Supervising,
Contractor and Manufacturer of Ma-
chinery for special purposes.

TEL. MAIN 436.

100 A\ Clinton St^ CHICAGO.

W. H. Schott, E. K,
Consultinjj and Contracting Eng'r.

Conenlting, Specifications, Testing, Specialtiee.

Electric Street Kailwaya, Electric Liglitlng

and Steam Plants installed Complete. Pres-
ent properties looked over and improved.

Koom 1625 Slonadnock.CHICAGO.
Telephone Harrison 2S4-

Did You Ever
See a copy of our

latest catalogue
of Electrical

Books? 100 pages,
mailed free.

ELECTRICIAN PUBLISHING CJ,

Suits 510 Mirquif'.e Eldg , CMICAGO.

OFFICE

SPECIALTY MFG. CO.,

Rochester, N. Y.

MANUFACTURERS OF

Shannon Letter and Bill Files

and Letter File Cabinets

RAPID ROLLER COPIER,
UNIVERSAL CARD FILES,

Scblicht's Standard Ledger Indexes,

And a complete line of

METAL VAULT FURNITURE.

Send for printed matter.

...CHICAGO BRANCH...

9, II and 13 Monroe St.

Summer Homes.
In the Lake regions of Wisconsin,

Northern Michigan, Minnesota. Iowa
and Dakota, there are hundreds of

charming localities pre-eminently fitted

for summer homes. Nearly all are
located on or near lakes which have not
been fished out. These resorts are easily

reached by railway and range in variety
from the "full dress for dinner" to the
fiannel-shirt costume for every meal.
Among the list are names familiar to

many of our readers as the perfection of

Northern summer resorts. Nearly all

of the "Wisconsin points of interest are
within a short distance from Chicago or
Milwaukee, and none of them are so far

away from the "busy marts of civiliza-

tion" that they cannot be reached in a
;ew hours of travel, by frequent trains,

over the finest road in the northwest

—

the Chicago, Milwaukee »& St. Paul Rail-
way. A description of the principal
resorts, with list of summer hotels and
boarding houses, and rates for board,
will be sent free on application to F. A.
Miller, Assistant General Pass. Agent,
Chicago, 111.

:d. J.O
General Electrical Engineering of Every Description.

Valuation of Electric and Steam Plants. Plans and Specifications furnished.
for all kinds of electrical installations; consultation, superintending, etc.

ans and all data for the complete construction of dynamo electric machinery of anycapac
or voltage. miAGABA FA1.I.S, Ji. T.

ivjc>^-T- OE:!5i(=ii<MBce: Bj

HlSH GRADE PACKIHGS
FOR STEAM, WATER,SAS. AMMONIA, ETC.

ECONOWICAL,

REUABLE.OURABLE & GUARANTEED.

|HE BARLDGH RACKING CO.

Plan Your Summer Outing Now.
Qo to Picturesque flackinac via

THE COAST LINE

It only costs $13.50 from Detroit, $15. .50

from Toledo, $18.00 from Cleveland for

the round trip, including meals and
berths. One thousand miles of lake

ride on new modern steel steamers for

the above rates. Send 2 cents for illus-

trated pamphlet. Address

A. A. Schantx, <>. P. A.,

Detroit, Mich.

D. & C. Summer Service

to Mackinac

Their new steel passenger steamers are all in

commission, making four trips per week between

Toledo. Detroit. Mackinac, Soo, Petoskey, Du-

lutli. If you are contemplating a summer out-

ing, send 2c. stamp for illustrated pamphlet.

A""""
A. A. SCHANTZ, G. P. A.,

Detroit, Mich.

Low Excursion Rates to Buffalo, N. V.

Via the Baltimore & Ohio R. R.

On July 5 and C the Baltimore &
Ohio Railroad will sell excursion tickets

to Buffalo, N. Y., at rate of one fare for

the round trip, plus $3.00, for member-
ship fee, account National Educational

Association Meeting. Tickets will be

good for return until July 12, inclusive,

but are subject to an extension until

September 1, if deposited with Joint

Agent of Buffalo Terminal Lines at

Buffalo on or before July 10, 1896.

For further information call on or

address L, S. Allen, Ass't Gen'l Pass'r

Agent, Chicago, 111.

Half Rates to Washington, D. C.

Via the Baltimore & Ohio R. R.

On July 4, 5, 6 and 7 the Baltimore &
Ohio Railroad will sell excursion tickets

to Washington, D. C, at a rate of one

fare for the round trip, account of

Young People's Society of Christian

Endeavor Convention.

Tickets will be good for return until

July 15. but are subject to an extension

until July 31, provided th^y are depos-

ited with Joint Agent at Washington,

D. C, prior to 6 o'clock p. m., July 14.

For further information call on or

address L. S. Allen, Ass't Gen'l Pass'r

Agent, Chicago, 111.

New Dynamo Tenders' Hand-Book.
By T. B. BADT.

226 Pages, UO Illustrations. Flexible Cloth Binding.
5 1-2x3 inches. Price $1.00.

Size of Type Page

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Rook sold, and over 5,000 of the new.

Electrician Publishing Co.,
Suite 5IO Marquette Building, CHICAGO.

Mechanical

Engineers

who are interested in elec-

tricity should write for our

catalogue of

ELECTRICAL

BOOKS.

Electrician Publishing

Company,

Suite 510 Marquette Building,

CHICAGO

Ihe tUASI LIME to MACKINAC
- } I TAKE THE t C

TO CLEVELAND
MACKINAC.

2 New Steel Passenger Steamers
TheOreatest Perfection yet attained in Boat

Construction — Luxurious Equipment, Artisiic
Furnishing, Decoration and Eilicient Service,
insuring the highest degree of

COnFORT, SPEED AND SAFETY.
Four Trips per Week Between

Toledo, Detroit #Mackinac
PETOSKEY, "the SOO," MARQUETTE,

AND DULUTH.
LOW RATES to Pfcturesque Mackinac and

Return, including Heals and Berths. From
Cleveland, $i8; from Toledo, $15 ; from Detroit,
$i3.SO.

EVERY EVENINQ

Between Detroit and Cleveland
Connecting at Cleveland with Earliest Trains

for all points East, South and Southwest and at
Detroit for all points Korth and Northwest.

Suntfay Trips June, iuly, August and September Only.

EVERY DAY BETWEEN

Cleveland, Put=in=Bay ^ Toledo
Send for Illustrated Pamphlet, Address

A* A. SCHANTZ. 0° p. a.. DETROIT, MICH<

me Detroit aqd Clevelanil Steani Nav. Go.

IT'S ALL RIGHT.

Webb's Telephone Hand-Book. A book for the
expert as well as the novice- Price $1.00.

ELECTRICIAN PUBLISHINC CO.,
5IO IVI^rcgu^'t't:^ luildins, ^Ki i^^g^o.
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Progress the Order of the Age.
THE NEW AMERICAN LEADS.

Eecent improvements made In the New American Turbint. hevo 'acreafled the power aB per
their diameter, and produced greater eCBciency from whole to hali T iter Ihiin any other turbine,
as evidenced by the following, copied from certltied tests made at Holyoke, Mass., on the dates
named, and signed by A. F. Sickman, engineer in charge of experiments, and E. S. Waters
hydranlic engineer.

The originals of these certificates and tests of other sized wheels can be seen at oiir office.

Test of a4.5-in. Whfe —Ju y 0,'94. Tcstof a4a-in. Wheel-July 14, '04.

Head
Rev.

per
Min.

Cu. Ft.

S-e'c^

H, P.
Per
Cent.

Head
Rev,

per
min.

Cli. Ft

per
Sec.

H. P.
Per
Cent.

Whole Gate
%

;;

%

16.16
16.42
16-78

17.03
16.88

119.17
122, 0(

117.33
111.8S
118 67

U1.58
127.18
112,60
98,12
82 07

205,27
195.19
176,74
149.99
118,40

79.76
82.58
83.18
79,31
76.52

Whole Gate

'A

16.33
16. .56

16,59
17.13
17,48

128.00
134,80
129.33
125,25
121,00

114.18
120.8:1

104 85
92.7(>

70,80

199,66
181-14
162.89
14 -.40

98-85

80.50
83,0 1

82.77
'.9,21

70 60

For Information and Catalogue write

THE DAYTHN GLOBE IRON WORKS CO., Dayton. 0., U.S.A.

Racine Automatic

HIGH SPEED

ENGINES
From 1 to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection
ith economy is desired.

Over2.500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing our new
1 to 6 H. P. Auto-
matic Engine and
Boiler outfit.

Racine Hardware Co.,
RACINE, WIS.

BINDERS
FOR THE

Mem Electric!

$1.00 Each.

ELninFoLGo.,

CHICAGO.

AMERICAN-BALL

ENGINES.

Multipolar Dynamos and Motors.

AMERICAN ENGINE CO.,

Bound Brook, N. J.

The Electrician Publishing Co., Suite 510 Marquette

licago. Headquarters for all latest Electrical

Books. Write for Catalogue.

Bldg

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially designed and adapted to

ELECTRIC POWER AND LIGHTNING PLANTS.
Securing a hl^h grnaranteed percentagre and ^r«at Hteadlness or

motion, under variable loads. An uneqnaled concentration ol power,
and aa unprecedented higrh velocity. Its qaickly operating bal-
anced grates, affords prompt and fine regulation by goTemor. Satis-
faction (guaranteed wliere others fail. Write Tor catalogue, and Btat«
your wauta.

lAMES LEFFEL & CO.. Springfield, Ohio. U. S. A.

WATER POWER.
GOVERNED FOR ELECTRICAL WORK.

The limit of government of water-power is often determined by the design and con-
struction of plant. Consult us if possible before completing your plans.

With REPLOOLE'S COMPOUND REGULATORS we are prepared to undertake and
guarantee the government of water-power for all purposes, including Electric Railway,
Power and Lighting Plants. We make and sell all of Replogle's Electrical and Mechani-
cal Governors and other devices for the government of water-power. Expert advice
furnished on application. If results of your present system are not satisfactory, write
us. Address all inquiries to

THE REPLOCLE GOVERNOR WORKS,
HARK A. REPLOQLE, Chief Engineer. AKRON, OHIO.

THE Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
tJives more power as to diameter with a

Iiifflier pereeiitaae ofuscfiil effect than any other
« :iler-« lieei lici'etoiV»re made. All sizes, right and left
liiiiid. ;ir.> Imiir Irum piitlcnis perfected under systematic tests in
till- IlMi\nk.. r.-vciii- I'liimr.

I'arii'-- liaviiiLC juiwci' jilaiits wliii.-li an.' un-^afisrartory, and
tlHiM' 'n|itc||||i|atillLJ: tlic im!i|u\CTllrnt ol [mwrr^, will liuii" it to
tlii-ir iiitfirsr to .MdiiT \\ jtli iiir. as B am a\ illin<f t(» guar-
aiite*' results «l»ere othei-s have lailtMl. no 'mat-
ter Avhat make ofturhiiie has been in use. ^TATJG
ItKOlIRKMElVTS AMI> ^JGXO FOR CATA-
LOUITK.

S. MORGAN SMITH, York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

FUSE WIRE) ^«"ect
f

Carrylns

AND LINKS h
capacity.

FOR ALL SYSTEMS, i unv^v.™..

The Independent Electric Co.,

153 Lake St., Chicago.

F. A. ESTEP Preat. and Treae. F. S. MARTIN, Supt. of Works. JOHN R. McCINLEY, Vice-Prest.

R. D. NUXXALL. COIVIRAIMY,
.AL.I_E:GtHIEIMY, F»JK.

Are you getting Gears and Pinions with teeth of correct form.'' This bears an im-

portant relation to the

Life of a Gear and its Satisfactory Service.

BRANCH OFFICES:
MAYER & ENGLUND, 1211 Bel/, BuildiriK, I'liihulclpliia, V:i.. Middle States Sales Dept.
ClIAS. N. WOOD, 180 Wiimmer St., Bo.stiiii, Mass.; Xew ICii(,'l;i,iid Slates Sales Dept.
STANDARD KAILWAY SUPPLY CO., MonadnocU Blocl<, (Uiieago, 111., N. W. Slates Sales Dept.
A. S, PAirriilDOlO, H:i,iil< of Commerce BldK-. St. Louis, Mo., S. W. Bales Dept.
CIIAS. A. CAVACNA, 107 10. Fifth St., Cincinnati, C, Central Slates Sales Depl.
EDWARD P. SHARP, -I'l Niagara St., Bull'alo. N. Y., Northorn States Sales Dept.
BCHMINKIO & NEWMAN, New Orleans Sales Dnpt., No. 331 Magazine St., New Orleans, La.
JOSHUA UENDY MACHINE WORKS. Paoiflo Coast Sales Dept., No. 38 Fremont St., San Francisco, Cal.
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Wel>dve furnhM fiope/orl

jome oft/ielargestDrimI
infile country. _ j

H-PHmioN
UOMPANY,

24-26MdMSLtHICABO.

Gasoline Engines.
The Best and
Cheapest Poiiv-

er for driTinff

B^iiamos. Steady U.srht Guaranteed. Send
for Catalogue, £tc.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

CHICAGO CAS and GASOLINE ENGINE

J. J. NORMAN CO., nfrs.,

Used for 'jaaMDg£lectric iLigrht or furnlBblDg

power ior any purpose required. Specially

adaptod for eleotrlo ligbt in private enterprises.

The latest great invention of this progreseive age.

BrJlt In from 2 to 60 horse power. Stationary or

rx}rtable. la the simplest power on the market. A
dwarf in size; a Sameon in strength. Costs bat

little to run It. Has no equal for even speed and

durability. Send for catalogue.

60 and 63 5. ainton Street, CHICAGO.

THE OTTO
Qas,

Gasoline

and....

Natural Qas ENGINES

OVER 4.5,000 SOIiD

Electric Lighting.
SIZES 1 TO 260 H. P.

Electric Light Plants in Operation

from 2 to 250 H. P.

The Otto das Engine forts, Inc.,

PHIIiADEIiPHIA.

REG.TRflDE MARKS JHE PHOSPHOR BRONZESMELTINGCO-IIMITED,
2200 WASHINGTON AVE.,PH1LADELPHIA.

)
"ELEPHANT BRAND PHOSPHOR-BRONZE"
1NG0TS,CASTINGS,WIRE,R0DS,SHEETS,ETC.

'Wwasic^JS^^' — DELTA METAL
/"jN^ CASTINGS, STAMPINGS and FORGINGS

'^'
ORIGINAL AND Sole Makers IN THE U.S.

ROOT IMPROVED WATER TUBE BOILER.

SBLLINO AGENTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Oliio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff Street. NEW YORK.

J. C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

Thous
Upon
Thouj

iandi

ncii

of satisfied consumers all over the

world sing the praises of the

"Florida" Steam Boiler.

We have the names of a few thou-

sand of these in type. They consti-

tute the largest list of Steam and Hot Water users ever printed. Shall we send
you list covering your section of the country?

J^ S^oi/erCo,772encan c^jouerLiompanj/.

"We Heat the IVorld."

New York: 94 Centre Street. Chicago: 84 Lake Street.

\u Orleans,

Memphis.

& Factory,

67-69-71

CANAL STREET,

Chicago, III.

The Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manulacturers et th«

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BTTILX IIV XJNIX8 OF SO TO 1,000 H. P.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Classes of Iron Work.

SpecUleatlona, drawlBss and Frleea fomlslied
on application.

Send for Catalogue of Climax and Compound Boilers.

THE FLEMING

ALTERNATING

Special attention given to the bulldu^g of Electric Motor and Trail Cars.

Builders of BrlU No. 21 Truck with solid forged frame, and "Eureka" Majdmum Traction Pivotal Truck.

ARC

LAMP...

Simplest

Neatest and

Best

Working

Lamp on the

Market.

• • •

New
Catalogue
Just Out.

• • •

Agents Wanted in

Leading Western

Cities ::;:;::

Our Prices are

Right.

FLEMING -SPENCE EkECIRM Cfi.-

652 Hudson St., New York.

o *o#o*o*o*o *o*o*o*o*o *o»o* o

o
*

I Aluminum §

\ Nickel Alloy. \
* *
o Mannfactured by The National Oee o
* & Reduction Co., under Letters Patent *
2 dated Sept. i8, 1891, No. 459,494. O
* *
^ This aUoy ia especially aod now univer- 2 "

Q sally used for armor plates, gun metal, pro- *

^ jectiles, acid pans, propeller wheels, car ^^

O wheels, steel castings of any description and q
if. general foundry castings in either gray ^
O iron, malleable iron, braes, bronze and cop- q
:(: per castings. It is used very extensively in ^
O paddling furnates, open hearths, reverber- q
* atory furnaces and steel converters. Its ^
O fluidity and cleansing properties to metals, o
* aside from its strengthening qaalities, are *
O attested by indisputable aulhoiities. O

. Aluminum Nickel Alloy is reduced from 2* twenty cents to FOUR CENTS per pound *

^ in ton or 6oo<>Ib. barrel lots. Sold under 2
Q strict guaranty. *

o National Ore & Reduction Co.,
*

O ST. LOUIS, MO. o
* H:
O Branch Agencies and Supply Offices: q
* RioHABD Baied k Son, Ironmongers, *
O Hamilton, England, and Glasgow, Scotland. O
* "Wm. Clendinnenq h Sons, Montreal, *

2 Can. O
Q D. C. CABOLI.& Co., Pittsburg, Pa. *
* The JoDNSON Mfq. Co., San Francisco, Jl

O Cal.
*

o »o*o»o*o*o*o*o*o*o*o *o*o*

o

DON'T THINK
That you can keep posted as to

what is going on in the western

electrical field without reading the

Western Electrician. It is the

electrical newspaper, and if j'ou

are not a subscriber you will find it

to your advantage to become one

at once.

$3.00 per year

;

$1.50 for six months.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette BIdg., CHICAGO.
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TH

UNITED ELECTRIC

IMPROVEMENT CO.
OFFICE AND WORKS:

19th St. and Allegheny Ave., PHILADELPHIA, PA.

New Discounts
mm #

Series Incandes- ,^^pi

For all Systems ^^*=-%^-' ^^

Current, Candle-W ^-_=^^,

on Standard

cent Lamps

and for any

Power or Base.

TRIAL ORDER SOLICITED.

Alternating Current Generators, Transformers, Motors,
Arc Lamps and Switchboard Equipment

for Central Stations.

WRITE FOR DESCRIPTIVE CATALOGUE.

Multipolar and Bipolar Direct Current Dynamos and Ap-
purtenances for Isolated Plants.

Improved Long Distance Series Incandescent Apparatus
and Supplies.

CORRESPONDENCE SOLICITED, SATISFACTION GUARANTEED-

^w:^^^
(^_o/i^/^£/?aAi ^^^Jr'%f£^

MOONLIGHT SCHEDULE
FOR 1896,

iNiovA/ re:ady.
Send 1 cents for a copy. Liberal discount

if large quantities are ordered.

ELECTRICIAN PUBLISHING CO.
SUITE 510 MARQUETTE BUILDING, CHICAGO.
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KNOWLEDGE IS POWER.
If

Everyone engaged in the electrical business should keep posted on the developments in

the art by reading the latest books on the subject. We are headquarters in the

West for electrical books and can fill orders for any work published^ promptly on

receipt of price,. We call your special attention to the following standard books:

\-

\\

Allsop, F. C—Electrical Bell rooetructon; Treatise on the
Oonstraction of Et^ctrio Bells, Indicators, and similar
spparatas. 177 Illustrations $1.25

Aogell, J.—ElemeDta .of Magnetism and Electricity, with
Practical Inetructions for the Performance of Exp ri-

ments, nnd the aonscrnctlon of cheap apparatas. One
hnadredth thoasand. 160 illastrationB |1.0j

Atkinson, PhUlp.—The Elements of Electric lAghtin^.
Seventh ediiioa, fully revised, and new matter added. 104
iUustrations. 260 pages $1.50

Atkinson, Philip.—The Elements of Dynamic Electricity and
Magnetism. 406 pages and 117 illustratiunB. Second
edition.. $2.00

Ayrton. W, E.—Practical Elpctricity; a Laboratory and
Lecture Course lor First-year students of Electrical
Engineering, baeed on the Practical Definitions of the
Electrical Units. With numerous lllustratloQS* Sixth
edition $2.50

Badt, Lieut. P. B.—New Dynamo Tenders' Hand Book. This
ie, as the namo IndioateH, a New Book, much more com-
plete than the old one, with all the iuformatlon, instruc-
cions and rales which are required by practical men,
OS Dynamo Tenders, Linemen, Stationary Enifinoere, i-nd

owners and operators of all binds of Klectrlc Plants. \t is

the only book of the hind published in the Englieh
language. 226 pages, 140 illastratlons, flexible cloth
binding, size u£ type page 6^x3 Inches ,.... $1.00

Badt, Lieut. P. B.—Inoaadesceot Wiring Hand-book. A
timely book containiog full Ulustratiuns for Incandescent
wiring and complete Information concerning methods of
runnlag wires, location of safety devices, splices, insula*
tion, testing for faults, wire gauges, general electrical

data, calculatini^aizt^s of wires, wiring fixtures, elevator >,

buildings, isolated and central station plants. The only
book of the kind published. Type page 5J6x3 inches,
flexible cloth binding, 66 pages, 35 onts and 6 tables, 3 of
which are 12x18 inches . . : $1.00

Badt, Lieut. P. B.—Bell Hangars' Band-ook. Just the book
for people engaged in selling, installing or handling elec-
tric batteriea, electric bells, elevators, house or hotel
annunciators, bargtar or fixe alarms, electric gan lighting
apparatus, electric heat apparatus. 106 pages, 97 illastra-

tlons, flexible cloth binding. Type page Sj^xa incheo.Sl.OO

Badt, Lieut. F. B.—Electric Transmission Hand-hook. Mrst
edition, three thousand copies. 97 pages, 22 illustrations,

27 original tables $1.00

Gives more Practical information on the subject than
any work published to date The book contains all neces-
sary Information for Power Producers, CapitalXBts, Agents,
Engineers and Motor Inspectors. Wlih this book anybody
may make estimates ou the co-t of Transmission Plants.

Bedell, Fred'k and Albert C.Crehore.—Alternating Our-
rents; An Analytical and Graphical Treatment for bta-
denta and Engineers, Second edition. 112 illustra-

tions $2.50

BUkesIey, T. H.—Papers on Alternating Cnrrents of Elec-
tricity for the use of Students and Engineers. Third
edition, enlarged. 12mo, cloth $1.60

Booney, Q. E.—Electro-Plater's Hand Book. A Mannal for
Amateurs and Yonng Students on Electro-Metallurgy. 60
illustrations. 208 pages. 12mo, cloth $1.25

Bottone, S. R.—Electrical Instrument Making for .djuatears.

A Practical Hand-book, with 48 illustrations. Fourth edi-
tion. Enlarged by a chapter on the Telephone $0.50

Bottone, 5. R.—The Dynamo, How Made and How Used. A
Book for Amateurs. Eighth edition, with additional mat-
ter and 39 illustrations $1.00

Bottone, S. R.—Electro-Motors. Hnw Made and How Used.
A H^dbook for Amateurs and Practical Men. Reduced to

$0.50

Bottone, S. R.—How to Manage the Dynamo. A Hand-book
for Ship Engineers, Electric Light Engineers and Electro-

Platers $0.60

Buddey. W. J.—Electric Lighting Plants, their cost and
operation. 275 pages, many illustrations and diagrams
Cloth $2.00

Paper 1.00

Cox. Frank P.—Continnons Onrrent Dynamos and Motors.
An Elementary Treatise for Students and Engineers.
Dlnetrated $2.00

Crocker, P. B., and Wheeler, 5. S.—The Practical- Manage-
ment of Dynamos and Motors. With a special chapter by
H. A. Foster. lUuBtrated. Second edition, revised and
enlarged $1.00

Crosby. O. T., and Dr. Louis Bell.—The Electric Railway in

Theory and Practice. A Complete Treatise on the Con-
etructlon and OperaHon of Electric Railways, Second edi-

tion, revised and enlarged. 183 llltlstratlons $2.5i

Desmond, Chas.—Electricity for Engineers Part I. Con-
stant Current A clear and comprehensive treatise on the
principles, construction and operation of Dynamos, Mo-
torn, Lflmps. Indicator and Measuring Instruments; also a
full explanattoa of the electrical terms used in the work
Part II. Alternate Current Apparatus. Oontainlog t q
explanation of the principles governing the generation of.

and a description of the instruments and machinery used
in connection with Alternate JLlectrio Currents. Il>us-

.trated. Revised edition $2.50

Dyer, A.—Induction Colls. How Made and How Used. Third
edition. Boards $0.50

Fleming:, J. A.—Shori Lectures to El<*ctrical Artisans. A
conrse of Experimental Lectures delivered to a Practical
Audience. Fourth edition. 74 illustrations $1.50

Flemins:, J. A.—The Alternate Current Transformer in
Theory and Practice. Vol. I. The Induction of Electric
Currents 500 paees, fully illustrated and with copious
index. Second edition $3.00
Synopsis of contents; Chapter 1. Introductory. 2. Elec-

tro-Mapnetic Induction . 3. The Theory of Simple Periodic
Currents, i. Mutaal and Self Induction. 6. Dynamical
Theory of Current Induction.

Vol. II. The Utilization of Induced Onrirents, Svo. cloth.
L..ntlon, 1892 $5.00

Gore, G.—The Art of Electro-Metallurgy, Including all Known
Processes of Electro Deposition. Fourth edition $2.00

Gordon.—School Electricity. Sources, Currents, Measure-
ment, Telegraphv, Telephony, Lightning, Electrolysis.
Induction, etc. 262 pages, with 140 illustrations $2.00

Qrler, Thos. G.—Wiring for Motor Circuits. A handy little

pamphlet contaiuiog tables for wiring and for motor serv-
ice, arranged in convenient form for ready reference.$1.00

Haskins, C. H.—The Galvanometer and its Uses. AMsnualfor
Electricians and Students. Fourth edition, revised . .$1.50

Haskins.— Transformers. Their Theory, Construction and
AppUcalion Simplified. 38 illustrations , $1.25

Hawkins, C. C. and F. Wallis.—The Dynamo, Its Theory,
Design and Manufacture. lUO illustrations $3.00

Heringf.—Practical Directions for Windiui; Magnets and
Dynamos. 12mo. cloth, reprint without additions. ....$1.25

Hopkins, Geo. M. — Experimental Scien''e. Elementary,
Practicat and Experimental Physics, 630 Illustrations $4.00

Hopkinson,—Original Papers on Dynamo Machinery and
Allied Subjects. Illustrated $1.00

Hopkinson. Dr. John.—Dynamic Blectriclly; Iti^ Modern U-e
and Measurement, chiefly in Its Application to Electric
Lighting and Telegraphy $0.50

Hospitaller, E.—Domestic Electricity for AmatenrSj^ Trans-
Iwted from the French. With additions by C. ,T. Wharton.
With illnstrations $2 50

Houston, Prof. E. J.—A Dicfionary of Electrical Wori^e,
Terms and Phrases. Thinl edition, re-writt«n and greatly
enlarged. Large Svo. 662 pages, and 570 lllus&ations
....'. $5.00

Kapp, Gisbert.—Electric Transmission of Energy and Its

Transformation, Subdivison and Distribution. A practi-
cal handbook. Ttiird ediiioa $3.00

Kapp, Gisbert.—Alternate CurrentMachlneryIllUBtrated.$0.50
[Vol. 96 VdU Nostrand's Scieace Serles.J

Kapp, Gisbert.— Alternating Carres ts of Electricity. Their
Generation, Measurement, Distribution and Application.
Authorized American ed. With an introduction by William
Stanley, Jr. Illnstrated $1.00

Kapp, Gisbert.—Dynamos, Alternators and Transiormers.
138 illUbtratioas $4.00

Kempe, H. R.—A Handbook of Electrical Testing. Fifth edi-
tion. 2C0 Illustrations. Svo. cloth. London, 1892 $725
In this edition thore is a considerable amount of new

matter; tha old matter has been thoroughly revised.

Kempe, H. R.—The Electrical Engineer's Pocket Book.
Modern Rules, tormulEe, Tables and Data. 32mo, leather

$1.75

Lockwoodi.T. D.—Electricity, Magnetism and Electric Teleg-
raphy. A Practical Guide and Handbook of General
Information for Electrical Stadents, Operators and In-
spectors. 376 pages, 152 Illustrations $2.60

Lockwood, T. D.—Electrical Measurement and the Galvanom-
eter; its Oonstruction and Use. Second edition .. . $1.50

Lockweod, T; D.— Practical Information for Telephonists.
12mo, cloth. N. T $1.00

Meadowcroft, W. H.—The A. B. G. of Electricity. 36
Illustrations $0.60

Martin, T. C—Inventions, Researches and Writings of N*kola
Tesla, With special reference to his work In polyphase
currents and high potential lighting. 500 pp. 3(10 Illustra-

tions, second edition $4.00

Martin, r. C. and Wetzler, J.—The Electric Motor and its
AppUsations. Third edition. With an Appendix on the
Development of the Electric Motor since 1888. By Dr. L.
BeU. 300 lUuetrations $3.00

riaver, and Davis, M.M.—The Q,aadruplex. With Chapters
on the Dynamo-Electric Machine in Relation to the Quad-
ruplex. The Practical Working of the Duplex Telegraph
Repeaters and the Wheatstone Automatic Telegraph. 63
illustrations . $1.6C

McClure, J. B.—Edison and his Inventions, with Full Ex-
planations of the Telephone, Phonograph, Tat-emeter,
Electric Light and all his Principal Discoveries, etc, .$1.00

Niaudet, Alfred.—Elementary Treatise on Electric Batteries.
Translated Irom ihe French by L. M. Fishback. lHus-
trated $2.5q

Noil, Augustus.-How to Wire Buildings. A manual of the
art of interior wiring. Illustrated $1.50

Pope, Franklin Leonard.—Modern Practice of ihe Electric
Telegraph. A technical Hand-book for Eiectriciaos,
Managers and Operators. 185 illustrations. I4th edition,
rewritten and enlarged $1.50

Prindle, H. B —A Popular Treatise on the Electric Railway
of tu-day. Fully illnstrated ., $0.25

Russell, Stuart A.—Electric Light Cables and Distribntion
of Electricity. 107 illustrations... $2.V5

Salomons, Sir David.—Electric Light Installations. Vol. 1.

The Maaegement ct Accumulators. A Practical Hand-
book. 7th edition, revised and enlarged, Wlih illus-
traiions. 12 mo, cl. London, 1893 $1.50

51oane, T. O'Conner,-Electricity Simplified. The Practice
and Theory of tlectricity, loplndiug a Popular t eview of
Ihe Theory of Electriciiy, with Analogies and Examples
of its Practical Application in every-day life. Illus-

trated $1.00

5loane, T. O'Connor.—The Standard Electrical Dictionary.
A PoDular Dictionary of Words and Terms used in the
practice of Electrical Engineering, 350 illustratioas.$3.00

Sloane, T. O'Connor.—Electric Toy Making for Amateurs,
incmding Batteries, Magnets, Motors, Miscellaneous Toys

$1.00

Sloane, T. O'Connor.—The Arithmetic of Electricity. A
Manual of Electrical Calculations by Arithmetical Methods,
including numerous rules, examples and tables in the field

of practical electrical engineering and experimenting.
Third edition, revised $1.00

Tesla, Nikola.—FTCperimeuts with Alternate Currents of High
Potential and High firequency. A lecture delivered before
the Institution of Electrical Engineers, London. With a
portrait and bl><graphlcal sketch of the Anthor Illus-
trated $100

Tesla, Nikola.—Lectures on the Electro>Magnet. lUustrnted,
$1.00

Tburston, Prof. R. H.—Stationary Steam Engines, especially
adapted to Electric Lighting; Purposes. Treating of the
development of Steam Engines, the Principles of Con-
struction and E:onomy, with description of Moderate and
High Spsbd Engines. With many foldiug plates $1.60

Thomson, Prof. Ellbu.—What la Electricity; Illustrated.$0.25
Thompson, 5ylvanus P.—Dyoamo-Electric Machinery. A

Series of Lectures, with an introducilon by Franklin L.
Poue. 16mo. Numerous illustrations, fancy boards (Van
Nostrand's Science Series, No. 66} $0.60

Thompson, Sylvanus P.—Polyphase Electric Currents and
Alternate-unrrent Motors, Mailed to any address In the
world on receipt of , $3.50

Thompson, 5ylvanu3 P.—Recent Progress in Dynamo-Elec-
tric Machiues, being a Supplement to Dynamo-Electric
Machinery. 16mo. (Van Nostrand's bclence Series,
No. 75) $G.60

Thompson, Sylvanus P.—Dynamo - Electric Machinery.
Fourth edition, revised and rewritten. Numerous Illus-

trations and 29 plates. 1,000 pages $6 00

Trevert.—How to Make Electric Batteries at Home. Illus
trated $0.26

Urquhart.-Electro-Plating. A Practical Baud-book on the
Deposition of Copper, Silver, Nickel, Gold, Aluminum,
Brass, Platinum, etc. Second edition; curefuUy revised,
with additions $2.00

Walker, F.—Practical Dynamo Buiidiog, fir Amateurs. How
to wind for any output. With numerous illustrations.

16mo, boards. (Van Nostrand's Sciauce Series, No. 98).$0,50

Webb, H. L.— .\ practical Guide to the Testing of Insulated
Wires and Cables. Illustrated $1.00

Webb, Herbert Laws.—Telephone Hand-book, Illustrated.
12mo, cloth. Chicago, 1R95 $1.00
The ouly complete work on the Telephone. All possible

iuformatlon for any one lateredted in Telephones and bow
to makt) and operate them.

ELECTRICIAN PUBLISHING CO.,
..Suite 510 Marquette Buildings Chicago..*.*

:xc xc 31:
3DC

zaz zTcr :sx
30C XC 3DC
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PLATi^INUM
For all Purpoaee.

Scrap and Native Platianm l^oi-cbeeed.

BAK£;R& CO.. 40S-414 Kew Jerse7
Sallroad Ave., Ne^rark, N~. J.

G LIMAX Oif Feeder
Prevents Formation and

Removes Scale in

Boiiers.

JAS. W. DAILEY,
319 Philada. Bourse.

PHILADELPHIA.

SEND FOR CIRCULAR.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite BIO Manuette BWg.. CHICAGO.

I ROLL-DROP i

FOREST CITY ELECTRIC WORKS, = = = CLEVELAND, OHIO.

Western OfTice: 1439 Monadnock BIk., CHICAGO.

HyiNE RAWHIDE

:iACE LEATHER.

;cp^ 3HULTZS PATENT

PUl-IEl' COVER.

BELT DRESSING
^— ANO

WDVL ."iNC JJ^^^^LT CEMENT.

c5eL.TING-s •** Ijonis, Mo., V ».A '"•" J ^
BBAiXOHEa: Ml Summer St., Boaton; 113 Liberty St., New York; 129 North 3d St., Phlladelphl*.

mm
llFUa-THREAD-AToME CUT-

J
IaLLPARTSSUBJECT' To- WEAR!

ARE -CASE HARDENED.- ALL 601DE3-;

op-HARbEMED -STEEL- -==*-
\

ADJUSTABLE- DIEi>- I

JEXACT-51Z£ IRorj- AND- ''ji^-OVER •

\
\s\Zh IRoNCl^T-WlTH-SAHE-DlE-. !

: seno /'o/^"£s°p/ii}£- V

cpSLY&iS^To.i5«r„
'-'

' o-lLLUSA-
10 £ la

N-CANAL ST.

VULCANIZED FIBRE GO.

DBST^BLISHEID 1873.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
FACTORY:

WILMINGTON, DEL.

In Sheets, Tubes, Rods. Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

The Standard Electrical Insulating Material of the World. OFFICE:
14 DEY ST., NEW YORK-

Th© F-
OfMCE
is V^Hie

1131 The rookery.
^1 <5o.

REWIRED WITH RAVEN WHITE CORE W RE

Chicago, April .30, 1890.

NEW YORK INSULATED WIRE CO.,
320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test

will no doubt be a most severe one.
Yours very truly

THE FERRIS WHEEL CO.
By L. V. Rice. Mer.

Used exclusively for all Incandescent Light-
ing at World's Columbian E.xposition.

Used in some of the largest buildings in the Unitesl
States.

GRIMSHAW WHITE CORE.

RAVEN WHITE CORE
m lUIDCTITIn M I I M r llf l D C used by some of the largest Central Stations
UUIlirullllUll LII1II WmL. and Fire and Police Departments in the U. S.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
MAIN OFFICE: TSRiTjfHFq. I CHICAGO: BOSTON: SAN FRANCISCO.

13-17 Cortlamlt St., New York. ^"*-^^^"''*- I 320 Dearborn St 131 Congress St. 102 Sacramento St.

Black Diamond File Works.
Est. 1863. inc. 18»5.

We make any

kind of File or

Rasp known to

»he File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Oar regular goods are. on sale in every leeding Bardirare
Store in the United States and Canada.

6. k H. BARNETT CDMPANY,
Philadelphia, Pa.

WIRE
LINKS

WIRE
LINKS.FUSE

SHAWMUT
FUSE WIRE COMPANY,

93 Federal St., IVIorris Metcalf, Representative,
BOSTON, MASS. lOO Washington St., CHICAGO, ILL.

Electric Lighting and
Power Apparatus.

THE

Thrcfi circuits riui froni an
RfHiKlit 4.000 volt lirusli dyna-
mo; the niaxlimun potential
between any two points on tlie

clrtiults, or liyiianio, not ex-
oeodhm i,r.oO volts. This will

be I'xhlhiictd iit tlie Hrusli ex-
bllillut; tlie Niitlonal Exhibi-
tion In New ^'ork. BRUSH

. iif Arc J)ynamo, Ifju lli;htji -.;,)H^) ranalo |/0v,'>
<-ni:l'«H III ull l.iruo cltlog.

Thii iiiissi-ii itloetflcCompanv,
JtMijvor. .Polo,

llagiiall iU 1IIIII-. v..l'n^i.:^ 1

ELECTRIC CO.,

oni<-<' nn<l IVoi-liM. «'.ii-. Ilclilcii ami niiiMon S<M., 4'I.I':VI<}I,.\1VI>. OHIO.
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$3 per Annum. EVERY SATURDAY. 1 cents per Copy,
Vol. XIX CHICAGO, JULY i8, 1896. No. 3

SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

*"H.''RfHi'"xs<JS.'r'
Simplex Blectrical Company,

n37 Moflidnock Block, CHICAGO. 75-81 Cornhill, BOSTON, MASS.

UAmTFAormizB Of

IlffSniiATBD EXiEGTRXG VirXRE,
Fr.xnCIBUE: COTfDS and CAJBUES.

••>« »•» Harth Tklsd Street. • - FHH^ASBIiFHIA, PA.

INSULATED WIRES AND CABLES
Aerial,

Underground and

Submarine,
For

YEI<EPHOXE,
TEI.EeBAPH,
IiIdHT and FOWEB.
Lead encasing in all its

Branches.

KJBBITK TAFBIi.

W. R. BRIXEY, Mfr.,
J. E. HAM, Cen'l Agt.
203 Broadway, New York
S. F. B. Morse,

Chicaso, III.

CALIFORNIA
ELECTRICALWORKS.

San Francisco, Cal.
NEW ORLEANS
ELECTRIC CO.,

New Orleans, La.
KENNEDYS
DUPEROW

Washineton, D. C.

WILLARD L. CANDEE. t Business Maniwars GEO. T. MANSON, W. H. H0DGIN8.
H nnRAVTnHEF.^^R.f""''°^*^'"™*8«rs, Gen'lSupt Secretary.H. BUKAXT CHEE^TB, (

'

THE OKONITE COMPANY. LIMITED,

253 Broadway, New York.
INSULATED

WIRESandCABLES,
For Aerial, Submarine and Underground Use.

, Candee Aerial Wires.

Manson Protecting Tape.

-TR^E MARK.

—

ORonlte Waterproof Tape.

BRANCHES: Chicago. Boston, Philadelphia. Pittsburgh, Minneapolis, Cincinnati, Kansas City,

Omaha, Louisville, St. Louis, San Francisco, London and So. America.

^ON'^:

LAMPS
Arc aMJraiesceit.

Adams-Bagnall Electric Co.,

CLEVELAND, O.
New York, 222 Havemeyer Building.

Ctiicago. 1654 Monadnock Block.

WESTON ENGINES
High Pressure Boilers.

Complete Power Plantf.
Estimates and Drawings Sabmltted^

WESTON ENGINE CO.,
PAINTED POST. M. V.

RBPEE8BNTAT3rVE8.
JDLIANSnHOLL ii 00., - 126 Liberty St., N. I. Oltj
THEKEYNOLDS-LABOR& CO. , 41 No. Tth St„ Phils.
"OBiNTON SUPPLY b MAOH'Y 00., - Soraaton, *•
~08. E.OAB£T & BB03. CO.. 26 LlEat St.,SalUmon, lU
"CHKT.Ti. LEWIS k STAVEB CO.. SesWe. Wash.

^ESTIIN ElectMcal In^fnmenii Co.,
—^^^ 114-120 William St., NEWARK, N. J., U. S. A.

We desire to call attentiOQ to a line of

cheap but excellent Switchboard Instro-

ments for Direct Current Circuits, which
we designate as

•'Round Pattern," Style F.

These Instruments arc particularly

suitable for Isolated Plants and Feeder

Cl'ouits in Railway and Power Plants.

Voltmeters In ranges from 3 to 750 volts.

Ammeters in ranges from lto2,5€0imp.

All Weston Instruments are unsurpassed

in eicellence of wort^manship. in accu-
,-of,v anrl .*rit,hntT>Vr,f-rtnprat.ii.T

The NORTHERN ELECTRICAL MFG. GO.,
MADISON, WIS.,

Masufactubebs op

MOTORS and DYNAMOS.
Om* machines irill operate SUS-

PEXBED from CEII.rjrG O^TBR-
HEAD or BOLTED BIKECT to
SIBE ^*^AIiI< as readily as when
occupying floor space in the ordi-
nary manner. All bearings iself

oiling. See onr new patented de-
vice for COXXECTI>'€} 310T0KS
BIRECT TO EIJfE SHAFT, SAV-

PUIiliEYS ASB EI.OOB SPACE.IJiG BEIiTS,

Aetna Railway Insulators,

Anderson Line Material,
Manufactured solely by ALBERTS J. N. ANDERSON,

289 io 293 A Street, Boston,
Correspondence Solicited.

WASHINGTON PATENT AGENCY,
908-914 G St., N. W.. Wasbinston, D. C.

largest Su the world. Advice free. Electrical
Exi>erts.

COLUMBIA
COLUMBIA INCANDESCENT UMP CO.,

mo-19U OUve street, ST. LOUIS.

"CAHALL"
vertical water tube boilei.

Best in the World.

The Aultisaa & Taylor MacUnery Ca.
SHHXI FOa CATALOQUB.

Cahall Sales Department,
Solo Afrents for tbe Toited States.
Baolt of Commerce Building, Pinsbiir;!].

Tbe Rookery, Cbicsgo.

N. 1. R.
NATIONAL INDIA
RUBBt^RCO.'S

Wires# Cables.
Factory and Offices:

BRISTOL, - R. I.
Frederick S. Mts-ott. Gen'l Mgr.

BRAXCHGS

:

Xew Xorfc Oflice. 4S7 Broadway. H. L. Burdlck, Mgr.
San Fi-ancisoo 577-579 Market St.

ClUcago, Metropolitaa Electric Co.. 1S6-18S Fifth Ave.

IRON ARMORED CONDUIT
(CUM MING'S PATENTS)

FOR INTERIOR CONSTRUCTION.
ARMORITE INTERIOR CONDUIT • COMPANY,

Office and Worlis: 478-480 Fort St. West, Detroit, Micli.

THE BALL tt WOOD COMPANY,
Builders of ImproTed Automatic Cut-OIT "EngineB,

stern b SllTerman, 7(r Arch St.,

Qeorge U. Kieii7oa, Ebdicott Arcade, at. Paul, Uiao.

Xi£PBE8eNTATIT£l»:
Philadelphia, Pa. C. E. Sargent, Port Dearborn Blciff., GWosffOiXSt

n-, ^ *' -1 Til
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hercules batteries.
Clede batteries

Peru Electric MrcCo.— Peru, Ind. -

PORCElAlN IHSUIATIOM Of all Kinds! FN
We Solicit the maKin$ of f

SpecAl Designs of Porcelain. J
'

ROUND POST piirr^i^ KNIFE SWITCHES.
IB ampere n. p. Porcelain M.46 I 25 ampere Slate 3 P 1.10 ^HflflH^b MSefl aVsilte*^ *?•??

I iroaZDe?e'D''p*& 2TO
25 ampere Slate S. P 60 60 ampere Slate D. P 1.00 '^^^^Bk^^^^^^^B 60 ampere 3 P. Slate l.,6 1 100 ampere i). r. Mate ioo

25 ampere Slate D. F 60

1

^^^^^^^^^^Sl^^^^^ ga ^k I w:^ /S * * ^2^3 1^ "t d
Flaely ilBlsbed on PolUbed Slate^Bases.^^ ampere porcelain back and front ^^^^^^^

MCTORY.TranTf^RD, P«. Station F, PHILADELPHIA:
*

•••••i^ MICANITE-»i*VHHHk'*1^MICAN ITE-8-^***-A^ iirM ICANITE-^i***^
fc FOR INSULATING ARMATURES. yj^y%>^ I
^ Yon cannot secure a more perfect insniation than "SIICANITi;" and "Empire" |wl|CANi|l" ^
•5 cloth and paper. Catalogue of samples is yours for the asking. " "l^jfiS^ft ^^ Z
^^ REeiSTenEO i

2 MICA INSULATOR CO., SOJB MSnUfSCtUrBrS. "^"Iswer street. """"iM^lIake street, ^""""aoamomne si. ^*°™''^^^{ Stoke IlSgtonfLondon. ^
*jf.^.^^aw-IVlICAN ITE^w ^-V-^f^^f^i^'MICAN ITE-^f-^Jf-¥^#^^ in^MiCAN ITE^ws Jf-¥-^MMr^

IVIEDOERY SNA/"ITOMIES ^the least"money.
single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension. Handsomely Finished.

Absolutely Reliable. Complete Stock Carried in Chicago.

MASON ELECTRIC EQUIPMENT CO., Selling jgents, Telephone Harrison 714, I 202 Fisher Bldg., CHICAGO.
MaDufactnred by THE FIBBRITE CO., Mechanlcville, N. Y. Hoefgen, Moxham & Co., 80 William St., N. Y. Joshua Hendy Machine Works, San Franoisco, Cai.~

THE CARD ELECTRIC COMPANY,
IVIansfielcl, OKio.

- — Generators for Power mm m j^ ^^ Mtiltipoiar Slow Speed
1
Transmission and Iso- II TC VV Stationary Motors.
. ,„^ , • u*- i f1 Lf II Reversible Motors and
lated Lighting.

I | 11 K 1 1 Controllers for Rolling

_^__^ I

Generators are all Mul- MbAAIM Mills, Bridges, Traveling
^"^^^^^ ^

tipolar and Slow Speed. wlHII^ Cranes and Elevators,

Agents Wanted in llnoccnpied Territory. Write for Estimates.

The Triumph Electric Co.,
CErKsinna-ti, Ohio.

Manufacturers of

Medium and Slow Speed Electrical Machinery,
Direct Connected Generators,

Direct Connected Elevator Motors,
Direct Grip Hoists,

i Motors for Special Work.
WRITE FOR CIRCULAR Ml.

Agents in aU large cities. o^o^i%%TJ^feTs?rLu
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Do

You
The ''Pioneer"

Enclosed Arc Lamp

Like

1 IIRL iVlHri to come daily, scattering dust on your stock

and putting his dirty ladder in your way ? You can avoid him

if you will throw out your old dust-making lamp, and , get

the "Pioneer" enclosed arc lamp which only needs trimming

every two or three weeks, as the carbon burns 100 to 150

hours without change. This saves you from $15 to $20 annually

per lamp in carbons and labor alone, besides the dust and

annoyance of daily trimming. Besides, it is shadowless, noiseless, clean, simple and safe.

THE ELECTRIC ARC LIGHT CO. '^

LOUIS B. MARKS, M, M. E.

Chief Electrician.

687 & 68q BROADWAY,

...New York...

ESTABLISHED 1881.

Colburn
Electric Mfg. Co.,

999 Main St., Fitchburg, Mass.
MAXUFACTURERS OF

INCANDESCENT LIGHTING,
ELECTRIC POWERand

ELECTRO

PLATING MACHINES,
The Latest Designs.
The Highest Efficiency.

Jewell Pulley Covering.
(PATENTED FEB. 26, 1895.)

Cheapest and Best Covering on the Market.

PREVENTS SLIPPING OF BELTS.
Fully Guaranteed. Send for our Catalogue.

MANUFACTURED BY

JEWELL BELTING CO., Hartford, Conn.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Abendroth & Root Mf. Co. xix

Adams A Westlake Co v

Adams-liagnall EL Co i

Akron Elec. Mfg. Co i

American Battery Co
American Boiler Co xix

American Carbon Co v

American Elec. Works xi

American Engine Co viii

Anderson, Mbert i.fe J, M... 1

Armorite Interior Con. Co. i

Arnold, B. J xvii

Arnold, Scbwinn A Co. .. xvii

Bain, Foree xvii

Baker & Co xxii

Ball & Wood Co. . The i

Ball-BaU Co., Ltd ii

Ball Engine Co xvi

Barnes, Wallace x

Bamett Co.,G. &H xxii

Becker, August x

Besly &. Co., Cbas. H xxii

Biddle. James G
Bliss Co.. E.W xvi

E. & O. R. R xvii

Bowers Bros
Brady, T. H xi

Brill Co., J. G xix
Brixey. W.R i

Brockton Elec. Mfg. Co... vi

Brown, D., Cedar Co xii

Brush Electric Co xxii

Bryan (t Humphrey xvii

Buckeye Electric Co ix

Butler Hard Rubber Co ... .

Callender Tel. Co xi

Card Electric Co ii

Central Electric Co xv
Central Mfg. Co xii

Channon Co., H xix

Chicago Belting Co xix

C, B. & Q. R. R
Chicago Edison Co iv

Chic. Genl. Fixture Co... x
Chicago Ins. Wire Co x
Chicago Teleph. Sup. Co . xv
Clon brock S. B. Co xix
C. ?.I. &St. P. R. K xvii

Colburn Electric Mfg. Co. ili

Collins & Co., H. E i

Columbia Inc. Lamp Co... 1

Commercial Elec. Sup.Co.

Conn. Tel. & Elec. Co xv
Cor. School of Technol'y..

Cross, P. J xvii

Cutter El. & Mfg. Co x

Dailey, Jas. W xxii

Dallett, Tbos. H. & Co iv

Dayton GlobelronWks.Co xviii

Det.& Clev. Steam Nav.Co . . xvii

Dickinson Elec. Supply Co. iv

DiehlMfg. Co ix

Directory, Principal Elec,
and Mech. Engineers... xvii

Dixon Crucible Co., Jos... xxii

Eastern Elec. Cable Co xi

Eddy Elec. Mfg. Co v

Electric Arc Light Co lil

Electric Appliance Co x

Electric Storage Batt. Co..

Electrician Pub. Co
vii, ix, xiv, XV, xvi, XX, xxi

Empire China Works vi

Eyanson & Armpriester. . xii

Farr TeL & Con.Sp. Co ... . xv
Faucett. I. L
Ferracute Mach. Co xix

Fiberite Co., The ii

Fleming-Spence Elec'lCo.

Forest City EL Works....
For Sale Advertisemts xii

Ft. Wayne El. Corp xi

Freeman & Sons Mfg. Co. . . xii

Fuel Economizer Co

Garlock Packing Co
Garton -Daniels Elec. Co.. xiii

General Electric Go vill

Gordon-BurnhamBt. Co... xiii

Guild & Lord

Hart, C.S xi

Hart & Hegeman Mfg. Co. i

Hine&Co., L. A
Holmes Fibre-Graphite Co,

Huebel & Manger
Hunter Fan & Motor Co ...

.

xii

Imperial Porcelain Works.xvii

Independent Elec. Co

Internat'l Cor. Schools... xvii

Jewell Belting Co... lii

Johns Mfg. Co., H. W iv

Kartavert Mfg. Co xxii

Keystone Tele. Co xv
Klipstein & Co., A. xi

Ladd A. W xii

Lasell & Co., Edward
Leclanche Bt. Co xiii

Leffel & Co. , James xviii

Le Roy, J. A xiii

Lewis & Co., A. L xii

Lombard Water Wh. G. Co.

Manhattan Gen'lCons. Co. x

Mason, J. W xvii

Mayo, V.J
McEwen, J. H. Mfg. Co...

Menominee El. & M. Co . .

.

Metropolitan Elec. Co
Moore, Alfred F
Morris, Tasker & Co.,

Morrison Southern El. Co.

Munsell A Co., Eugene ....

xvii

xix

ii

National India RubberCo. i

National Ore A Red. Co.. xix

New York Ins. Wire Co. . . xxii

Norman, J. J. Co xix

Northern Elec. Mfg. Co ... . i

NorthwestEngineer'gCo. . . xv

Nuttall Co. , R. D xvlli

OfBce Spec. M fg. Co xvii

Ohio Storage Battery Co. .

OkoniteCo., The 1

Orient Electric Co., The. .

Otto Gas Engine Wks

Partridge Carbon Co
Pearson, F. J. Mfg. Co
Peerless Rubber Mfg.Co. . . x

Perkins El. Switch Mfg. Co. viii

Perrlzo, Paul, Jr., Cedar &
Lumber Co xti

Peru Elec. Mfg. Co ii

Philadelphia Eng. Works., xvi

PhlUIps Ins'd. Wire Co.. xi

Phosphor-BronzeS.Co.Ld xix

Racine Hardware Co xvlil

Ran Mfg. Co xi

Reisinger, Hugo
Remington-SholesT.Co . . xv
Replogle Governor Wks.. xviii

Richards & Meacham
Rose Polytechnic Institute

Samson Cordage "Wks x
Sawyer-Man Electric Co. ...xlv

Scboonmaker. A. O xii

Shawmut Fuse Wire Co . . . xxii

Shultz Belting Co xxii

Siemens & Halske E. Co..

Simplex Electrical Co.,The, i

Sioux City Brass Works...

Smith, S. Morgan xviii

Standard Inc. Lamp Co.

Standard Paint Co x

Standard Tel. & Elec. Co.. xv
StandardUnderg.CableCo.
Stanley Electric Mfg. Co..

Stilwell-Bierce & Smith-

Vaile Co xii, xiii

Storey Motor & Tool Co . .

Toomey, Frank xii

Triumph Electric Co ii

United El. Imp. Co
Utlca EL Mfg. &Sup. Co.. iv

Van Duzen Gas Eng. Co.. xix
VanNuis, C. S x
Viaduct Mfg. Co xv
Vulcanized Fibre Co xxii

Want Advertisements ... xii

Washington Pat. Agency . i

Webster, Warren & Co
Wertheim. Ed
Western Electric Co v
Western Tel. Cons. Co. . . vii

WestlnghouseEL&Mf.Co.. xlv
Weston Electrical Ins. Co. i

Weston Engine Co i

Whitcomb, Geo. D. Co .... xii

Whitney Elec. Inst. Co x
Willard El. & Battery Co. xvii

Wirt.Chas xl

Worcester Poly. Inst xiii
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HARDTMUTH CARBONS.
O^r^d and Solid f^or Dir^c-t LisKi-tins.

...LARBE IMPORTATION JOST ARRIVEO...

General ••••••

Western Agents :•«• •»••«• Chicago Edison Company,
!dis^n

..DEALERS IN ELECTRIC LICHTINC SUPPLIES.,
luildins, 139 Adams S-tree-t, OMI , I

DISC ARC CUT-OUT.
Always

Reliable.

Water-Tighi Iron

Case.

Perfect Insulation.

Order one. You
will use more.

General Repairing,

Single and Double

Pole Iron -Box

Fuse Boxes.

Arc Knife Switches.

Lightning Arresters.

\A/Ri-r£ i-is. GET ovjFR ^i^c:ouN-rs.

Utica Electrical Mfg. and Supply Co., "J.'^f'

Electric Motors and Generators,
MANUFACTURED BY

THOS. H. DALLETT ^ CO.,
York St. and Sedgley Ave.,

PHILADELPHIA, PA.

—-^.••*.-

Portable Electric Drills,

Starting Boxes and
Controllers,

Automatic Switches

Flexible Insulated Couplings.

ELECTRIC
LAMP
SIGNS

NEW ERA IN ELECTRIC ADVERTISING.
Each lamp is a single letter, which greatly simplifies the construction

of a sign, and permits an unlimited advertising display. This sign
is low-priced, economical of operation, easily read, very conspicuous,
and may be changed in a moment from one form of words to another.
We manufacture High Grade Incandescent Lamps. Lamps of any

voltage furnished.

A.^W your IME for

DICKINSON ELECTRIC SUPPLY CO.,
High Grade Incandescent Lamps,

American Tract Society Building, NO. 150 NASSAU STREET, NEW YORK.

Tl!e"lf.J,"i(cfflcCarHHto.
(PATENTED.)

f -^ iVcTi

J

Simplicity—Effectiveness— Durability—Economy
Wo coils to sUort-eirouit or breali. no oxidation, perfect air
circulation, easily controlled and regulated by patented knife
s^vitch. Adjustable to three different degrees of boat. Prices,
etc.. on application. .......

H. W. JOHNS MANUFACTURING CO., 87 maiden lane, NEW YORK.
!Mew York. Philadelphia.

S,

m ALTERNATING CEILING FAN WORKS
Uses less current

an >A/orl<!

We Guarantee It. No Commutator. No Brushes,
than any Fan on the Market.

Our Direct Ourren-t F

OUR GUARANTEE IS GOOD. Only Fan having Blade Adjuster. Air can

be thrown UP or DOWN. All Bearings SELF-OILING.
Ask for New Catalogue and Discounts, and you will send us an order

FANS FINISHED IN BRONZE, NICKEL AND POLISHED BRASS. We manufacture a full line of BELT

FANS AND WATER MOTORS, Agents wanted in Leading Cities.

Hunter Fan 1^ Motor Co.,
(.Successors to Tiirrk Wairr Meter Co.,)

FUL-TOIM, IM. Y.
> P B. LATHAn & CO.. Agents, 136 Liberty Street, NEW YORK....
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We build all necessary apparatus for tlie transmission of Electrical
Power tlirongh factory or otiier buildings.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORE, H. B. Coho & Co., Mail and Express Building.
PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angler & Co., 04 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bid?., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

^sr^-r-fwMtj^r

HART FLUSH SWITCH.
Solid Face Plate,

Beveled Edges.

All Sizes of Hart Switches.

GANG PLATES FOR ANY NUMBER.

Self-Adjusting- Handle.

NO BREAKAGE.

Alwaj^s

the Right Pressure

on Face Plate.

HART & HEGEMAN MFG. CO,,

ARC LAMPS
OF" A.1-L- KINDS.

PLAIN, ORIMAIVIENTAL,

For Direct and Alternating Current.

Write for Catalogue.

Tlie Adams & Westlake Co.,

1 lOOntario St., CHICAGO.

OUR "1896" FAN MOTOR.
You Have Not Heard of It?

Nor do You Know the Price!

Our Circular Tells It All—Send for It.

DIRECT CURRENT, MO VOLTS, IN

POLISHED BRASS AND ANTIQUE
COPPER FINISH.

Alternating Fan Motors for 7,200 and
16,000 alternations—52 and 104 Volts, in
Nickel Plate and Antique Copper Finish.

Western Electric Go.
CHICAGO. NEW YORK.
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In Preparing This New Catalogue
We have been mindful of the needs of all our customers, and our sole aim has

been to publish that which would prove helpful and serviceable to all who

purchase electrical material of any kind. • Our friends kindly say that we have

not only achieved this purpose, but describe it as the "largest, handsomest

and most complete electrical supply catalogue ever issued," "an encyclopedia of

all other catalogues," "a reference book of everything electrical."

Send a small order and receive a copy.

METROPOLITAN ELECTRIC CO.,
186-188 Fifth Avenue, Chicag:o.

IM

Leather Nail Heads p^"''^^^"*
by mail..

FOR CLEATS, INSULATORS, ETC.

We do not send Nails. Write us for Samples and PriceB.

Brockton Electric Mfg. Co., - Brockton, Mass.

«UFACTORy.

Stajjqh G

mlV^MM^8
1 m

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accnnmlators.
American Battery Co.
Electric Storage Battery Co.
Ohio Storage Battery Co.

Ajuinnciators.
Chicago Gen'l Fixture Co.
Electric Appliance Co.
Mason, J. W.
Menominee El. &. Mech. Co.

Arc Ijamps.
Adams-Bagnall Elec. Co.
Chicago Gen'l Fixture Co.
Electric Arc Light Co.
Fleming-Spence Elec. Co.

Ft. Wayn Elec. Corporation.
Manhattan Gen'l Cons. Co.

Perkins Eleo. Switch Mfg. Co.

Van Nuis, C S.

Westinghouse El. & Mfg. Co.

Arc liigKt Cord.
Samson Cordage Wks.

Assayers.
Nat'L Ore & Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.

Chicago Edison Co.
Chicago Gen'l Fixture Co.

Commercial Elec. Sup. Co.

Electric Appliance Co.

Electric Storage Battery Co.
Gordon-Burnham Bat. Co.

Leclanche Battery Co., The.
Mason, J. W-
Menominee El. & Mech. Co.

Northwest Engineering Co.

Ohio Storage Battery Co.

Pearson, P. J- Mfg. Co.
Western Electric Co.

Bells.
Electric Appliance Co.

Huebel &. Manger.
Menominee El. & Mech. Co.

Western Electric Co.

Belting.
Channon Co., H.
Chicago Belting Co.
Jewell Belting Co.
Shultz Belting Co.

Bicycles.
Adams & Westlake Co.
Arnold, Sohwinn & Co.

Boilers.
Abendroth & Root Mfg. Co.
American Boiler Co.
Clonbrock Steam Boiler Co.
CoUins&Co., H. E.
Freeman A. Sons Mfg. Co,
Racine Hardware Co.
Weston Engine Co.

Books, Kleetrical.
Electrician Publishing Co.

Bronze.
BeBly&Co..Chas. H.
Phosphor BroDzeSm. Co. .Ltd.

Brashes.
Holmes FlbiL-e-Graphlte Co.
Manon, J. W.
Partridge Carbon Co.
Wirt. Chaa.

BarelS'i* Alarms.
Electric Appliance Co.
Huebel & Manger.
Menominee EI. & Mech. Co,
Western Electric Co.

Cables (See Insulated Wires.)
Cables, Klectrie (See Insu-
lated Wires), Copper,
Hlieet and Bar.
American Elec. Works,
Brixey, W. R.
Eastern Electric Cable Co.
Moore. Alfred F.

New York Ina. Wire Co.
Simplex Electrical Co.
Standard Underjiround C. Co.
Western Electric Co.

CarbdnH,Points& Plates.
American Carbon Co.
Chlcaffo Edison Co.
Chicago General Fixture Co.
General Electric Co.
Manon, J. W.

Partridge Carbon Co.
Reisinger, Hugo.
Standard Paint Co.
Wertheim, Ed.
Western Electric Co.

Compound.
Standard Paint Co.

Construction & Repairs.
Ft. Wayne Elec. Corporation.
Richards & Meacham.

Contractors aud£lectric
liiglit Plants.
Akron Elec. Mfg. Co.
Arnold, B. J.

Bain. Poree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
United Elec ImprovementCo.
Westinghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly&Co.,ChasH.
Bowers Bros.

Copper ^Vires.
American Electrical Works.
Besly &Co.,Chas H.
Brisey, W. R.
Chicago Edison Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
FiberiteCo., The.
General Electric Co.
Independent Electric Co.
Mason, J. W.
Menominee El. & Mech. Co.
National India Rubber Co.
OkonlteCo.,The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordage.
Samson Cordage Wks.

Crookes' Tubes.
LeRoy, J. A.
Perkins Elec. Switch Mfg.Co.

Cross-Arms, Pins and
Brackets.
Anderson, Albert & J. M.
Brady, T. H.
Central Mfg. Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
FiberiteCo., The.
Mason, J. W.
Nuttall Co. R. D.

Cnt-Onts and Switches.
Anderson, Albert & J. M.
Ball-Ball Co.. Ltd.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Eyanson & Armprlester.
Parr Tel. Hi Const. Supply Co.
FiberiteCo., The.
Forest City Elec. Wks.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Hart & Hegeman Mfg. Co.
Imperial Porcelain Works.
Mason, J. W.
Menominee El. & Mech. Co.
Morrison Southern El. Co.
Nuttall Co., R. D.
Perkins Elec. Switch Mfg. Co.
Shawmut Fuse Wire Co.
Utlca El. MfK- &Sup Co.
WeatinghouHe El. & Mfg. Co.

I>ynamos.
Akron Elec. Mfg. Co.
American Engine Co.
BruHh Electric Co.
Card Electric Co,
Colburn Kl. Mfg. Co.

Dallett & Co., Thos. H.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hine&Co., L. A.
Mayo. V. J
McEwen, J. H. Mfg. Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
Toomey, Prank.
Triumph Elec. Co.
Westinghouse El. & Mfg. Co.
Whitcomb, Geo. D. Co.
Willard Storage Battery Co.

JEconomizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
Johns, H. W., Mfg. Co.

Electric Railways.
Bruph Electric Co.
Card Electric Co.
General Electric Co.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and Mechani-
cal Engineers.
Arnold, B. J.

Bain, Force.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.

Electrical Instruments.
Anderson, Albert & J. M
Biddle. James G.
Chicago Edison Co.
Commercial Elec. Sup. Co.
Cutter El. &Mfg. Co.
Electric Appliance Co.
Nuttall Co., R. D.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
Brockton Elec. Mfg. Co.
Central Electric Co.
Commercial Elec. Sup, Co.
Imperial Porcelain Works.
Menominee El. & Mech. Co.
Pearson, P. J, Mfg. Co.
Rau Mfg. Co.

Electro-Plating Mach'y.
Besly & Co.. Chas. H.
Colburn El. l\Ifg. Co.
General Electric Co.

Engines. Gas.
Norman Co., J. J.
Otto Gas Engine Wks.
Van Duzen Gaso. Eng. Co.

Engines, j^team
American Engine Co.
Ball A Wood Co., The.
Ball Engine Co.
McEwcn. J. H. Mfg. Co.
Philadelphia Eng. Works.
Racine Hardware Co.
Toomey, Prank.
Weston Engine Co.

Exhaust Pipe Heads.
Paucett, I. L.

Fan Outfits.
DIehl Mfg. Co.
Hunter Fan & Motor Co.
Westinghouse El. A Mfg. Co.

Feed Water Heaters.
Goubert Mfg. Co.

Fibre.
Holmes Fibre-Graphite Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.. G. AH.

Fire Alarms.
Western Electric Co.

Fuse Wire.
Brixey, W. R
Klectric Appliance Co.
FiberiteCo., The.
General KlectrlcCo.
Indopondent lOloctric Co.
Shawmut Pubo Wire Co.

Gaskets.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Gears.
Besly A Co.. Chas. H.
Nuttall Co.. R. D.

General Elec. Supplies.
Anderson. Albert & J. M.
Ball-Ball Co.. Ltd.
Besly A Co.. Chas. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial Elec. Sup. Go.
Cutter El. A Mfg. Co.
Dickinson Elec. Supply Co.
Electric Appliance Co.
Fiarr Tel. A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co-
Huebel A Manger.
Johns, H. W., Mfg. Co.
Mason, J. W.
Menominee El. A Mech. Co.
Metropolitan Electric Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Pearson. P. J. Mfg. Co.
Peru Elec. Mfg. Co.
Shawmut Fuse Wire Co.
Sioux City Brass Works.
Standard Tel. A Elec. Co.
Utiea El Mfg. & Sup. Co.
Westinghouse El. A Mfg. Co.

Globes and Electrical
Glass^vare.
Chicago Gen'l Fixture Co.

GoT'nors. Water W^heel.
LombardWater Wheel Gv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.
FiberiteCo., The.

Insulators and Insulat-
ing Slaterials.
Anderson, Albert A J. M.
Brixey, W. R
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Empire China Works.
Eyanson A Armprlester.
Farr Tel. A Const. Supply Co.
FiberiteCo.. The.
Hart A Hegeman Mfg. Co.
Hine&Co.. L. A.
Johns Mfg. Co.,H. W.
Kartavert Mfg. Go.
Mason, J. W.
Menominee El. A Mech. Co.
National India Rubber Co.
New York Insulated Wire Co.
Nuttall Co., R. D.
Qlronite Co., The.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.
Utlca El. Mfg. & Sup, Co.

Insulated "Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey, W. R.
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
Independent Electric Co,
Lasoll &Co., Edward.
Mason, J. W.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co,
New York Insulated Wire Co.
OkonitoCo..Tho.

Phillips Insulated Wire Co.
Simples Electrical Co,
Standard Underground C. Co.

I^amps, Incandescent.
Adams-Bagnall Elec. Co.
Buckeye Electric Co.
Chicago Edison Co.
Columbia Inc. Lamp Co.
Dickinson Elec. Supply Co.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co.,
Orient Electric Co.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Standard Incan. Lamp Co.
United Elec. Imp. Co.
Westinghouse El. A Mfg. Co.

liightning Arresters.
Electric Appliance Co.
Garton-Daniels Electric Co.
General Electric Co.
Utica El. Mfg. A Sup. Co.
Van Nuis, C. S.

Westinghouse El. A Mfg. Co.

Slagnet W^ire.
(See Insulated Wires.)

meclianical machinery,
Besly A Co., Chas. H.
Bliss Co., E. W.
Ferracute Machine Co.

Mica.
Bowers Bros.
Johns Mfg. Co., H. W.
Munsell A Co., Eugene.
Schoonmaker, A. O.

Mining Apparatus, Elec.
General Electric Co.
Independent Electric Co.
Westinghouse El. A Mfg. Co,

Motors.
Akron Elec. Mfg. Co.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Colburn El. Mfg. Co.
Dallett A Co., Thos. H.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Mayo, V. J.

Menominee El. A Mech. Co.
Northern Electl. Mfg. Co.
Sioux Citv Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Westinghouse El. A Mfg. Co.
Whitcomb. Geo. D. Co.
Willard Storage Battery Co.

!Vanic Plates.
Becker, August.

Oil Feeders.
Dalley. Jas. W.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns. H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
Johns. H. W., Mfg. Co.
Standard Paint Co.

Patent Agencies.
Washington Patent Agency.

Phosphor Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWltt, Cedar Co.
Central Mfg. Co.
Hart, C. S.
Lewis A Co., A. L.
Morris, Tasker A Co.
Nuttall Co., R. D.
Perrlzo, Paul, Jr. Co.

Porcelain.
Commercial Elec. Sup. Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.

PuhllHherN. Electrical.
Electrician Publishing Co.

Push Buttons.
Electric Appliance Co,
Northwest Engineering Co.

Rheostats.
General Electric Co.
Westinghouse El. A Mfg. Co.

Sal Ammoniac.
Klipstein A Co., A.

i^peaking Tubes.
Electric Appliance Co.

Speed Indicators.
Besly A Co., Chas. H.
Biddle. James G.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Springs.
Barnes. Wallace.

Steam Heating.
Goubert Mfg. Co.
Webster A Co., Warren.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
Ohio Storage Battery Co.
Willard Storage Battery Co.

Street Cars.
Brill, J. G. Co
Ladd, A. W,

Tapes, Insulating.
American Electrical Works.
Brixey, W. R.
Chicago Ins. Wire Co
Electric Appliance Co.
Moore, Alfred F.
New York Insulated Wire Co.
OkoniteCo.. The.
Simplex Electrical Co.
Standard Paint Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones and Tele-
phone Material.
Callender Tel. Co
Central Electric Co.
Chicago Telephone Sup. Co.
Commercial Elec, Sup. Co.
Conn. Tel. & El. Co.
Parr Tel. & Const. Supply Co.
Keystone Telephone Co,
Mason. J. W.
Northwest Engineering Co.
Richard.'! A Meacham.
Standard Tel. A Elec. Co.
Viaduct Mfg. Co,
"Western Elec, Co.
Western Telephone Cons. Co.

Transformers.
Chicago Gen'l Fixture Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks. Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbine W'heels.
Dayton Globe Iron Works Co,
Leflel & Co., Jas.
Replogle Governor Wks.
Smith. S. Morgan.
Stilwell-Bierce & Smith
Vaile Co.

Universities.
Cor. School of Technology.
Int. Corr. Schools.
Rose Polytechnic Institute.

IVater M'^heels.
Dayton Globe Iron Works Co
Leltel A Co , Jas.
Replogle Governor Wks.
Smith. S, Morgan.

^Vire, Bare.
Anderson. Albert A J. M.
Besly & Co., <ihas H.
Bl-Metallic El. Trans. Co.
Brixey. W. R.
Electric Appliance Co.
Independent Electric Co.
National India Rubber Co.
Nuttall Co., R D,
Okonlte Co., The.
Phillips Insulated Wire Co.
Standard Underground C. Co,X Ray Outfits.
LeRoy, J. A.

^^r ,AI|3l-ieib^'ti^al Ind^sc ^f ^iLcl^^r-tlscknrk^r^-ts S< l=»aee III.
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Western Telephone Construction Co.
OF' CHICJLG-O, ILL.,

Have steadfastly held out for high grade telephone apparatus and
is being rewarded by demands for its apparatus to take

the place of that of so-called competitors.

The La Crosse, Wis., Telephone Co. have just purchased a 900 capacity outflt to take the place of the

"Kokoino," which latter failed to give satisfaction.

The Globe Telephone Co., Winchester, Ky., have ordered a full equipment to be put in place of the

"Kokomo," because the latter operated so poorly that patrons refused to pay rentals.

The Wayne County Telephone Co., FairHeld, 111., have purchased and installed a full "Western" equip-

ment to take the place of a so-called "genuine Hunnings" outflt, which latter failed to work after a short use.

The Richmond, Ky., Telephone Co. tried other apparatus which failed to operate satisfactorily and

speak highly for the "Western" put in place of it.

The Mutual Telephone Co., Petersburg, Va., changed a Mason-Maxwell equipment and now are happy
with a 400 "Western" outflt.

The Lynchburg, Va., Telephone Co. tried to get success out of other apparatus and were put to large

losses until a change was made to the "Western," 500 capacity of the latter being now operated there at a

proflt.

Hundreds ot similar cases may be cited affecting the apparatus of nearly all so-called competitors.

Why waste money buying cheap apparatus, or dealing
with concerns which misrepresent matters?

Every telephone exchange in the Ignited States using exclasively onr apparatas is snccessfnl and profitable.

Western Telephone Construction Co.
250 S. CLINTON STREET, CHICAGO.

NOTE.—The JJ. S. Patent Office is equipped witli onr apparatus.

624 pages, $3.00. 150 pages, $1.00. 150 pages, $1.00.

ELECTRieiAN

158 pages, $1.00. 135 pages, $1.00.

An Excellent Series of Electrical Books.
BY T. O'CONNOR Sl-OKNe.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Librarj'. Send in your Orders.

ELECTRICIAN PUBLISHING COMPANY, Suite 510 Marquette Building, Cliicago.
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AMERICAN -BALL ENGINES.
THE LATEST AND BEST WORK OF MR. FRANK H. BALL.

Among the new features are Automatic Circulation of Oil through all bearings without splashing of oil

either inside or outside the engine; Scientific Counterbalancing, adjustable to conditions of foundation;
New Governor with last refinement of performance. "We also build a full line of

MULTIPOLAR DYNAMOS AND MOTORS.
Special attention given to DIRECT CONNECTED work, with our AMERICAN-BALL ENGINE and SIX-POLE

GENERATOR. Medium speed Side Crank and Vertical Engines with Spaulding's Valve Gear. Don't order until you
have investigated our work.

AMERICAN ENGINE CO., BOUNDBROOK,N. J.
NEW YORK: 2 19 Havemeyer BIdg. BOSTON: 182 Summer Street. CHICAGO: 1537 Monadnock BIdg.

RKIISIS DIAI- SNA/ITOH.
For current of from 5 to 50 amperes, and as high as 500 vohs.

Shows when current is " ON " or " OFF." Handles a street railway current for lights

^ -•J \ .... or car heaters ....

c^ ^ML Our Crookes' Tubes Take Pictures.
r'Slliiii^^-^Vf '** SEIMD FOR IMEV^y CATAI-OGU E.

PERKINS ELECTRIC SWITCH MFG. CO.,

WIRES AND CABLES FOR

ELECTRIC LIGHT AND POWER, TELEGRAPH AND
TELEPHONE USE, RAILWAY FEEDER CABLES. . .

HIGHEST CONDUCTIVITY. HIGHEST INSULATION

Since 1892, when we began the manufacture of our
present grade of rubber covered wires and cables, we have
not had a single complaint as to quality. The statement
invariably made is that our product is of the very highest==too

good for sale in competition with cheaper grades of SO=CALLED
RUBBER WIRES. There is no rubber covered wire of a higher

class from every point of view than that manufactured at

V our Schenectady works, and as we have maintained our

^^m >. standard of excellence for the past five years, so we shall

^^IB Jl^\ continue to maintain it.

General
Electric

Company.
MAIN OFFICE, SCHENECTADY, N. Y

For 4'aiin(lM luhlrl-HM (^aiiudiuii tiiciirral Kl04'li>l<- 4'u., Toroiil<i

SALES OFFICES IN ALL
LARUE CITIES OF THE

rSilTEI* ST.ATES.
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IM 1896.

THE NEW DIEHL ELECTRIC FANS.

HIGHLY FINISHED IN

Japan,

Nickel,

Polished Brass

...AND...

Venetian Designs.

*%eo

INCREASED
EFFICIENCY.

IMPROVED
MECHANICAL
CONSTRUCTION.

F*or Ca'fcal^gu^s and Price ^is-fcs Address

DIEHL MFG. COMPANY,
^l-IO^A^ ROOIVIS

561-563 BROADWAY, XEIV YORK CITY.
ISS-LtS £!<«$i£X STREET, BOSTOX. ELIZABETHPORT, N. J.

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED.

BY W. H. WAKEMAN.
12 mo. Cloth. 53 Chapters.272 pages.

Containing: a complete list of 300 questions such as will be asked of any
Engineer when taking examination for U. S. Goverament or State License, all

of which are fully answered in the text.

F'Rice. $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

As one engineer who has read the book says: "I think there are few engi-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more besides."
The author has treated of a very great variety of subjects which are of

vital importance to all who wish to improve and extend their knowledge of
steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely
separate from the53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 j^ears of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a
sturdy branch of the National Organization, makes him especially competent
in this part of the work.

The many flattering commendations which this book has already received
from competent judges and high authorities, speak well for its value.

- Suite 510 Marquette Building, Chicago, III.

BUCSETE
QUALITY
UNEQUALED.

FACTORY
PRODUCTION
TRIPLED.

Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO,, Cleveland, O,
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Save Your Commutators.
You can accomplish this saving easily and

with slight expense by using the

BOUDREAUX BRUSH.
These brushes are made on scientific principles of a special non-sparliing

and highly lubricating metal rolled into leaves 1-lOOOth of an inch in thicliness.

They have no perceptible wearing effect on the commutator and each brush
will pay double its cost in this saving,

A complete stock carried in Chicago by

ELECTRIC APPLIANCE CO.,
GENERAL WESTERN AGENTS,

Electrical Supplies, 242 Madison St., Chicago.

PEERLESS SPIRAL C^e-^r
PACKING

Expressly lor Higli Speed Engines. Will Hold 400 lbs. Steam.

20 YEARS OLD AND NO EQUAL.
iVlQUufncturetl Exclusively by

Spiral piston
aVALVf HOD RACKING

1 to 2 inch diameter. lu Boxes 3 to 8 lbs,

PEERLESS RUBBER MFG. CO.
16 Warren Street, NEW YORK.

PERFECT INSULATION
Can only

be Secured
by the use

of . . . p.#B
Compound,
Varnish,
Tape,
Paper.

Are You Acquainted With Them?
IF NOT, WRITE FOR PARTICULARS TO

The STANDARD PAINT COMPANY, METROPOLITAN ELECTRIC CO.,

186-188 Fifth Ave.,

. . CHICAGO.
Sole Manufacturers,

81-83 John St., New York.

11-8

l-T-E AUTOMATIC MAGNETIC CIRCUIT BREAKERS

FLUSH SWITCHES
CUTTER ELECTRICAL AND MFG. CO.

1112 SANSOM STREET, PHILADELPHIA

REMOVAL NOTICE.
Ajax Specialties, including the well-known Switch, Lightning Ar-

rester and Arc Lamps bearing this name, will hereafter be found at ,43
Cortlandt St., New York, where I have united shop and office forces.

O. S. VAN IMUIS.
ESTABLlSHkD 1857.

WALLACE BARNES,
AJatin/ac/tirer of

FLAT, COILED AND WIRE

STEEL SPRINGS
OF EVERY DESCRIPTION.

'.end sample for nriooa. Rristol. Conn.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H.

MANin'ACTUKEltS OF

High Grade Electrical Instru-

ments of every description.

ENCLOSED ARC LAMP
Burns 1 50 hours with 1 2 inches of carbons.

7,000 Manhattan Arcs in service.

100 CENTRAL STATIONS.

MANHATTAN GENERAL CONSTRUCTION CO.,
44 Broad Street,
NEW YORK.

753 Monadnock BIdg.,
CHICAGO.

61 I John Hancock BIdg.,
BOSTON.

CHIOACO INSULATED WIRE CO.,
153 LAKE STREET, - CHICACO.

FAN MOTORS,
NURNBERB CARBONS,

ARC LAMPS,

Electric and Combination Fixtures.

169 Adams St., CHICAGO, ILL.

DYNAMOS\
ENGINES>-- ^ " \ IM
MOTORS ETC. ^^^^^''fk''^''^ o

SAMSON SPOT CORD

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, - BOSTON, MASS.
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Eugene F. Phillips. Prest. W. A. Hathaway, Treas. W. H. Sawver, Secy.

AMERICAN ELECTRICAL WORKS,
PROVIDENCE, R. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, P. C. Ackerman. lo Cortlaudt St.

Chicago Store, F. E. Donohoe. 241 Madison St.

Montreal Branch, Eugene F. Phillips' Electrical Works.

RauManufacturingCo.,
Russell BIdg., Randolph and Canal Sts.. Chicago, III.,

MANUFACTURERS OF

Clusters, Flanges,

Special Electrical Goods.

"CLARK" WIRE.
For Switchboard, Railway and Motor use,

we make all sizes of Stranded and Flexible

Wire and Cables with Clark's Insulation.

The Clark Wire has been before the

public and in use for the past nine years,

and has met with universal favor. Thou-

sands of miles of this wire have been sold,

and are in use throughout the United

States and Foreign Countries, and the de-

mand for it is constantly increasing, be-

cause it always gives perfect satisfaction.

In a Letter from the Inspector of the Boston Fire Under-

writers' Union, he states: "A Thoroughly Reliable

and Desirable Wire in every respect."

The Rubber used In insulating our Wires and Cables is es-

pecially chemically prepared, and will not deteriorate, oxi-

dize ©r crack, and will remain flexible in extreme cold
weather, and is not affected by heat.

We guarantee our Insulation wherever used. Aerial. Un-
derground or Submarine, and our net prices are as low, if

not lower, than any other first-class Insulated Wire.
We shall be pleased to mail Catalogues with Terms and

Discounts for Quantities.

Eastern Electric Cable Co.,

61 and 63 Hampshire St., Boston, Mass.

HENRY A. CLARK,
Treas. and Genl. Mgr.

HERBERT H. EUSTIS,
Pres. and Electrician.

SAL AMMONIAC.
(ELECTRIC BRAND.)

For Electrical Purposes.

j 8RAW^- ^B Guaranteed 98/99 per cent, and free of lead and iron.

If :l I 'BM'.^I If you want the best quality ask your dealer

for this brand. Imported by

A. KLIPSTEIN & COMPANY, 122 Pearl St., New York.

nt

^
T. H. Brady, New Britain, CorHo, Oo So M.,

Uanafactiirer of Mast Jlhha, Pols sn^
SwlnglDs Hooda, Hoose Braoka^s 9iii

other SpeoialtleB for Oonatrc-s^os:
Work. — Catalogue and friaw i'wF

WIRT BRUSHES
Are made only by

Chailes Wirt, 1026 Filbert, Philadelphia.

For Sale by the Trade.

H. T. PAISTE CO.
Trade Agents: 369 Wabash Ave , Chicago

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

>ir^^-t Curren-t and ^Vl-ter
Incartd^scen-t ^ish-tinga
Po>M^^r Transmission.

na-t-
nd

MANUFACTURERS OF

Fan Motors,

Annunciators, Medical

Batteries, Induction and

Spark Coils, Magneto Gen-

erators, Knife Switches,

Posts, Etc., Etc.

WRITE FOR PRICES.

Menominee Elec.&Mcli, Co,,

TELEPHONE SERVICE.
Notice to Municipalities and Individuals desir-

ing efl&cient service at

The Callender Telephone Exchange Co., Ltd., of Brant-
ford, Canada, will shortly establish a U. S. factory for the

production of its telephone apparatus.

The company is now prepared to quote terms and make
contracts for tele^jhone service.

The Callender system has several advantages over the

systems now in use, and it can l;)e installed and maintained
at a lower cost.

CORRESPONDENCE INVITED. SATISFACTORY SERVICE GUARANTEED.

The Callender Telephone Exchange Co., ^td.

Bran-bford, Canada.

No Sparking Under Varying Load,

No Wear on the Commutator.

90% PURE GRAPHITE.

2 Holmes Fibre=Graphite Mfg. Co.,

S station Z, Philadelphia.
S WRITE FOR PRICE I.IST.

AtJESfflES:

ELECTRIC APPLIANCE CO.,
CHICAGO, ILL.

PETTINGELL-ANDREWS CO.,
BOSTON, MASS.

IjELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

ST. LOUIS ELECT'L SUPPLY CO.,

ST. LOUIS, MO.

BRADFORD BELTING CO.,

CINCINNATI, OHIO.

Phillips Insulated Wire Co.
NEW YORK OFFICE: FACTORY:

MENOMINEE, MICH. 39 anci 4 1 Cortlandt St. Pawtucket R.



WESTERN ELECTRICIAN. July i8, i8g6

Good Investment.

At the City of Dundee, Kane CDnnty, IlliDois,

stock and bonds of the Dundee Eleclric Light
Company.
To close out the interest of the estate of Edgnr

C. Hawley therein, namely: Thii-iy-five ih uaand
sis hundred dollars out of a total capital stock of

Forty thousand dollar:? and bjuds for Twenty-one
thousand five hundred dollars out of a total bond
issue of Twenty-five thousand dollars. Sealed bids

for the above stock and bonds ^ 1 be rec ived op
to and inc:uding the ith day of August IS96, Such
bids to be addressed to Charle* W. Raymond,
County Clerfe, Geneva, Kane County, Illinois, and
endorsed "Bids for Dundee E ectric Light Co..

Stock and Bonds." Such bids will be op<*ned and
declared at the room ordinarily occupied by the

County Court in the Court House, in the City o'
Geneva, on the 4th day of August. A. D. 189'i, at

11 o'clock A. M. Each bid must be accompanied
by a properly certified check for Ihe sum of Five
hundred dollars; The right to rej ct any and all

each bide is hereby reseived. This sale is to be
made in pursuance of an order of the County
Court of said Kane County.

.T. R. S3I1TH, Assignee.

FOR SALE.
One 1,000 light incandescent dynamo and one

100 light incandescent. Both direct current, com-

pound wound.

1-. A.. l-lilME: & c^.,
234 E. Lake Street,

CHICAGO.

FOR SALE.
A 1,300-light Fort Wayne Alternating Incandes-

cent Dynamo, with Exciter. Second-hand, but in

perfect order. Address

THE S. FREEMAN & SONS MFG. CO.,

FOR SALE-CHEAP.
Six 25 amp. 110 volt dynamos, compound wound.
Six five horse power motors, any voltage.
Twelve amperemeters.
Twelve voltmeters. Write for prices.

HOLMES, PYOTT & CO.,
13 N. Jefferson St., Chicago.

FOR SALE.
Before placing your orders for High <iirade

Dynamos and HIotorH, write us for descrip-

tion and prices.

CEO. D. WHITCOMB CO.,
92 to 96 E. Ohio St.. Chicago, III.

FOR SALE.
Second-hand incandescent lamps, all

makes, cheap.
Wanted—Burnt -out incandescent

lamps. Good prices paid. Address, E.
H. G^RFBBE, Room J), 12 Pacific
Ave.. Chicago.

Bargains in Machinery for Street Railways.
One 600 h. p. Corliss engine, one 300h. p. Corliss

engine; one 300 h. p. AVestingnouse compound en-
gine; one 250 h. p. Ball automatic engine; two 125

K, p. Ball automatic engines; two 80 h. p. Ball
automatic engines; two 135 h. p. generators, BOO
volts; four GO h. p. generators, 500 volts; large
stock of automacic engines and dynamos of
every description. Also a battery of conipound
boilers. 700 h. p., 160 li. p. In a pair. FRANK

L N. Third Street,
"

TOOMEY. 131

1

. rhlladelpliia.

TRADE.
2.5 light 2,000 c. p. Ball Arc Machine

in fine order tor No. 6. W. P. wire

or automatic steam engine. Address

"DVJfAMO," care Western Elec-

trician, .510 Marquette Bldg., Chicago.

FOR SALE
CHEAP.

A small holding of
PREFERRED STOCK
of the "Electrical Engi-
neer" of New York.

For full information and
particulars address

( i Stockholder,"
care Western Electrician,

Snitc 510 Marpette Bldg,, Cliicap,

Position Wanted
In an electric light or power station

as helper. Have had five years study.

Good references as to character. Small
wages. Address "C H.," care West-
ern Electrician, 510 Marquette Bldg.,

Chicago.

Position Wanted
By lirstclass engineer and electrician, for 12

years superintendent of electric light and street

railwav plants. Can do repair ana construction
work and make tests. Address A. H., care
Western Klectrician, 510 Martjuette Build-

ing, Chicago.

WANTED.
Experienced salesman liaving larf^e

acquaintance in middle and western
states, desires to represent responsible

electrical house. Particulars on appli-

cation. Address W. P. M., care Western
Electrician.

WANTED.
A competent man to buy my stock and take

my place as superintendent of a paying lighting
plant in Pennsylvania. 1,600 incandescent and
90 arcs now on; capacity 50 per cent, greater. I

have otlier business. Salary, $75 per month.

Address, •'I.IGHTTKiii PliAXT."
Care Wp;stek>' Electrician, 510 Mar(|uette

Bldg., Cliicago.

PROPOSALS.

Proposals ior lighting the city of Lex-

ington, Kentucky, with Electric Light

or with Electric and Gas Light.

Sealed bids will be received at the

Mayor's office until 12 o'clock m.,

Wednesday, July 15, 1896,

for lighting the city of Lexington, Ken-

tucky, with Electric Light, or with

Electric and Gas Lights. Specifications

and form for bidders will be mailed on

application to the Mayor. The city

reserves the right to reject any and

all bids. .T. B. SIMRALL, Mayor.

FOR SALE.
1,500 tons 60-lb. relaying rails;

1,000 tons 75-lb. relaying rails; 800

tons 45-lb. relaying rails. 30 elec-

lric cars in good order. New elec-

tric cars and new and second-hand

passenger cars. 50 box and 50

flat cars, 25 tons capacity. Spec-

ialty in negotiating electric and

steam railroad bonds when payable

^t Farmers' Loan and Trust Co.,

N. Y., or Knickerbocker Trust Co.

,

56 Broadway. N. Y., and printed

at an Ai Bank Note Company in

N. Y.

ROLLING STOCK SOLD ON EASY
TERMS.

A.. \AA. I_ADD,
1 7 1 Market Street,

BROOKLYN. N. Y.

FOR SALE.
One 1 50 Light Mather Incan-
descent Machine with Spare
Armature.
One 100 Light Mather Incan-
descent Machine.

FOR SALE VERY CHEAP.
Practically new, in A I

condition.

Addres.s, "BUYEK,"
Qpro Wehteiin Klkotiucian, Suilo 510 Miirquotto
Bldp., OhlcoKO, 111.

Stilwell's Patent sT^u^FftD Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

m Stilwell-Bierce & Smitli-yaile Co.,

DAYTON, OHIO.
Risdon Iron A I/ooomotive AVorks, San Francisco, Cal., Paciflc Coast Agent.

Write PAUL PERRIZO JR. CEDAR & LUMBER COIVIPANY.
IVJannette. Wis. -for prices on

WHITE CEDAR POLES
before purcliasing elsewhere.

"^1^ "TB^fll III" "* TCJl—TJJIt

MEKOailSIEE, MICH., for prices on IVHITE CEOAS FOIiES.

WHOLESALE

Telegraph, Telephone, Electrie Light

AND STREET RAILWAY POLES.
Manufactur-d from Live Cedar peeled. Quick

Bhipments and best quality.

OCONTO, \(^IS.

A. L. LEWIS & CO.,
Wholesale Producers of and

dealers in

CEDAR POLES AND TIES.
FROM THE STUMP TO THE CONSUMER.

Write for Prices.

nenominee, - - michigan.

Central Manufacturing Co.,
CHATTANOOQA., ma.ndj-actckkks and dealers in TENN.

ELECTRICAL MOULDINGS
/ nm- ITTTT- TTJTT

IJ u u

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-

lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING COMPANY, Suite 510 Marquette Building, CHICAGO.

....BINDERS....
FOR THE

Western Electrician
SI.GO EACH.

ELECTRICIAN PUB. CO.,
CHICKGO.

INDIA AND AMBER MICA.
Can farnlak «>' sIjio, liliKpn vr

. patters. Wrlttr for i*«Hi-

plf'H and (inotKtlonM.

A.O.SCHOONMAKER, Importer,

15t( William 9t. !Vew Yorh.

TABLET BOARDS,

SWITCHES AND

SWITCHBOARDS
of all descriptions.

WRITE FOR OUR NEW CATALOGUE D.

EYANSON & ARMPRIESTER,
Fm-merly J. Grant High & Co.,

123 N. 3d St., - - - Philadelphia, Pa.

BRANCH OFFICES:
C^IHIC^iEKC?^, IVIelrDpoitlan Electric Company,

isi; I'lHIi Avu,
N i:\\ M )K K. 13G Liberty St., Chanln & Tlouglas.
I.iil ls\ II.I.E, KY..NO. 313 W. M;lln St., Jas. Clark.
.Ir..&(c>.

NEW ORLEANS. LA., No. 608 Customhouse St.,
WUlnier & .Spraoley.
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Victor Turbine Water Wtieel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate-
The attention of ELECTRIC COMPANIES is called to this CELK BRATEn WATER

WHil^EIj as particularly adapted to their use, on account of its remarbablr steady luof i«>ii,
liigh speed and great efficiency and ]ar£:e capacity for its diameter, being double
the power of most wheels ol the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use ot water it is without an equal, producing the
highest per cent of usetul effect guaranteed.

SEND FOR CATALOGUE AND PARTICULARS,
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works. San Francisco, Cal., Pacific Coast Agents.

LE ROr'S
IMPROVED

ALUMINUM X-RAY FLUOROSCOPE.

FOUR TIMES AS SENSITIVE AS ANY YET MADE.

Low Price, I Complete Porlable X-Ray I
Goods Guaranteed.

High Quality.
| Quifiis for Physicians

I

^^'s'l^ ^ ounces.

AND OTHERS DESIRING AN OUTFIT FOR EXPERIMENTAL USE.

J. A. L-e: Roy, 1^3 e.. 13-th s-t., imgm^ Yoric.

THE BEST BOOK
On dynamo electric machines is S. P. Thompsons'
"Dynamo Electric Machinery." Contains i,ooo

pages, profusely illustrated.

THE STANDARD WORK.
^f^l^E IM^\A^, $6.00.

ELECTRICIAN PUBLISHING COMPANY, - Suite 510 Marquette BIdg., CHICAGO.

The Standard Open Circuit Batteries

of the World.

SEND FOE ClaCULiE AND PKICE ).

THE LECLANCHE BATTERY CO.,

Ill to 117 East 131st St.. N. Y.

"WORCESTER
POLYTECHNIC INSTITUTE,

WORCESTEK. MASS.
FIVE COUKSES OF STUDY.

Mechanieal, Civil and Electrical Engineering.

graduates, maiUdfree. Expenses tow. 29th yet

T. C. 3IESIDF.XHAI.I,. President.

THE GARTON LIGHTNING ARRESTERS
WH.L, PROTECT WHEN AL,E OTHERS FAII^.

Unequalcd for Durability, Reliability and Efficiency ! Our testimonials back up all of our claims. Send for them.

CARTON-DANIELS ELECTRIC CO., Keokuk, Iowa, U. S. A. .iextio this papeb.

The Electrician Publishing Co., Suite 510 Marquette

BIdg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

Gordon Primary Battery
EXCELS IN

Long Life, Efficiency,

Economy, Adaptability,

It is absolutely Non-Freezing.

Labor Saving,

Free from Local Action,

Freedom from Gases and Odors.

Superior Generation of Energy.

Ttiese Batteries are in use by the most
prominent Telephone, Fire Alarm and Rail-

road Companies of America.
Send for descriptive circular and price list.

We guarantee all our Cells.

MANUFACTURED BY

The florioi-Bmliaiii Battery Co.,

82 West Broadway, New York.

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 flarquette

BIdg., Chicago. You will save TIME and

MONEY by doing so

DYNAMO BUILDING,
W-^ith detail firanings and instrnotions for winding.
Cwiving correct sizes of wire, dimensions of iron. etc.
Also diagram for lionse wiring

BY l_. C. ieVT>A/^OOD.
Profusely illustrated. Size of page, IOx8 inclies. Price, 83.

"This work is gotten up especially for amateur builders and non-protessional
men. All measurements and instructions for winding are taken from machines
in actual ser\'ice. Particular attention has been given to every detail of consiruc-

tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build dynamos, but to superintendents, engineers

and workmen who have the care of established systems."—From Preface.

Pronounced to be a practical and complete work.
Sent postpaid on receipt of price.

ELECTRICIAN PUBLISHINC CO.,
SUITE 5 10 MARQUETTE BUILDING, CHICAGO.
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NEW YORK, 120 Broadway.

BOSTON, Exchange Building.

CHICAGO, New York Life Building.

TACOMA, WASH., 102 S. 10th Street.

BUFFALO, Erie County Bank Bldg.

PHILADELPHIA, Girard Building.

ST. LOUIS, American Central Bldg.

CHARLOTTE, N. C, 36-38 College St.

SYRACUSE, N. Y.,Bastable Building.

SAN FRANCISCO, Mills Building.

WASHINGTON, D. C, 1333 F. Street,

N.W.

FR^bins^n ;-tr< - - AllesHeny^, nnsyi'vanii

Westinghouse Electric and Manufacturing Companyi
'i-t-tsburs, I

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution In Cities, Factories, Mills and Mines.

Xlie Tesia Polyphase Alternating System of Electrical Transmission by ivliicli

Poiver, Incandescent and Arc Iiighting may be operated from the same circuits.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

NEW YORK. 120 Broadway. PITTSBURQ, Westinghouse Building. CHARLOTTE, N. C, 36-38 Colleee St.
CHICAQO, New York Life Building. TACOMA, WASH., 102 South loth St. BUFFALO, Erie County Bank Building.

ST. LOUIS, American Central Bldg. SYRACUSE, N. Y., Bastable Building. SAN FRANCISCO, mils Building.

For Canada address Alicarn & t^oper, Ottawa. Can.

BOSTON, Exchange Building.
PHILADELPHIA, Qlrard Building.

WASHINGTON, D. C, 1333 P St. N. W.

Price Reduced!
THE NEW EDITION OF

Prof. Silvanus P. Thompson's Book,

Dynamo Electric

Machinery,

NOW $6.00.

New Edition, Revised and Greatly Enlarged, Price $6.00.

This is the long expected edition of Prof. Thompson's standard

work. It contains nearly 1,000 pages, and is profusel}' illustrated.

Orders should be sent in. at once.

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building, CMICAQO.

The Electric Motor and Its Applications.

By T. C. martin and JOSEPH WETZLER.
THIRD EDITION.

With an Appendi.x by Dr. Louis Bell, bringing the book down to date.

Cloth, 315 large quarto pages, 353 Illustrations. Price, $3.00.

The wealth of information contained in the three hundred and odd large
double-column pages of this important work is equaled in few special technical
treatises, even those of a professedly e.xhauslive character. More than one hundred
different motors are described and illustrated—many in great detail— and the
different applications are similarly fully treated. Many of the illustrations are
full page, and the details of construction, particularly of armatures, are fully
illustrated. The treatment is simple, clear and concise, and Utile mathematics
is employed, the work being essentially of a practical and largely of a descriptive
character. The section on alternating motors resumes in a simple manner with-
out mathematical formute, the principles upon which they are based, and that
on thermo-magnetic motors treats this interesting class in greater detail than
can be found in any other publication. An interesting feature is the historical

method of treatment, by means of which the different steps in the advance of
theories and design can be clearly traced, and the varying results of explorations
in many directions instructively followed.

CONTENTS.
Chapter I. Elementary Considerations.—Chapter II. Early Motors and E.x-

periments in Europe.—Chapter III. Early Motors and Experiments in America.
—Chapter IV. The Electrical Transmission of Power.—Chapter V. The Modern
Electric Railway and Tramway in Europe.—Chapter VI. The Modern Electric
Railway and Street-car Line in American.-Chapter VII. The Use of Storage
Batteries with Electric Motors for Street Railways.—Chapter VIII. The Indus-
trial Application of Electric Motors in Europe.—Chapter IX. The Industrial
Application of Electric Motors in America.—Chapter X. Electric Motors in
Marine and Aerial Navigation.—Chapter XI. Telpherage.—Chapters XII, XIII.
Latest American Motors and Motor Systems.—Chapter XIV. Latest European
Motors and Motor Systems. —Chapter XV. Alternating Current Motors.—
Chapter XVI. Thermo-magnetic Motors.—Appendi.x. The Development of the
Electric Motor since 1888.

Copies of this m- any other electriml book puhluhed uill be sent by mail, postage
pnEPAiD, to uny addressin t?ie world, on rceeipl of price,

ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building:, CHICAGO.

DON'T READ
The WESTERN ELECTRICIAN unless you want

to be made fully aware of what is going on in the

electrical field
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SOLD ON...

THEIR MERITS.
In placing this instrument on

the market we take pleasure in

stating that after a series of tests

made by one of the largest rail-

road corporations in the United
States, and by several of the best
informedTelephoneExperts in the
country, we have been informed
that our instruments far surpass
any telephone now on the market,
for the following reasons;

Simplicity in Construction;

Impossibility of Packing under
any Conditions;

Sensitiveness and Clearness
of Articulation.

Least Affected by Induction of
any Instrument now on the
market.

Indestructibility—Will Last a
Lifetime with ordinary care,
and will be as effective after 5
years' use as the day they were
set up.

A Test of this instru-
ment will prove every
claim we liave made for
it, and we simply asW a
trial to convince the
buyer.

We furnish the Transmitter Arm to those who may wish to replace the

transmitters on other makes of instruments.

For Prices and Discounts write to

Connecticut Telephone...

...and Electric Co.,
CHICAGO OFFICE,

No. 195 La Salle St,

MERIDEN, CONN., U. S. A.

T
ELEPHONES N'

We are sole manufacturers of the celebrated
KEYSTONE LONC-DISTANCE TELEPHONE,
an Instrument which has no superior.
Write to us for Catalogue and prices.

SUPPLIEO

KEYSTONE TELEPHONE CO., PITTSBURGH, PA.

HADISON - WISCONSIN,
MANDFAOTUEEKS OF THE

Standard Loud-Speaking, Long-

Dlstance and Exchange

Telephone.
Perfect in Detail, of Highest Efficiency and Best Pos-

sible Electrical and Mechanical Construction.

Equipped with Our New Masneto Bell provided with specially

powerfnl Generator having large field magneta of beat quality of

magnetic steel, laminated armatnreB with ample wire space, and com-
bining the qualities of large quantity and high voltage; polarized bells

with centrally pivoted armatures (the patent on same having now ex-

pired) and high co-efficient of eelf-lnauctlon la proportion to winding,

the whole adapted to meet the most exacting requirements of service.

Will ring bells on long lines of high resistance. Will ring a large

number of bells in series on short lines. Will ring on a line

variou5 makes of bells with different windings. Will work with any make of switchboard.

Will drop a shutter on long lines, etc., etc.

<5ole Licensees for sale of Milde Battery Transmitter in the United states. Patent granted

April 17th, 1894. For simplicity, small dlmensiona, entire multi-contact, and powerful transmis-

Bion, It has no equal. No adjustment required. Will not pack or get oat of order.

Standard Telephone Exchange Switchboards
Manuffictured and controlled by us are the most rapid and efficient apparatus of the felud now before

the public, ambracing novel and original features possessed by no others; require where power gen-

erator is need bnt three movjs to answer a eubscriber'a call, rlag number wanted, and connect the

lines. Estimates for complete equipment of exchanges and toll line systems promptly furnished.

Correspondence Solicited. Address

THE STANDARD TELEPHONE & ELECTRIC CO.,
nADISON, WISCONSIN.

P. L. SPOOJTEE, President. E. W. BATCHELDEB, Secretary.

H. C. DODGE, Gen'l Supt. H. A. TAYLOB, Treasurer. _ i

We Manafactare

SiSeTELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL, MINN.

...F-OR..

TELEPHONES
VIADDcfcO^B^faore.

Farr Telephone & Const. Supply Co., ^
342 DEARBORN STREET, CHICAGO, ILL.

We Manufacture and Sell at AVholesale

—

Magneto Bells, Receivers, Induction Coils.

WRITE FOR PRICES.

[

''£
y^
rii. \^

v_y^^j

.^ ^-#-
m I
y'^w i.i-
Sf

A1 Backboard Phone, complete $9.00

A8 Magneto fitted up. complete Phone 7.00

A3 Bell Call Phone, complete 4.00

A2 is A8 on Backboard 8.25

Best 10.000 Ohm Magneto 3.25

Best B.OOO Ohm Magneto 2.85

Strengthened Electrose Receiver 60
Best Hard Rubber Receiver 70
Hunning Non-packing Transmitter ^.. 50
Hunning Nickel Plated Transmitter 65
Induction Coils. 250 Ohms 27
Automatic Switch and Springs '. 35
Binding Posts 03

All goods guaranteed. Prices are net cash.

Send Email order and get catalogue. . . .

Chicago Telephone Supply Co.,
118-120 Qulncy St., Chicago. III.

Tk Remington-Slioles Typewriter

Is a recent production of the best invent-
ive sliill in the country and is . . .

NOT
behind any typewriter

IN
the line of such improvements as are
essential to the success of . . . .

ANY
writing machine. In fact, the Reming-
ton-Sholes

TYPEWRITER
leads all others in that

COMBINATION
of features which please the operator
and make it a pleasure instead of hard
work to run our machine.

Send for catalogue or call and examine.

REMINGTON-SHOLES TYPEWRITER CO,.
147 MONROE STREET,

CHICAGO.

HUEBEL &" MANGER,
- -. 290.Graham:Sf.',:BROOKLYN.lN. Y.

.

Watch Case
Receiver.

50c.

(Patent Applied for)

Spool wound with silk-covered wire.
Resistance, 75 ohms.

.Yone better made.

CENTRAL ELECTRIC CO.,
194-196 Broadway, New York.

Telephone Men!

Read Webb's "Telephone Hand-
Book." Price, $i.oo. . . .

Electrician Publishing Company,

Suite 510 jflarqnette Bldg., Chicago.

Bound Volumes
OF THE

Western [legtrigian

FOB 3AI,E,

From Vol. I. to Vol. XV.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Building, CHICAGO.
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THE BALL
ENGINE CO.,

BUILDERS OF

BALL
AUTOMATIC ENGINES,

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 510 Marquette Building,

CHICAGO, ILL.

ONE
DOLLAR
EACH.

E.W.BLISSG0.,l4JohnSl,,Brooklyn,N.Y.
NOTCHING
PRESS
WITH
CUMPING ARM.

PRESS
WITHOUT
CLAMPING
ARM.

iSLtU o. NOTCHING PRESSES rcnl^ll,or ARMATURE DISKS.

Vertical Philadelphia Corliss Engines,

Simple, Compound and Triple Expansion-Any Power.

Condensers, Air Pumps,
Heaters, Steel Chimneys.

'ri^^s ^ri

Horizontal Philadelphia Corliss Engines,
.... .Any S-txIe

!«EI.LISfCi AGESTTS

:

New York, Chas. A. Bennett, 126 Liberty St.; Boston, Kellogg & Witherbee,
4 1 Federal St.; Chicago, Wm. F. Parish Mach. Co., Harquette Building, Chicago,
III.; W. J Creelman, 818 Granite Building; Charlotte, N. C, Hecklenburg Iron
Works; Detroit, Louis Scofield, Rooms 10 and 11 Peninsular Bank Building-
City of Hexico, F. M. de Prez & Co., Calle de Cadena, No. 10 Apartedo; St.
Louis, Mo., Henry C. Kelly, 602 Security Building.

Philadelphia Eng. Works, Ltd., Philadelphia, pa.

OF INSULATED WIRES AND CABLES.
By Herbert Law3 Webb.

A New Book—Just Wtiat You Need.

A Practical Guide to the Testing of Electric Light, Electric

Railway, Telephone and Telegraph Wires.

PRICE, FOSTAeE PREPAID, $1.00.

SEKD IN YUFB ORDEB NOW.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building CHICAGO.

NOTICE.
TO THOSE INTERESTED IN ELECTRIC

LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should
order a copy at once. It is the only work of its kind in print
and will prove an inseparable companion. It is ;ust the book
thousands of men have been waiting for; it will be what you
want. 275 pages. Illustrated. Cloth, $2.00. Paper cover,
$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPANY.
Suite 510 Marquette Bldg., Chicago.

We are making the very best Carbons now on the market, and

selling them at prices that you cannot afford to remain unaware

of. Operating as we do the largest factory outside of the

*' Trust/' with a daily capacity of 1 50,000 carbons, the prompt

execution of large orders is assured.

THE AlVI I

Noblesville, Ind., U. S.
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Directory of Principal Electrical and Mechanical Engineers.

B. J.
Arnold, Mem. a. i. e. e.

Consnlting Electrical Engineer.

BPBOUlfTT:
Eleotrlo Ballwars and Power Stations.

I 1S41 9Iarqnette Bids-, Chlcaeo.

IFordeBain, E,«tricaiard
Mechanical Engineer.Oonsnltliig,

Designing,
BapeTTlslngi
Oonstruotlrig,
Testing.

Plans, Bpeolfloatlona and
General Engineering.

Expert In Patent Oaueea.

Suite 1657, 1658 and 1659
Monadnock BuHdtng:, CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Eeports, Estimates, Plans,
Speclfleations, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Tirmer Building, St. Iionis.

CUtSHOWING ^^

IME.

YYILLARD

5TORA0E

BATTERY

Hn
JOINTS
SOLDER
PASTE

U PELLETS

P[Rr[CIIM5ULATIOII

'"^ - BATTERY C°.~

CLEVELAND OHIO

OFFICE

SPECIALTY MFG. CO,,

Rochester, N. Y.

MANUFACTURERS Or

Shannon Letter and Bill Files

and Letter File Cabinets

RAPID ROLLER COPIER,
UNIVERSAL CARD FILES,

Schlicht's Standard Ledger Indexes,

And a complete line of

METAL VAULT FURNITURE.

Send for printed matter.

...CHICAGO BRANCH...

9, II and 13 Monroe St.

Summer Homes.

In the Lake regions of Wisconsin,
Northern Michigan, Minnesota, Iowa
and Dakota, tliere are hundreds of

charming- localities pre-eminently fitted

for summer homes. Nearly all are
located on or near lakes which have not
been fished out. These resorts are easily

reached by railway and range in variety
from the "full dress for dinner" to the
flannel-shirt costume for every meal.
Among the list are names familiar to

many of our readers as the perfection of

Northern summer resorts. Nearly all

of the "Wisconsin points of interest are
within a short distance from Chicago or

Milwaukee, and none of them are so far
away from tlie "busy marts of civiliza-

tion" that they cannot be reached in a
;ew hours of travel, by frequent trains,

over the finest road in the northwest

—

the Chicago, Milwaukee & St. Paul Rail-
way. A description of the principal
resorts, with list of summer hotels and
boarding houses, and rates for board,
will be sent free on application to F. A.
MrLLEE, Assistant General Pass. Agent,
Chicago, 111.

General Electrical Engineering of Every Description.

Valuation o( Electric and Steam Plants. Plans and Specifications furnished.
for all kinds of electrical Installations; consultation, superintending, etc.

Plans and all data for the complete <Jonstruction of dynamo electric machinery of any capacity
or voltage. NIAOAJRA FAI,I.S, IB. Y.

THE
LEADS THEM ALL.

M
fWlfffi

P [J d g A r\f

^Vhen ordering: see that you get
tlieDCeeAX.

Made in oae wire No. 4, 5 and 6.

Two wire No. 2 and 3.

Three wire No. 1.

They are eorrngated and V-
sliaped groove.
They grip like a vise.
Wo sagging wire "when onee

stretched.
They are made of the finest

glazed porcelain. Ten of them
used to one ofany other make.

No. 1, 3 and 4 holds wire 16 to 8.

No. 2 and 5 holds wire 6 to 00.

No. 6 hold wire 000 and larger.

Imperial Porcelain Works,

Paleuted November 14. lSy3.

369 Wabasli Ave., Cliicago. III.

l'*'^ Factory, Trenton, HI. J.
Porcelain Specialties of all kinds.

HIGH GRADE on paper means little,

BUT in fact and manufacture MUCH.

WORLD CYCLES
ARE BUILT TO LAST.

Champion John 5. Johnson rides one.

Ex-Amateur Champion Roy McDonald rides one.

A. D. Kennedy, Jr., the record breaker, rides one.

Am. Champion George Ruppert rides one.

Homer Fairmon, Pat. O'Conor and other crack riders are

all winning races on WORLD CYCLES.

THEY ARE UP-TO-DATE AND SWELL.
Write us for Prices. Catalognes Free.

ARNOLD, SCHWINN & CO., Manufacturers,

Peoria and Lake Sts., Chicago, U. S. A.

NewDpmo Tenders' Hand-Book.
By F. B. BADT.

226 Pages, 140 Illustrations. Flexible >Cloth Binding.
5 1-2x3 inches. Price $1.00.

Size of Type Page

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with ail the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all liinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
Suite 510 Marquette Building, CHICAGO.

Virginius
J. Mayo,

Electrical and Mechanical Engineering,

Consulting, Designing, Supervising,
Contractor and Manufacturer of Ma-
chinery for special purposes.

TEL. MAIN 436.

100 »J. Clinton St„ CHICAOO

FREE SAMPLE COPY
OF HOME STUDY,

...An Elementary Journal for Students

Of Mechanics, Electricitj', Architecture, Mining,

Plumbing, Heating and Ventilation, Steam

Engineering, Civil Engineering and Mechanical

and Architectural Drawing. Address

HOME STUDY,
80x1002, - - Scranton Pa.

Grimshaw Wires and Cables,

Incandescent Lamps,

Sockets, Switches, Etc.

J. W. MASON,
DEALER IN

General Electrical Supplies,
KANSAS CITY, MO.

STUDENTS^
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.

J3.00 per year, in advance.

Electrician Publisliing Co.,

CHICAGOSuite 510 IVIarquette BIdg.,

THE TELEPHONE HAND-BOOK
ET

HERBEKT LAWS WEBB.
Price Sl.OO.

The only complete and practical work
of its kind on the market.

PUEUSHED BY

THE ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building, Chicago.

Plan Your Summer Outing Now.
Go to Picturesque riackinac via

THE COAST LINE

It only costs $13.50 from Detroit, $15.50

from Toledo, $18.00 from Cleveland for

the round trip, including meals and
berths. One thousand miles of lake

ride on new modern steel steamers for

the above rates. Send 2 cents for illus-

trated pamphlet. Address

A. A. Scliantz, G. P. A.,

Detroit, Ulicli.

D. & C. Summer Service

to Mackinac.

Their new steel passenger steamers are all in

commission, making four trips per week hetweeu

Toledo, Detroit, Mackinac, Soo, Petoskey, Du-

luth. If you are contemplating a smnmer out-

ing, send 2c. stamp for illustrated pamphlet.

A""-"
A. A. SCHANTZ, G. P. A.,

Detroit, Mich.

IT'S ALL RIGHT.

Webb's Telephone Hand-Book. A book for the
expert as well as the novice. Price $1.00.

ELECTRICIAN PUBLISHINC CO.,
5IO IV1 El rc|U^-l:'t:e^ ^v^Slding;^ ^^trtt^st^^.
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Progress the Order of the Age.
THE NEW AMERICAN LEADS.

Recentlmprovements made In the New American Tnrbint, have 'flcreased the power bh per
their diameter, and produced greater efficlenoy from whole to hali r iter than any otber turbine,
aa evidenced by the following, copied from certified teata made at Holyobe, Mass., on the (iales

named, and elgned by A. F. Slckmao, en^neer ia charge of experiments, and E. S. Watera
hydraulic engineer.

The orlginala of these certificates and teata of other sized wbeelB can be seen at otir office.

Test of a45-in. WhPe-Jn y 0,'94.
|

Testof a42-iii. Wheel-Jaly 14, '94.

Head
Rev.
per
Min.

Cu. Ft.

per
Sec.

H. P.
Per
Cent.

Head
Rev.

Min.

Cu. Ft

per
Sec.

H. P.
Per
Cent.

Whole Gate
%
%
%
Y,

16.(6
16.42
16.78
17.03
16.88

119.17
122.00
117.33
lu.ai
118.67

m.68
127.18
112.60
98.12
82.07

205.27
195.19
176.74
149.99
118.40

79.76
82.58
82.18
79.31
76.62

Whole Oate 16.33
16.56
16.59
17.13
17.48

128.00
134.80
129. 33
125.25
121.00

114.18
120.8?.

104 85
92.76
70.80

199.56
18-t.l4

162.89
14 '.40

98. 8n

80..50
83.01
S2.77
.9.21
70 60

For Information and Catalogue write

THE mm 6LOBE IRON WORKS GO.. Dayton, 0.. U.S.A.

Racine Automatic

HIGH SPEED

ENGINES
From 1 tol2r, H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

\nd all places where
hif,h speed in connection
iih economy ia desired.

0ver2.500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing our new
1 to 6 H. P. Auto-
matic Engine and
Boiler outfit.

Racine Hardware Co.,
RACINE, WIS.

BINDERS
FOR THE

k Mm
$1.00 Each.

Elegteicm FulCo.

CHICAGO.

Old You Ever
See a copy of our

latest catalogue
of Electrical

Books? loo pages,

mailed free.

ELECTRICIAN PUI)LISHI[^G CO,

Suite 510 IWarquotte BIdg , CHICAGO.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Bpecially designed and adapted to

ELECTRIC POWER AND LIGHTNING PLANTS.
Securing a hleh ernaranteed percentage and g:reat steadineon oT

motion, under variable loads. An uneqaaled concentration of powei,
and an unprecedented high velocity. Its quickly operating bal"
anced gates, affords prompt and fine regulation by governor, t^atie-
factlon guaranteed where others fall, Wrtle lor catalogue, and stat«
four wants*

JAMES LEFFEL & CO., Springfield. Ohio, U. S. A.

WATER POWER.
GOVERNED FOR ELECTRICAL WORK.

The limit o£ government of -water-power is often determined by the design and con-
struction of plant. Consult us if possible before completing your plans.

With REPLOQLE'S COMPOUND REGULATORS we are prepared to undertake and
guarantee the government of water-power for all purposes, including Electric Railway,
Power and Lighting; Plants. We make and sell all of Replogle's Electrical and Mechani-
cal Governors and other devices for the government of water-power. E.xpert advice
furnished on application. If results of your present system are not satisfactory, write
us. Address all inquiries to

HARK A. REPLOGLE, Chief Engineer.

THE REPLOGLE GOVERNOR WORKS,
AKRON, OHIO.

THE Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
<iives more power as to diameter with a

higher percentage of useful etFect than any other
-\vater-Avheel heretofore made. All sizes, right and left
liantl. are built from patterns perfected under systematic tests in
the Holvoke Testing Tlume.

Parties havinp; power jiknits whirh are unsatisfactory, and
tliose contemplating; the iiiipr(iv(.'iiiriit »i powers, will find it to
their interest to cont<T wiili im-, as I am willing to guar-
antee results wliere others liave failed, no mat-
ter «hat make oftui'hine has been in use. STATE
K KOI' IUEMENTS A\'I> SEJVD FOK CATA-
LOCilE.

S. MORGAN SMITH, York, Pa.
Estimates furnishea for complete power plants and

results guaranteed.

On receipt of^

10 CENTS
. . We will send you a

Westera Electrlm

I
FOR 1896.

Every Lighting man shoulu

have one. ,

ELECTRICIAN PUBLISHING CO.,

Suite S10 Marquette Bldg., CHICAGO.

F. A. ESTEP, Prest. and Treae. F. S. MARTIN, Supt. of Works. JOHN R. McCINLEY, Vrce-Prest.

R. D. IMUXTAUL COIVI
Only Licensed Manufacturers of the UNION STANDARD TROLLEY.

IVIalcers of -tl-ie Celebra-ted

NUTTALL MALLEABLE Steel and other Gears and HAMMERED open Hearth Steel Pinions.

standard Pinion Teeth.

BRANCH OFFICES:
MAYER & KNQLUNn, 1211 Betz Building, Pliihulelphiii. V:\.., Middle States Sales Dept.

CHAS. N. wool), ISO Slimmer St., Boston, Mass., Ni^w Knglaiid Stales Sales Dept.
STANDAKI) UAII^VVAY SUl'PlyY CO., Monadnock Bloclt, Chicago, 111., N. W. States Sales Dept.

A. S, I'AKTIUD'iH, Bank of Commerce Bldg., St. Louis, Mo., S. W. Sales Dept.

CHAS. A. CAVAGNA, 107 15. Fifth St., Cincinnati, O., Central Slates Sales Dept.
EDWARD 1'. SHAIU', 41 Niagara St., Bull'alo, N, Y,, NurllnTii States Sales Dept.
SCHMINKE & NEWMAN, New Orleans Sales Depl., N... ;i:;l Magazine St.-, New Orleans, La.
JOSHUA HENDY MACHINE WORKS, racillc Coast Sales Dept., No. 38 Fremont St., San Francisco, Cal.
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tfyOUWintany WehdvefumhedDope-fori
y^ _ < / M/neoft/ie/drgeitDrm

f inr/ie country. I

h-Phanndn
LOMPANY,

2i2mdfkt5tXHICAB0.

Gasoline Engines.
Tlie Best and
Cheapest Potf-
er for drlTlnff

Dynamos. Steady Idglit Qnaranteed. Send
for Catalogue, £tc.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

CHICAGO CAS and CASOLIM E ENGINE

J. J. NORMAN CO., nfrs.,

Used for jiaklDg Electric Iiiglit or furniebing

power 'or any purpose required. Specially

adapt'jd for electric ligbt In private enterpri&es.

The latest great invention of this progressive age.

B^ilt in from 2 to 60 horse power. Stationary or

/5rtable. Ib the simplest power on the market, A
dwarf In size; a Samson in strength. Costs hut

little to run it. Has no equal for even speed and

durability. Send for catalogue.

60 and 62 5. Clinton Street, CHICAGO.

(139)

Pointer No. 9.
Our engine governor Is the

simplest in existence. Re"
quires NO OIL, and will main-
tain a stated speed under any
change of load.
See the regulation guaran^

tee In catalogue.

CATALOGUES FREE.
"A" ENGINES, "B" DYNAMOS.

J. H. McEwen Mfg. Co.,

Church, between Dey and
Cortlandt Sts.,

NEW YORK. ?

REGTRADEMARKs Jhe Rhosphor BRONZE SmeltingCo.|imited,

2200 WASHINGTON AVE,PHILADELPHIA.

1
"ELEPHANT BRAND PHOSPHOR-BRONZE
IN&OTS,CASTINGS,WIRE,RODS,SHEETS,ETC.

J'/uj/>fun,J}ujini>"
— DELTA METAL

/^iTV CASTINGS, STAMPINGS and FORCINGS
ORIGINAL AND Sole Makers IN THE U.S.

ROOT IMPROVED WATER TUBE BOILER.

SBLLINO AQBNTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, iHo

ABENDROTH & ROOT
MFG. CO.,

28 CUff Street. NEW YORK.

J. C. BRILL COMPANY, - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

LJpon
nds

'Housand!

of satisfied consumers all over, the
world sing the praises of the

"Florida" Steam Boiler.

We have the names ot a few thou-

sand of these in type. Thej' consti-

tute the largest list ot Steam and Hot Water users ever printed. Shall we send
you list covering your section of the country?

*^mencan <^o//erCompany.
"We Heat the World."

New York: 94 Centre Street. - Chicago: 84 Lake Street.

New Orleans.

MempMs.

Office & Factory,

67-69-71

CANAL STREET.

Chicago. III.

The Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manulaclurart tt tht

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BTTILT IN UNITS OF SO TO 1,000 H. I».

ALSO BUILDERS OF

Smoke Staci^s, Tanks, Etc., and All Glasses of lion Work.

Bpeetflcatlona, drswlagi and Frteei nwalched
on applleatloB.

Send for Catalogue of Climax and Compound Boilers.

DOMESTIC -

Electrical Work.
ConetSe and Practical ^^ptanatioflS lof Plumbs

ers, Tinners and Hardware Dealers on How
to Wire Buildings for Bells, Alarms,

Annunciators and for Qas
Lighting from Batteries.

Illustrated with Twenty-two 'Diagrams.

By William A. Wittbecker.

Price in Paper, 2.5 Cents.
Price in Cloth, 50 Cents.

Special attention given to the building of Electric Motor and Trail Cars.

Builders of Brill No. 21 Truck with solid forged frame, and "Eurelta" Maximum Traction rivotal Truck.

THE growing demand for simple electrical ap-
paratus in dwelling houses, offices and work

shops and the need of plain instructious whereby
any person without a previous Itaowletlge of elec-

tricity may be enabled to undertake their suc-
cessfiU installation, has prompted the publication
of this little book. It is not intended for the
amateur who seeks for nothing but experimental
work, neither is it expected to enlighten the ex-
pert electrician; but to the person who is seeking
for information that mil assist him in increasing
his daily earnings this little volmne is addressed.
The information given is above all else practi-

cal, and with a close observance of the directions
laid down anyone without the slightest knowl
edge of electricity should be able to do the work
described.

Electrician Publishing Co.,

Suite 5 1 Marquette BIdg.,

CSI-IICS.^V<50.

<f •

% Aluminum I

\ Nickel Alloy. \

9 Manufactured by The National Ohe o
* & Reduction Co. , under Letters Patent *
9 dated Sept. 18, 1891, No. 459,494. O

^ This alloy is especially and now univer- °

Q Bally used for armor plates, gon metal, pro- *
j^ jectlles, acid pans, propeller wheels, car £
O wbeele, steel castings of any description and q
* general foundry castings in either gray ^
O iron, malleable iron, braes, bronze and cop- q
* per castings. It is nsedvery extensively in ^
O puddling furnaces, open hearths, reverber- q
* atory furnaces and steel converters. Its 4:

O fluidity and cleansing properties to metals, o
* aside from its strengthening qualities, are *
9 attested by indisputable authorities. O
* *

Aluminum Nickel Alloy is reduced from °

2 twenty cents to FOUR CENTS per pound *

^ in ton or 6oo°lb. barrel lots. Sold under 9
Q strict guaranty. *

o Natioaal Ore & Reduction Co.,
*

O ST. LOUIS, MO. o
* *
O Branch Agencies and Supply Offices: q
* BioHAED Baied & Son, Ironmongers, *

Hamilton, England, and Glasgow, Scotland. O
* "Wm. Clendinnenq k. Sons, Montreal, *

2 Can. O
* D. C. Caboll & Co., Pittsburg, Pa.
* The Judnson Mfq. Co., San Francisco, z.

1 cm.
* *
o #0*0*0*0*0*0*0*0*0*0*0*0*0
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The Pamter=Morrison Push Button Flush Switch.
PATENTED DECEMBER 22, 1891.

This Switch is absolutely the only Flush Switch on the market combining simplicity of

construction with perfection of mechanism.
They are entirely fire and damp proof, sides and base being porcelain.

They can be wired without taking apart, saving time and labor.

The finishing plate can be made to harmonize with other decorations of the room, and need

not be put on till all other work is done.

They are positively non-arcing.
They can be placed in groups and are easily accessible in all their parts.

The buttons indicate by the touch whether on or off.

They are finished with brass, nickel or copper face plates, and all parts are interchangeable.

The Switch is lo ampere, Double Pole.

Price $2.00. A small extra charge for any special finish desired.

^ nORRISON SOUTHERN ELECTRIC CO.,
MANUFACTURERS,

MOONLIGHT

SCHEDULE
FOR 1896.

Every Li^htin^ Man Needs It.

Send 10 cents for a copy. Liberal

discount if large quantities are

ordered.

ELECTRICIAN PUBLISHING CO.,

Suite 5 1 Marquette BIdg., Chicago.
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Have You Read

.

« »

TECZ: I^ATZSST ANII IXEOST PRACTICAXii
BOOK OBT "TXSIiZSPHONY? IT Tg ^

i."i TELEPHONE HAND-BOOK,
BY HERBERT LAWS WEBB,

Member of the /Itmrican Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London.

/Author of "A. Practical Guide to the Testing of Insulated Wires and Cables."

Joint Author of "Electricity in Daily Life."

146 PACES. 138 ILLUSTRATIONS. CLOTH. HAND-BOOK SIZE. PRICE, POSTACE FREE; $1 .GO.

CONTENTS:
The Invention of the Telephone. Sound Waves. Articulate Speech. Electric Telephony.

The Bell Telephone. The Microphone, Current Induction. Electromagnetic Induction.

The Induction Coil; its use in the Telephone Transmitter. The Complete Telephone

Circuit. Magnet Telephones. The Bell Telephone Receiver. Other Forms of Magnetic

Telephones. The Gower, Ader and D'Arsonval Receivers. Mercadier's Bi-telephone,

The Siemens, Kotyra, Neumayer and Bottcher Receivers. Carbon Transmitters. The

Blake Transmitter. The Long-distance Transmitter. The Solid-back Transmitter.

The Berliner Transmitter. The Cuttriss Transmitter. Various European Transmitters.

The Efficiency of Carbon Transmitters. Batteries for Telephone Work. Open Circuit

Batteries. Closed Circuit Batteries. The Practical Management of Batteries. Magneto

Bells. Automatic Switches. Telephone Line Construction. Metallic Circuits. Under-

ground Wires. Lightning Arresters. Inside Wiring. Installation of Telephone Instru-

ments. Inspection and Maintenance. The Condenser: its use in Telephony. Electro-

magnetic Retardation. Exchange Working. Small Exchanges. Party Lines. The

Bridging Bell. Long Distance Telephony. Duplex Telephony. Simultaneous Tel-

egraphy and Telephony. Appendix.

teg- The only Practical Up-to-Date Book of its kind. A Timely Work. Published and for sale by

ELECTRICIAN PUBLISHING COMP
Suite 510 Marquette Building, CHICAGO

%^
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^IaA.TINUM
For ail Purpofloe.

Scrap aad Native Platinum yorohHsed.
BAKER & CO., 408-*±4 >'ew <?ers©y

Ka>iTnad Ave., Newark, W- «l.

Boiler Oil
Oil Feeder

Prevents formafion and

Removes Scale in

Boilers.

JAS. W. DAILEY,
319 Philada. Bourse.

PHILADELPHIA.

SEND FOR CIRCULAR.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite BIO Marquette Bldg.. CHICAGO.

wgENUIjiE RAWHIBE

LAGE: iSiTHER.

HULTZ'S PATENT

jJIIEYCO\/Eft.

ELJ; DRESSING
AND

BELTi CEMENT.Vl'DVEN LEATHER LINK BELTJIjCE

(^ELTINGr, »t.I,oul»,Mo.,U.S.A.

BSA.VOHEa: liit Sonuuer St., Boston; 113 Liberty St., New Tork; laSBorth 3d St., PhUedelpbln

1^^.rculari

GRAPHITE SPECIALTIES
FOB EliECTBICAIi 1TSES:

Graphite Bods of Various Ijengths, firom 1-5 Ohm to lOO Ohms Resistance
to the Inch. Graphite Boxes and Crucibles, Beslstlng Heats

of4,000 Degrees. Inqinirles Gladly Answered.

JOS. DIXON CRUCIBLE CO., Jersey City, N .J.

VULCANIZED FIBRE GO.

EST^BLISKCBID 1873.
SOLE MANUFACTURERS OF

HARD VULCANIZED RBRE
FACTORY:

WIUMINQTON, DEL.

In Sheets, Tubes, Rods. Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices,

The Standard Electrical Insulating Material of the World. OFFICE:
14 DEY ST., NEW yORK-

REWIRED Wmi RAVEN WHITE CORE WIRE

OFFICE

1 131 THE ROOKEBY.

Chicago, April .30, 1800.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upou the market, we have decided to
use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test

will no doubt be a most severe one.

Yours very truly
THE FERRIS WHEEL CO.

By L. V. Rice. Mgr.

GRIMSHAW WHITE CORE

RAVEN WHITE CORE

Used exclusively for all Incandescent Light-
ing at World's Columbian Exposition.

Used in some ot the largest buildings in the Unite*
States.

rniUIDCTlTinM l llir IIIIDC used by some of the largest central stations

UUIlirLIIMUII Lint WlnL. and Fire and Police Departments in the U.S

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St.. New York.
RTt A'N^r'TTfi'',. ' CHICAGO BOSTON: SANFSANCISCO.

't
320 Dearborn St. IM Congress St. 102 Sacramento St,

Black Diamond File Works.
Bst. 1863. Inc. 1805.

We make any

kind of File or

Rasp known to

3h« File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Omr regnlar gooda are on sale In every leading Hardware
Store In the United States and Canada.

G. & H. BARNETT COMPANY,
Philadelphia, Pa.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Meeiianlcal Purposes, Railway Dust Guards, Washers
and Packings. Patent hisulating Cleats.

MANTJFACTUBED BY

WIRE
LINKS

THE KARTAVERT MANUFACTURING CO., Wilmington, DeL

WIRE
LINKS.FUSE

SHAWMUT
FUSE WIRE COMPANY,

93 Federal St.,
BOSTON, MASS.

Morris Metcalf, Representative,
lOO Washington St., CHICAGO, ILL.

Electric UghtlDK and
I'ower Apparatus.

THE

TVirf^rolr'nilts nmlroin un'
Si) Uglit 4,w>0 volt Jtrii^li dyiia-
iiio; tim uiaxhiiuii) potoutlai
botwotm any twi> jiolnts on tuo
circuits, or dynunio, not ex-
c(!4'Uliic 1,600 volts. This will
be exhibited Jit tlio IlruBli iix-

hlbltiit tlio National Exhibi-
tion In New Yi>rk. BRUSH

ARenfiJes 111 all largo cttl(?K."~' " WHell Rloctrlc Oouipany,
; Iioiiver, Colo.
!|«i IiiUln, yiikohama, Japa]

ELECTRIC CO.,

omoi> oiiU WorkM. Cetr. Hotdeu and Mnnon t^tti., CI<KVEIi iXO. OHIO.



$3 per Annum.
Vol. XIX

EVERY SATURDAY. 10 cents per Copy.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED. WEATHERPROOF, UNDERGROUND and SUBMARINE.

"'TR.'HixsoNr' Simplex Blectrical Company,
MS? Monadnock Block. CHICAGO. 75-81 Cornhili, BOSTON, MASS.

UANUSACTTBEB Of

I]ffSni>ATE!D ELiIiGTRIG HITIRE,
FIL.ICXIB11.JB: C0BI>S and CAJBUES,

«•• iuid SOS Knth Third Street. • - raiI.ADBE.PHIA, PA.

INSULATED WIRES AND CABLES
Aerial,

Underground and

Submarine,
For

TJSI.BPHOSIE,
TBI.ECrBAPH,
KleHT and POWEB.
Lead encasing in all its

Branches.

KBBITB TAPES.

W. R. BRIXEY, Mfr.,
J. E. HAM, Cen'l Agt.
203 Broadway, New York
S. F. B. Morse,

Chicago, HI.

CALIFORNIA
ELECTRICALWORKS,

San Francisco, Cal.
NEW ORLEANS
ELECTRIC CO.,

New Orleans, La.
KENNEDY&
DUPEROW

Washington, D. C.

WILLARDL.CANDEE. ijjusinBssManaspr? GEO. T. MANSON, W.H. HODGINS.
H. DUKAUT CHEEVER, (

""slness Managers,
Qe^,, s„p(_ Secretary.

THE OKONITE COMPANY, LIMITED,

253 Broadway, New York.
INSULATED

WIRESandCABLES,
For Aerial, Submarine and Underground Use.

, Gandee Aerial Wires.

Manson Protecting Tape.

-fRADOSHTt Okonlte Waterproof Tape.

BRANCHES: Chicago, Boston, Philadelphia, Pittsburgh, Mlnnea^Ils, Cincinnati, Kansas City,

Omaha, Louisville, St. Louis, San Francisco, London and So. America.

i-ON'-!:

OFFICE AND FACTORY, SANDUSKY 0.

( AGENTS: )

0. J. Mayer, Betz Bldg., Philadelphia, Pa.
Smith & Wallace, Hamilton St , BoBton, Masi.
Ed. P. Sharp, 44 Niagara St., BaSalo, N. Y.
Arthur S. Partridge, Bank of Commerce Bldg.,

St. Lonie, Mo.
J. M. AtkiDBon & Co., 1439 Monadnock Bldg.,

Chloago, 111.

B<)ger & Atwater, 214 Pine St., Saa Frandaco,
California.

Central Electric Co., 173 Adams St., Chicago.
Harry M. Shaw, 126 Liberty St., New York.

SOLE
MAKERS IN THE

U. S. A.

THE Fuel Economizer Co.,

MAIM OFFICE AND WORKS: MATTEAWAN, N. Y.

^ESTIIN Eleotrioal IngtamenS Co.,
—"^^ 1 14-120 William St., NEWARK, N. J,, U. S. A.

WBstoi Standard Portable Dirsctasadiw
^''"""'*''^*' "'"'"""""ters. voitammefers.

^ Amnieters, Mllllamnieters,

Drouiid Detectors and Circuit Testers,

Otimmeters, Portable Baivanometers,

Our Portable Instruments are recog-

nized as The Standard the world over.

The Semi-Portable Laboratory Stand-
ards are still better.

Our Station Voltmeters and Am-
meters are unsurpassed in point of ex-

treme accuracy and lowest consumption
of eneriry.

"'K

The NORTHERN ELECTRICAL MFG. GO.,
MADISON, WIS.,

Manufaciueeks of

MOTORS and DYNAMOS.
Our machines will operate STJS-

PEXDBD from CEILIXG OVER-
irEAI> or B01.TED DIRECT to

8IDE WAEIi as readily as when
occnpying floor space in the ordi-

nary manner. All bearings self

oiling. See onr new patented de-

vice for COXXECTIXG MOTORS
DIRECT TO TurSE SHAFT, SAV-

UXG BEIiTS. PUI.IiEYS AKD FLOOR SP-4^CE.

ANDERSON STEEL TROLLEY POLES AND HARPS.

PIVOTAL BOSTON TROLLEYS
Received only Award for Trollefs at Chlcaeo

Maonfactnred by A1.BEBT Sc J. Iff. ANDEBSOy, 289-293 A St., Boaton Mass.

STANOARO UNDERGROUND GABLE GO.,
THE ROOKEKY,

CHICAGO,
WESTIXGHOUSE BUILDING,

riTTSBUKG,
Cable Contracts Taken Including Installation

TIMES BUILDING,
NEW YORK.

WIRES and CABLES. S'„r,s;/r

JAS. 6. BIDDLE
945 Drexel Building, Philadelphia.

STANDARD ELECTRICAL TEST INSTRUMENTS.

young Induction Coils with and
withouf variable Condensers.
Long-Distance Telephone 1312.

''CAHALL"
VERTICAL WATER TUBE BOILER.

BEST IN THE WORLD.
MaDiifactured by

Tbe Aultmaa & Taylor Macbiaery Co.

HEXD FOR OATAI.OGIIE.
Cahal) Sales Department,
Sole Agents lor the U. S.

Bank of Cominerce Bldg., Pittsburg.

The Rookery, Cbicago.
415 Orexel Bldg., Philadelphia.

lOlSTremonI Bldg., Boston.

Grimshaw Wires and CableSi

Incandescent Lamps,
Sockets, Switches, Etc.

J. W. MASON,
DEALER IN

General Electrical Supplies,
KANSAS CITY. MO.

IMPORTED

GARBONS
FOR ARC LIGHTS.

Soft Cored and
Solid.

Wkite for Peices.

55 S. Canal St.,

ED. WERTHEIM, ..Chicago.

COLUMBIA
COLUMBIA INCANDESCENT UMP CO.,

1910-19U 0Ut6 Street, ST. LOUIS.

WASHINGTON PATENT AGENCY,
908-914 St., N. W., Washington, D. C.

Largest in the world. Advice free. Electrical

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plantih
Gstimates and Drawings Sabmltted^

WESTON ENGINE CO^,
PAINTED POST, N. V.

REPRESENTATIVES.
JULIANSCHOLL b 00.. - 126 Liberty St.. N. Y. OI«y
THEKEYNOLDS-LAEOE & CO. , 41 No. 7th St., PWlB.

,

SOHANTON SUPPLY ii MAOH'Y 00., - Scranion, P».
ijTHOS. K. OABEY i BEOS. 00., 26 Light St., Baltlnton, MA.
iHITCHELL. LEWIS & STAVTCR OCSeattlp. Waftb.

^I&H ^RAJif _ JLfllV S.pCti)

Ko«.( -''. /r'-»»'^

r-<^^ ^m] VMvm] P,o-
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hercules batteries^
Clede batteries

Peru Electric MrG,Co.

--=^ Peru, Md. -

PORCElAlN IHStlATIOM Of all Kinds
We Solicit the maKin$ of

SpecAl Designs of PorcelAin.

^Sj

KNIFE SWITCHES
Of Capacities from 1 5 Amperes to 600 Amperes.

Single and Double Throw,
Single, Double Break,

Single, Double and Triple Pole,
"With and without F^lse Extension.

BALL-BALL CO., ltd..
MANUFACTURERS,

Station F, Philadelphia, Pa.

Wholesale trade particularly solicited. Write
us. Our prices will surprise you.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Pubushinc Co.,
Suite 510 Marquette Building,

CHICAGO, ILL.

ONE
DOLLAR
EACH.

Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension. Handsomely Finished.

Absolutely Reliable. Complete Stock Carried in Chicago.

MASON ELECTRIC EQUIPMENT CO., Selling Agents, Telephone Harrison 714, I 202 Fisher BIdg., CHICAGO.
Maoufactured ty THE FIBERITE CO., Mechanicville, N. Y. Hoefgen, Moiham & Co., 80 William St., N. Y. Joshua Hendy Machine Works, San Francieco, Cal.

THE CARD ELECTRIC COMPANY,
eld, OKio.IVI;

Generators for ' Power
Transmission and Iso-

lated Lighting.

Generators are all Mul-

tipolar and Slow Speed.

Agents Wanted In Unoccupied Territory.

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates.

The Triumph Electric Co.,
Oincsirina-ti, Ohi^.

Manufacturers of

Medium and Slow Speed Electrical Machinery,
Direct Connected Generators,

Direct Connected Elevator Motors,

Direct Grip Hoists,

Motors for Special Work.
WRITE FOR CIRCULAR M.

Agents in all large cities.
Office and Factory:

610-616 Baymi Her Street.
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Do

You
The *' Pioneer"

Enclosed Arc Lamp

Like

i rl3.X- i7l3.ri to come daily, scattering dust on your stock

and putting his dirty ladder in your way ? You can avoid him

if you will throw out your old dust-making lamp, and, get

the "Pioneer" enclosed arc lamp which only needs trimming

every two or three weeks, as the carbon burns 100 to 150

hours without change. This saves you from $15 to §20 annually

per lamp in carbons and labor alone, besides the dust and

annoyance of daily trimming. Besides, it is shadowless, noiseless, clean, simple and safe

THE ELECTRIC ARC LIGHT CO.

LOUIS B. MARKS. M. M. E., 687 & 689 BROADWAY,

Chief Electrician. .New York...

Morris, Tasker & Co.,
INCORPORATED.

Offices 222-224 South Third Street,
PHILADELPHIA, PA.

PASCAt IROX WORKS, PhUadelphia.
DE1.AWARE IKON WORKS, New Castle, Del.

Manufacturers of

Boiler Tubes, Wrought Iron

Pipes and Fittings.

Electric Light and Railway Pipe Poles
a Specialty,

European Representative. Rotiert W. BlackweM. No. 39 Victoria St.. Westminster. London. S. w

Jewell Belting Co.,

TAXXEKS OF

OAK BELTING LEATHER,
3Ianufu<>turers of . . .

High Grade Oak Belting,

HARTFORD, CON^S.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Abendrotb & Koot Mf. Co. xix

Adams ifc Westlake Co xi

Adams-Bagnall El. Co x
Akron Elec. Mfg. Co i

American Battery Co
American Boiler Co xix

American Carbon Co vi

American Elec. Works xi

American Engine Co v,xviii

Anderson, Albert & J. M... i

Armorite Interior Con. Co.xxii

Arnold. B. J xvil

Arnold, Schwinn A Co. . . xvil

Bain.Foree xvii

Baker&Co xxil

BallA Wood Co.. The
Ball-BaU Co.. Ltd ii

Ball Engine Co
Barnes, Wallace x
Bamett Co.,G. & H xxii

Becker. August
Besly & Co., Chas. H xxli

Biddle, James G i

Bliss Co., E. W
BowersBros
Brady, T. H xi

BriUCo., J.G xix

Brisey, W. R 1

Brockton Elec. Mfg. Co . . . vi

Brown, D.. Cedar Co xil

Brush Electric Co xxli

Bryan <fe Humphrey xvli

Buckeye Electric Co

—

...

Butler Hard Rubber Co.... xiii

Card Electric Co. . . . ii

Central Mfg. Co xli

Channon Co., H x
Chicago Belting Co xix

C.,B. &Q. R. R
Chicago Edison Co iv

Chic. Genl. Fixture Co...

Chicago Ins. Wire Co
Chicago Teleph. Sup. Co.. xv
Clon brock S. B. Co ...xix

C, M. A St. P. R. R xvli

Colburn Electric Mfg. Co..

Collins i Co., H. E i

Columbia Inc. Lamp Co... i

Commercial Elec. Sup.Co. xvi

Conn. Tel. & Elec. Co
Cor. School of Technol'y..

Cross, F. J xvli

Cutter El. & Mfg. Co x

Dailey, Jas. W. xii

Dallett. Thos. H. &Co
Dayton GlobelronWks.Coxvili
Det.&Clev. Steam Nav.Co.. xvii
Dickinson Elec. Supply Co. iv

Diehl Mfg. Co vii

Directory, Principal Elec.
and Mech. Engineers... xvii

Dixon Crucible Co.. Jos... vi

Eastern Elec. Cable Co ... .

Eddy Elec. Mfg. Co v

Electric Arc Light Co Hi

Electric Appliance Co x

Electric Storage Bait. Co.

.

Ix

Electrician Pub. Co
ix. xiv.xv, xvi, XX

Empire China Works x
Eyanson & Armpriester.. Iv

Farr Tel. & Con.Sp. Co ... . xv

Faucett. I. L
Ferracute Mach. Co
Flberlte Co., The ii

Fleming-Spence Elec'l Co .xvil

Forest City El. Works....

For Sale Advertisemts xli

Ft. Wayne EL Corp xxi

Fuel Economizer Co i

Oarlock Packing Co
Garton-DanlelsElec. Co.. xlii

General Electric Co viii

Gillett Mfg. Co X

Gordon-BurnhamBt.Co... xiil

GuIldALord

Hart,C.S xli

Hart & Hegeman Mfg. Co. vili

Hine & Co., L. A xU
Holmes Flbre-Graphlte Co.

Huebel & Manger xv

Hunter Fan A; Motor Co.... Iv

Imperial Porcelain Works.
Independent Elec. Co xxii

Internat'l Cor. Schools... xvii

Jewell Belting Co ; ill

Johns Mfg. Co., H. W iv

Kartavert Mfg. Co
Keystone Tele. Co xv
KUpstein & Co.. A

Ladd A. W xii

Lasell & Co., Edward x
Leclanche Bt. Co xili

Leffel & Co., James xvili

Le Roy, J. A xiii

Lombard Water Wh. G. Co. xi

Manhattan Gen'l Cons. Co. xi

Mason. J. W i

Mayo. v. J xvii

McEwen. J. H. Mfg. Co...

McRae, A. L xvii

Menominee El. A M. Co . . . xi

Metropolitan Elec. Co .xx

Moore, Alfred P i

Morris, Tasker & Co Ill

Morrison Southern El. Co.

Munsell &. Co. , Eugene x

National India Rubber Co.

National Ore & Red. Co.. xix

New York Ins. Wire Co... xxii

Norman, J. J. Co xix

Northern Elec. M fg. Co . . . . i

NorthwestEnglneer'gCo. . . xv
Nuttall Co. , R. D xvlii

Otfice Spec. Mfg. Co xvii

Ohio Storage Batterj' Co..

OkoniteCo.,The i

Orient Electric Co., The. . xi

Otto Gas Engine Wks.... xix

Partridge Carbon Co i

Pearson, F. J. Mfg. Co
Peerless Rubber Mfg.Co.. . x

Perkins EL Switch Mfg. Co.

Perrizo, Paul, Jr., Cedar &.

Lumber Co xii

Peru Elec. Mfg. Co ii

Philadelphia Eng. Works.
Phillips Ins'd. Wire Co.. xi

Phosphor-BronzeS.Co.Ld xix

Racine Hardware Co xviil

Rau Mfg. Co xi

Reisinger, Hugo ix

Remington-ShoIesT.Co.. xv
Richards & Meacham xv
Rose Polytechniclnstitute xxii

Samson Cordage Wks x

Sawyer-Man Electric Co . .
.

Sehoonmaker, A. O xli

Shawmut Fuse Wire Co. . . xxli

Shultz Belting Co xxii

Siemens & Halske E. Co..

Simplex Electrical Co.,The, i

Sioux City Brass Works...

Smith, S. Morgan xvili

Standard Inc. Lamp Co. xlv
Standard Paint Co x
Standard Tel. & Elec. Co.. xv
Standard Underg.Cable Co. i

Stanley Electric Mfg. Co.. xiv
Stilwell-Bierce & Smith-
Vaile Co xii, xiii

Storey Motor & Tool Co. . x

Toomey, Frank xii

Triumph Electric Co ii

United El. Imp. Co xvi

Ullca El. Mfg. & Sup. Co.. Iv

Van Duzen Gas Eng. Co . . xix
Van Nuis. C. S

Viaduct Mfg. Co xv
Vulcanized Fibre Co xxli

Want Advertisements ... xli

Washington Pat. Agency . i

Webster, Warren & Co.... xviil

Wertheim. Ed i

Western Electric Co vii

Western Tel. Cons. Co . .

.

vii

WestinghouseEl.&Mf.Co.. v
Weston Electrical Ins. Co. i

Weston Engine Co 1

Whitcomb, Geo. D. Co .... xli

Whitney Elec. Inst. Co. . .

.

x
Willard El. & Battery Co. xii

Wirt, Chas xi

Worcester Poly. Inst xili
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HARDTMUTH CARBONS.

Cored and Solid -For Direct Upish-ting;.

...lARBE IMPORTATION JUST ARRIVED...

General ••••

Western Agents:- Chicago Edison Company,

[dis^n
..DEALERS IN ELECTRIC LIGHTING SUPPLIES.,
luildins, 139 A.dams S-tree-t, OM , I

A Rigid Mast Arm,

REPAIRING.

Adapted to all conditions—Arm any
Length. This is the Cheapest Pole

for the money. Lightning Arresters,

Single and Double Pole Iron Box Fuse

Boxes. Get our discounts. Write us.

Utica Electrical Mfg. & Supply Co.,

UTICA, N. Y.

PATENTED
JULY 16. '96.

"Eyanson" Quick Break Switch.

EYANSON 6l ARMPRIESTER,
Formerly J. Grant High & Co.,

123 N. am STREET,

PHILADELPHIA, - PA- ^^^^ -^.HP-
SwItCheS

and

Switch-

boards

of all

Descrip-

tions.

Writ© for our ne'w
J

catalogue "I>."

BRANCH OFFICES:
l^^\,<5^: Metropolitan Electric Co., lSG5tb Avenue.

NEW YORK: 136 Liberty St.. Cliapm & Douglas.
LOUISVILLE. KY.: 313 \V. Main St.. James Clark. Jr. & Co,
NEW ORLEANS, LA. : 608 Custom House Street, Wldnier & Spranley.

ELECTRIC
LAMP
SIGNS

NEW ERA IN ELECTRIC ADVERTISING.
Each lamp is a single letter, which greatly simplifies the construction

of a sign, and permits an unlimited advertising display. This sign
is low-priced, economical of operation, easily read, very conspicuous,
and may be changed in a moment from one form of words to another.
"We manufacture High Grade Incandescent Lamps. Lamps of any

voltage furnished.

iBislc y^ur l\l I »dl
ipN

»^L.Y IHO«-ISe -for

DICKINSON ELECTRIC SUPPLY CO.,
High Grade incandescent Lamps,

American Tract Society Building, NO. 150 NASSAU STREET, NEW YORK.

"i.f.J."ittrl{CarHtate
(PATENTED.)

Simplicity Effectiveness— Durability—Economy
No coils to short-circuit or lireak. no oxidation, perfect air
circulation, easily controlled and regulated by patented knife
s^vitcli. Adjustable to three different degrees of heat. Prices,
etc.. on application. .......

H. W. JOHNS MANUFACTURING CO., 87 maiden lane, NEW YORK.
IVeiv York. Chicago. Philadelphia.

T m ALTERNATING CEILING FAN WORKS

^m:,

We Guarantee It. Uses less current

1 NA/orlcs.
Only Fan having Blade Adjuster. Air can

No Commutator. No Brushes,
than any Fan on the Market.

Our Direct Ourren-t
OUR GUARANTEE IS GOOD.

be thrown UP or DOWN. All Bearings SELF-OILING.
Asl< for New Catalogue and Discounts, and you will send us an order

FANS FINISHED IN BRONZE, NICKEL AND POLISHED BRASS. We manufacture a full line of BELT

;) FANS AND WATER MOTORS, Agents wanted in Leading Cities.

Hunter Fan & Motor Co.,
(Successors to TihtU WaliT Meter Co.,}

FUUTCaiM, IM. Y.
' F. B. LATHAn & CO., Agents, 136 Liberty Street, NEW YORK....
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

AVe buUd all necessary apparatus for the transmission of Electrical
Power through factory or other buildings.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORK, H. B. Coho & Co., Mail and Express Building'.
PHILADELPHIA, Walter C. Mclntire & Co., 500 Commerce St.

BOSTON, G. M. Angler & Co., 04 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bldg., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

Westinghouse Electric and Manufacturing Company,
Pi-t-tsburs, Pa.,

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution In Cities, Factories, Mills and Mines.

The Tesia Polyphase Alternating System of Electrical Transmission by which
Power, Incandescent and Arc liighting may be operated from the same circnits.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

CHARLOTTE, N.C 36-38 College St.- - - nkBuil'
NEW YORK, 120 Broadway. PITTSBURQ, Westinghouse BuildinK. _ _ _

CHICAQO, New York Life Building. TACOMA, WASH., 102 South loth St. BUFFALO, Erie County Bank Building.
ST. LOUIS, American Central BIdg. SYRACUSE, N. Y., Bastable Building. SAN FRANCISCO, mils Building.

For Canada address Aheam A t^oper, Ottaira^ Can.

BOSTON, Exchange Building.
PHILADELPHIA, Qirard Building.

WASHINQTON, D. C. 1333 F St. N. W.

Multipolar Dynamos and Motors
For Belted and Direct Con-
nected wort^ to either

steam engines or water

wheels . . . . .

A new line of Six-Pole

Generators adapted to our

new

AMERICAN-BALL ENGINE.

MANUFACTURED BY

AMERICAN ENGINE CO.,
iOLJND BROOK, N. J-
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We are making the very best Carbons now on the market, and

selling them at prices that you cannot afford to remain unaware

of* Operating as we do the largest factory outside of the

'* Trust/' with a daily capacity of 150,000 carbons, the prompt

execution of large orders is assured.

AIVIERIOAIM CAFRBOIM OO
IMoblesvilli Ind.. KJ. S.

Brockton Leather Nail Heads,

25c ^^^ THOUSAND.

BROCKTON ELECTRIC MFO. CO.,

BROCKTON. MASS.

DIXON'S BELT DRESSING
AND LEATHER PRESERVATIVE.

Is guaranlued to prevt-nt slipiiiiig- and tu preserve the leather.
It will pay you to send i'ur circulars and testimonials.

JOS. DIXON CRUCIBLE CO., Jersey City, IM. J.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accamnlators.
American Battery Co.

Electric Storage Battery Co-

Ohio Storage Battery Co.

Aniiniiciators.
Chicago Gen'l Fixture Co.

Electric Appliance Co.
Mason, J. W.
Menominee El. &. Mech. Co.

Arc liamps.
Adams-Bagnall Elec. Co.

Chicago Gen'l Fixture Co-

Electric Arc Light Co.

Fleming-Spence Elec. Co.

Ft. Wayn Elec. Corporation.
Manhattan Gen'l Cons. Co.

Perkins Elec. Switch Mfg. Co.

Van Nuis. C S.

Westinghouse El. & Mfg. Co.

Arc liigltt Cord.
Samson Cordage Wks.

Assayera.
Nat'l. Ore &, Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.

Chicago Edison Co.

Chicago Gen'l Fixture Co.

Commercial Elec. Sup. Co.

Electric Appliance Co.

Electric Storage Battery Co.

Gordon-Burnham Bat. Co.

Leclanche Battery Co., The.
Mason, J. W. , , „
Menominee El. & Mech. Co.

Northwest Engineering Co.

Ohio Storage Battery Co.

Pearson, F. J- Mfg. Co.

Western Electric Co.

Bells.
Electric Appliance Co.

Huebel & Manger.
Menominee El. & Mech. Co.

Western Electric Co.

Belting.
Channon Co.. H.
Chicago Belting Co.
Jewell Belting Co.

Shultz Belting Co.

Bicycles.
Adams & Westlake Co.

Arnold, Schwlnn & Co.

Boilers.
Abendroth & Root Mfg. Co.

American Boiler Co.
Clonbrock Steam Boiler Co.

CoUin8&Co..H. E.
Freeman &. Sons Mfg. Co.

Racine Hardware Co.
Weston Engine Co.

Books, Elertrical.
Elcctncian Publishing Co.

Bronze.
Besly&Co-.Cha'J. H.
Phosphor BroiiZcSni.Co..'Lld.

Brnwlic^.
Holmob Plbrc-GrapbltcCo,
Mason. .1. ^\'.

I'HrtrUU'p Ciirbon Co.

Win, C'bas.

nurclJir AInriii**.

KU'Cirlc AppMiinc-- Co.
Jliiubcl m viiiiii!. r.

Mcncii.inef KI. Ki .Mech, Co.

Wcsicru KU'ciru- Co.

«;nl»I**** C^c- ln-iil;it'!(l VMrn«.l
<:altt('«. t^'lt-rl il»- (Set- Insii-

late«l Wlr.-si. t'opittrr.
Mheel iiinl Itur.
American Kli c, Work«.
Brlxey, W. K.

Eastern EKctrlr Cable Co.
Moore. Alfred P.

New York Ihh. Wire Co.

Simplex ElectrlMil Co.

Standard Underground C Co.
Western Electric Co.

4;arbonH,PointH& l*latcM.

American Carbon Co.
ChlcaKO Edlflon Co,
OhlcagoGeDeral Fixture Co.
General Electric Co.
Mason, J. W.

Partridge Carbon Co.
Reisinger, Hugo.
Standard Paint Co.
Werthelm, Ed.
Western Electric Co,

Compound.
Standard Paint Co.

I'Onstruction & Repairs.
Ft. Wayne Elec. Corporation.
Richards & Meacham.

4'Ontractors and Electric
liight Plants.
Akron Elec. Mtg. Co.
Arnold. B- J.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
United Elec ImprovementCo.
Westinghouse Elec & MfgCo.
Western Electric Co.

Copper.
Besly&Co..ChasH.
Bowers Bros.

Copper AVires.
American Electrical Works.
Besly&Co.,Chas H.
Brixey, W. R.
Chicago Edison Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
FiberiteCo., The.
General Electric Co.
Independent Electric Co.
Mason, J. W.
Menominee El. & Mech. Co.
National India Rubber Co.
OkonlteCo., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordage.
Samson Cordage Wks.

Crookes' Tabes.
LeRoy. J. A.
Perkms Elec. Switch Mfg.Co.

Cross-Arms, Pins and
Brackets.
Anderson, Albert & J. M.
Brady, T. H.
Central Mfg, Co.
Conmierclal Elec. Sup. Co.
Electric Appliance Co.
Farr T^-l & Const. Supply Co.
FlbtTlie ':o . The.
Mason. J. VV.

Nu. tali Co. R. D.

Ciif-<>iitH and Sn Ifclics.
Aiul-r'i'm. Albert ^: J, M.
Hit l-;Ull Co,. Ltd.
ChiruifO Kdison Co.
Ciili'iig" Chml Fixture Co.
C'tmmervial Kl*'c. Sup. Co.
CutUT KI, m \Uu Co.
Kddy P'IfC. Mfif. Co.
Kl«*ctrlc ApplUnce Co.
Kvnn^"n «i \rinprle-tor.
Fiirr Tel. .t Const. Supply Co.
F!h.Tlr,-Co ,Th.*.
F'T.tsi City Kl'-f. Wks.
Ft, Wiivriu KI.T Ciirpo rail oil,

Ofnerjil l-'Icn, Co.
]\i\ri Ifl t\»-ii nuiri MfiT Co.
I'lipurlii Porcelulu Work-.
Mn^on..!. \V,

ML-n<»mlni'e KI Itl M-ch. Co.
Morrison S'liith'-rii KI Co,
NuicHllCo.. H. II.

PcTlcns Klfc. -^wlich Mfif Co.
Shitwri.ui Pus.' Win'C.)
UMcii KI. Mfi; tfi Sup Co.
WcntliighoudoKl. Si .\Ifg. Co.

nvnnmofl.
AUr in Klec Mfi?. Co.
Amtirlcan EnginoCo.
Iirush Kleetrh* Co.
Curl Kl-'-trlc Co,
Colbu n El. Mft^. Co.

Dallett &Co., Thos. H.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hine&Co., L. A.
Mayo, V. J
McEwen, J, H. Mfg. Co.
Northern Electl. Mfg, Co.
Siemens & Halske Elec. Co,
Toomey, Frank.
Triumph Elec. Co.
Westinghouse El, & Mfg. Co.
Whitcomb, Geo. D. Co.
WlUard Storage Battery Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
Johns. H. W.,Mfg. Co.

Electric Bailivays.
Brush Electric Co.
Card Electric Co.
General Electric Co.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and llecliani-
cal Engineers.
Arnold. B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. MIg. Co.
McRae, A. L.

Electrical Instruments.
Anderson, Albert & J. M
Biddle, James G.
Chicago Edison Co.
Commercial Elec Sup. Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
NuttallCo.,R. D.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical specialties.
Brockton Elec. Mfg. Co.
Central Electric Co.
Commercial Elec. Sup. Co.
Glllett Mfg. Co.
Imperial Porcelain Works.
Menominee EL & Mech. Co.
Pearson, F. J. Mfg. Co.
Rau Mfg. Co.

Electro-Plating niach^y.
Besly&Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Engines. Has.
Norman Co., J. J.

Otto Gas Engine Wks.
Van Duzen Gaso. Eng. Co.

KngincH, Hteani
American Engine Co.
BalKt Wood Co.. The.
Ball Engine Co.
Mci-^wi-D, J H Mfg. Co.
Phllii.te uhl-- Kng W. rks.
Itiiclii- llHriiwaru Co.
TooTiiey. Fr .iik.

Wcst-n Kiitrtne ('o.

Kx.liiiM-'t l*i|»e Heads.
KiiiiC'tl. 1. L.

F;in Oiflllt^.
Di.-hl Mfg Co.
Iliiiit'T Fun A Motor Co.
W.^Lliigbiiuse El. A Mfg. Co.

F^M'd Water Heaters.
(Jouriori Mfg. Co.

F I tire.
HclmeB Fibre-Graphite Co.
Kartuvert Mfg. Go.
Vulcanized Fibre Co.

FlieH.
Burnett Co.,G. A H.

Fire Alarms.
Western Electric Co.

FUNC Wire.
Brixey. W- R
I'llectric Appliance Co.
FIberlte (;o,. The.
General Klectrlc Co,
Independent Rloctrlc Co.
Shawmut Fuho Wire Co.

4>>askets.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Cears.
Besly A Co.. Chas. H.
NuttallCo,, R. D.

ixcneral Elec. Supplies.
Anderson. Albert & J. M.
Ball-Ball Co., Ltd.
Besly A Co., Chas. H.
Central IClectric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.
Cutter El. A Mfg. Co.
Dickinson Elec. Supply Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Huebel A Manger.
Johns, H. W..Mfg. Co.
Mason. J. W.
Menominee El. & Mech. Co.
Metropolitan Electric Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Pearson, F. J. Mfg. Co
Peru Elec. Mfg. Co.
Shawmut Fuse Wire Co.
Sioux City Brass Works.
Standard Tel. A Elec. Co.
Utica El Mfg. & Sup. Co.
Westinghouse El. A Mfg. Co.

Globes and Electrical
Olassivare.
Chicago Gen'l Fixture Co.

Oov'nors. 1-Vater ^Vheel.
LombardWaterWheel Gv.Co.

Cirapliite Specialties.
Besly A Co.. Chas. H,
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.
Fiberlte Co., The.

Insulators and Insulat-
ing Blaterials.

Anderson. Albert A J. M.
Brixey. W, R
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Empire China Works.
Eyanson A. Armprlester.
Farr Tel. -V » oust. Supply Co.
FiherltP <'o.. The.
Han A Hf'geman Mft^. Co.
Hine& Co. I.. A.

J ,htis Mfff. Cn.,H. W.
ivartavt-rt Mfg. Co.
Mason. .1. VV
Menominee I'.l. A Mech. Co.
NailoTiul India Rulihrr Co.
New York insiiljiied Wire Co.
Nuttall Co.. R L>.

Okonlte Co,. The.
Phillips Insulated Wire Co.
Standard Pamt Co.
Simplex Electrical Co.
Standard Underground C. Co.
Utlea El. Mfg. & Sup. Co.

Insulated AVIres and
Cables—Magnet AVIrcs.

American Electrical Works.
Brixey, W. R.
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
ICastern Electric Cable Co.
Electric Appliance C;o.

Farr Tel. A Const. Supply (jo,

General Electric Co.
Independent Electric Co,
Lasoll Hi Co.. Edward,
Mason,,!, W.
Metropolitan Electric Co,
Mourn, Alfred F.

National India Rubber Co.
New York Insulated Wire Co.
Okonlto ("o.. The.

Phillips Insulated Wire Co.
Simplex I'^lectrical Co.
Standard Underground C. Co.

Lamps. Incandescent.
Adams-Bagnall Elec, Co.
Buckeye Electric Co.
Chicago Edison Co.
Columbia Inc. Lamp Co.
Dickinson Elec. Supply Co.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co.,
Orient Electric Co.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Standard Incan. Lamp Co.
United Elec. Imp. Co.
Westinghouse El. A Mfg. Co.

liiffhtnlng Arresters.
Electric Appliance Co.
Garton-Daniels Electric Co.
General Electric Co.
Utlea El. Mfg. A Sup. Co.
Van Nuis. C. S.

Westinghouse El. A Mfg. Co.

niag^et Wire.
(See Insulated Wires.)

iffeclianical Machinery,
Besly A Co., Chas. H.
Bliss Co., E. W.
Ferracute Machine Co.

Mica.
Bowers Bros.
Johns Mfg. Co., H. W.
Munsell A Co., Eugene.
Schoonmaker, A. O.

Mining Apparatus, Elec.
General Electric Co.
Independent Electric Co.
Westinghouse EI. A Mfg. Co.

Motors.
Akron Elec. Mfg. Co.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Colburn El. Mfff. Co.
Dallett A Co., Thos. H.
Diehl Mfg. Co.
Eddy Klec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Mayo, V. J.

Menominee El. A Mech. Co.
Northern Electl. Mfg. Co.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Westinghouse El. A Mfg. Co.
Whitcomb. Geo. D. Co.
WlUard Storage Battery Co.

Xame Plates.
Ml cker. August.

Oil l-Ve<lcrH.
Uallry. Jus. VV.

I*aekiiis:.
H'.'siy .V Co. Chas. H.
Giirlnck I'licking Co.
.loh'is. H. W.. Mfg. Co.
Peerless Rubber Mfg. Co.

I*niiit<t.
.1 h-is H W.. Mfg.Co.
Standard Paint Co.

Patent Aj;cncies.
Washington Patent Agency

Phosphor llronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker A Co.

Poles.
Brown, De Witt, Cedar Co.
Central Mfg. Co.
Hart. C. S.
Morris, Tasker A Co.
Nuttall Co., R. D.
Perrlzo, Paul, Jr. Co.

Porcelain.
Commercial Elec, Sup. Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.

PnbllHhcrH. I^lcctrlcal.
Electrician Publishing Co.

I Push Buttons.
Electric Appliance Co.
Northwest Engineering Co,

Reflectors.
Glllett Mfg. Co.

Rheostats.
General Electric Co.
Westinghouse El. A Mfg. Co.

t^al Ammoniac.
Kllpsteln A Co., A.

Speaking Tubes.
Electric Appliance Co.

Speed Indicators.
Besly A Co,, Chas. H.
Biddle, James G.
Weston Electrical Inst. Co.
Whitney Elee. Inst. Co.

Springs.
Barnes. Wallace.

Steam Heating.
Goubert Mfg. Co.
Webster A Co., Warren.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
Ohio Storage Battery Co.
WlUard Storage Battery Co.

Street Cars.
Brill, J. G. Co
Ladd, A. W.

Tapes. Insulating.
American Electrical Works.
Brixey, W. R.
Chicago Ins. Wire Co
Electric Appliance Co.
Moore, Alfred P.
New York Insulated Wire Co.
OkoniteCo., The.
Simplex Electrical Co.
Standard Pamt Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones and Tele-
phone Material.
Chicago Telephone Sup. Co.
Commercial Elec. Sup. Co.
Conn. Tel. & El. Co.
Farr Tel. & Const. Supply Co.
Keystone Telephone Co.
Mason. J. W^
Northwest Engineering Co.
Richards A Meacham.
Standard Tel. A Elec. Co.
Viaduct Mfg. Co.
Western Elee. Co.
Western Telephone Cons. Co.

Transformers.
Chicago Gen'l Fixtu»'e Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Simson Cordage Wk«.

Trucks. Electric Car.
cen'T.T" Electric Co.
AVp-tiiiffhoinjp El. A Mfg. Co.

Tiii*I>iiie \Vlie<*lM.
Dnvmn Oioh. I roij Works Co.
L'-ffpl & o. .fjis.

^n^lIh • M rt/an
StllwII-Bieice & Smith

Viiile o

Uut vei'**Ilie*ii.

Cor S. h.iMl r T'^Chnnlngy.
)nt. opr Srhfi >N
Kosf> P>t'vt''ihtiic Institute.

U'afiT M'b<*i*l<..
Davion Gl'bi- Iron Works Co
L. (TH A. o

. Jhs.
Smith S M-.r-^un

Wire. Uiirc.
AnriiTson Albert A J M,
Bes'v & ""o . has H
Bl-MotallK- El Trans Co.
Brlxoy W. R
Ele trie Appliance Co
Indtipendeni Electric Co
National India Rubber Co.
Nuttall Co . K D.
Okonlte Co . The.
Phillips Innulated Wire Co.
Standard Underground C Co.X Ray Outrtts,
LeRoy, J. A.

Por A-lpHabo-tioal lrftcl« of ^^dv^r-tisorrk^rk'ts S^^ l^ac 111.
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OUR "1896" FAN MOTOR.
-

,,^ iM^^Wi ^r \

\

WBf^ f\yi

'^—-^

_^jr^^Eui^^^^j /

1r ^j^M/

r^

You Have Not Heard of It?

Nor do You Know the Price!

Our Circular Tells It All- Send for It.

DIRECT CURRENT, NO VOLTS, IN

POLISHED BRASS AND ANTIQUE
COPPER FINISH.

Alternating" Fan Motors for 7,200 and
16,000 alternations—52 and 104 Volts, in
Nickel Plate and Antique Copper Finish.

Western Electric Go.
CHICAGO. NEW YORK.

IM 1896.

THE NEW DIEHL ELECTRIC FANS.
r^«-?»

HIGHLY FINISHED IN

Japan,

Nickel,

Polished Brass

...AND...

Venetian Designs.

INCREASED
EFFICIENCY,

IMPROVED
MECHANICAL
CONSTRUCTION,

l^or Ca-fcalogues and F^rice L.is-ts Address

DIEHL MFG. COMPANY,
561-363 BROAKWAV. XEW YORK CITY.

ia8-13S ESSEX STREET. B08T0X. ELIZABETHPORT, N. J.
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HART FLUSH SWITCHES.
ILTeTTT- ^a-ce :E=*la-te-

BETTER PROPORTIONS. BETTER FINISH. MORE DURABLE.

No. 1 Plate for 5 and lO Amp.
Hart Switches.

Better Design,

Better Material,

Made of solid plate brass |-inch thick, with beveled edges.

Self-Adjusting Handle,

No Breaking,

No Binding on Face Plates,

No Loose Face Plates.

Handles, Switches and Face Plates Interchangeable.

Single Plates for all sizes of Hart Switches.

Gang Plates for any number of Hart Switches.

SEND FOR "CATAIiOOUE B."

THE HART & HEGEMAN MFG. CO.,
"9" Back of No. I Plate.

THOMSON
5 e POCKET AMMETER.

SMAIil. EBfOIIGH TO BE CARRIED TN

COAT POCKET.
MADE TO
WITHSTAND
ROUGH
HANDLING.

AMMETER SIZES: 2, lO, 25 AMPERES.

VOLTMETER SIZES: 75 AND 150 VOLTS.

Thomson Pocket Ammeter, 4''4 by 3'/3 inches.

THOMSON POCKET VOLTMETER.

GENERAL ELECTRIC COMPANY,
Main Offi

'i^ SCHENECTADY.
Sales Offices in All Large Cities

of the United States

For Canada, address Can. General

Electric Co., Toronto
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i^^&x^&

TRADE MARK'

THE ELECTRA
High Grade Nuernberg Carbons •TRADE ViRK'

FOR DIRECT CURRENT ARC LAMPS, FOR ALTERNATING CURRENT ARC LAMPS.
-seiMO i=-of« u^vTE^-r Fsr^icse i-i^-r to-

HUOO REISIIMGEIER, NO. 38 BEAVER STREET . NEW YO RK.
JiiOI.E IMPORTER FOR THE

USIITED STATES ASD CAXADA.

IF

you are anxious to

secure the latest

electrical books, YOU
should write to the

ElectricianPublishiug

Co., Chicago. You CAN'T
procure too many

reliable, readable

books to READ.
TRADE MARK :

"(Kfjlorrte srctmuulntoc"
REGISTERED SEPTEMBER II. 18B4.

THE LATEST STATION TO CONTRACT FOR

A STORAGE BATTERY IS THE GLARE-

MONT ELECTRIC LIGHT CO., CLARE-

MONT, jeVJIAMPSHI^

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Bldg., PHILADELPHIA, PA.

BRANCH OFFICES:

66 Broadway, New York. 15 First St., San Francisco, Cal.

1543 Marquette Bldg., Chicago, 111. 333 Exchange Bldg., Boston, Mass.
215 North Calvert St., Baltimore, Md,

STORAGE BATTERIES
For Trolley Regulation, Isolated Lighting and
Power Plants, etc., etc. .....

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED

BY W. H. WAKEMAN.
Cloth. 53 Chapters.272 pages.

Containin£: a complete list of 300 questions such as will be asked of any
Engineer when taking examination for U. S. Government or State License, all

of which are fully answered in the text.

pRice, $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published-

As one engineer who has read the book says: *T think there are few engi-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more besides."
The author has treated of a very great variety of subjects which are of

vital importance to all who wish to improve and extend their knowledge of

steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely

separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a
sturdy branch of the National Organization, makes him especially competent
in this part of the work.

The many flattering commendations which this book has already received
from competent judges and high authorities, speak well for its value.

- Suite 510 Marquette Building, Chicago, 111.
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A Perfect
Conduit.

Armored Interior Conilnit is the highest
grade of Ii-on Armored Conduit on the market.

8ome of its special featnres are its fireproof qnalities. the
smoothness of the bore and the fact that it can he hent into

any desired sliape, tlins saving the cost ofelhons and making
it quicker and cheaper to install. Always order Armorite.

GENERAL WESTERN AQENTS,

ELECTRIC APPLIANCE COMPANY,
ELECTRICAL SUPPLIES,

242 MADISON STREET, CHICAGO.

WHY BE A FOCY?
GASRETS MADK
IMSTAXTILV WITK

f in. for

UNIONS.
i in. fov

HAND-HOLES.
§ in, for

MAN-HOLES.
Put up ID boxes, weight 3 to 6 lbs.

Patented and Manufactured exclusively by

PEERLESS RUBBER MANUFACTURING CO.,
10 Warren St., XKW YORK.

PERFECT INSULATION
Can only

be Secured
by the use

of . . .

p.#B
Compound,
Varnish,
Tape,
Paper.

Are You Acquainted With Them?
IF NOT, WRITE FOR PARTICULARS TO

The STANDARD PAINT COMPANY, METROPOLITAN ELECTRIC CO.,

186-188 Fifth Ave.,

. . CHICAGO.
Sole Manufacturers,

81-83 John St., New York.

T-E

C-S FLUSH SWITCHES

AUTOMATIC MAGNETIC

CIRCUIT BREAKERS
Cotter Electrical and Mfg. Co., 1112 Sansom Street

INKEBSE TIME ELEMENT Philadelphia

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H.

MANUFACTUKEKS OF

High Grade Electrical Instru-

ments of every description.

Lil ABLIMiliD l«r)7.

WALLACE BARNES,
AJaiiii/tittu'cr of

FLAT, COILED AND WIRE

STEEL SPRINGS
UF EVERY DESCRIPTION.

Send sample for prices. BriKtol, Conn*

dpiMNJfHmw lUFACTORY.

"^IhT^i^

^ ^^^Ml^^^^ J^ INDIA AND '" the sheet and cut to any size, shape or pattern. Mica Washers, Stamped ^
^ I^V I I ^ ^ ^^B A Ra rs F ^ Mica Segments and Solid Mica Segments gauged to thickness for all the ^
^ ^^^^mj AMBER . . standard railway motors. g
g EUGENE MUNSELL & CO., Miners and importers, NEW YORK, 218 Water Street; CHICAGO, 153 Lake Street. 9-

St. Louis, A. S. Partridjie.

STOCK IX PRIMMPAL C^ITIKS.
Ciu'.^iiiiiati, SiiK'Iaii' Kaiu!;ill. (_'l''veland, Cuyahoga Supply Cu San Fraiicisi-:o. Hrouks, Foilis Ek'<-tric (.'o. .^^

SAMSON SPOT CORD

For ArcLightandTrolley Cord,

SAMSON CORDAGE WORKS, - BOSTON, MASS.

LAMPS
Arc anljraiescent.

Adams-Bagnall Electric Co.,

CLEVELAND, O.
New York, 222 Havemeyer Building.

Chicago. 1654 Monadnock Block.

We/idi^e /urniiM Pope for

some olf/ie/drgalDrkeij

inr/ie counlry. j

H-PHMioN
UOMPANl

imMdrmxHicm.

/^.
I'ATK.NT AI'PLIKD rOH,

V

Qillett
ALUMINUM

REFLECTORS.

THEY DON'T BREAK. Cheaper and Better than Glass Lined.

Mado In nil d'jop tui.l tlitt cono Htyleu, 10 to 35 Inches In dJitmotMr, Sold throvigh tho tnulo. Ask
(lorihjrH for cntnloguo aod dlecountH.

QILLETT MFG.; CO., Detroit, nich.

WIRE.

"CREFELiM" Pure Rubber lovered Wire and
Cables.

.•Century" Weatherproof Une H ire. Prompts
Magnet, Oitlee and Annnneiator Mire, sliipments

liead Eneased Wires and Cables.
Telephone Cables, Etc., Ete.

from
Chicago
stock.

EDWARD LASELL &, CO., 167 Dearborn St., Chicago.

Preserve Your Copies
OF THE

Western Electrician.
BINDERS $1.00 EACH.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Building, • . . . CHICAGO.

THE STOREY nOTOR.

MAIN office:

The Storey Motor &Jool Co.,

YORK Sl SEDCELEY AVENUE
PHILADELPHIA.

Iron Clad,
closed in.

Completely

MoistureDUST and
proof.

Specially adapted for
directdriving machin-
ery.

The application of Mo-
tors to machine tools
a specialty.

Light weight. Slow and
medium speed.

No exterior magnetism.

CHICAGO OFFICE:

Metropolitan Electric Co.

NEW YORK OFFICE:
I 1 2 Liberty Street,

Branch Factory, HAMILTON, CANADA.
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Eugene F. Phillips, Prest. W. A. Hathaway, Treas. \V. H. Sawyek, Secy.

AMERICAN ELECTRICAL WORKS.
PKOVIDEaiCE, R. I.

; BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Stoke. P. C. Ackerraan, 10 Cortlaiult St.

Chicago Store, F. E. Docohoe, 241 Madison St.

Montreal Bra>'ch, Eugene F. Phillips' Electrical Works.

RauManufacturingCo,
Russell BIdg., Randolph and Canal Sis.. Chicago. III.,

MANUFACTURERS OF

Clusters, Flanges,

Special Electrical Goods.

TheOnliWater-WheelGovernortliatGoYerns.
Montague Street Railway Co.

Greenfield, Mass., Sept. 19, 1895.

LOMBARD WATER-WHEEL GOVERNOR CO.,
61 Hampshire Street, Boston, Mass.

Gentlemen:—We have one of your Governors in use
at our power house at Millers Falls, Mass., taking care of

two water-wheels to perfection, regulating the power mihin
a few volts. We took out one Governor and replaced it with
a LOMBARD GOVERNOR which gives perfect satis-

^action. Yours truly. MONTAGUE ST. RY. CO..
(Signed) H. C. Garfield, Supt.

LOMBARD WATER-WHEEL
GOVERNOR CO.,

Sold on trial and absolutely guaran-

teed to hold wheel speed to satisfaction of

purchaser, irrespective of sudden changes

of load.

Send us a description of 3-our water

wheel plant.

61 HAMPSHIRE STREET,
BOSTON, MASS.

T£t£PffOf^f:

miMi W/f/T£ OS !

ARC LAMPS
Al-L. KIN

PLAIN, ORNAMENTAL,

For Direct and Alternating Current.

Write for Catalogue.

The Adams & Westlake Co.,

1 10 Ontario St., CHICAGO.

.Is always the cheapest.

ThehPastto
T. H. Brady, New Britain, Conn., U. S, &.,

Ifan;ifBcturdr o( Maat 4nnB, Fot« %nA
SwlnglDg Hooda, Honse Brackftts «ai£

other Speolsltlet for Ooastrafi^oa
Worfe. — CataloQUti and fcise* f'4r-

nithed on avvV,co,tior:.

WIRT BRUSHES
Are made only by

Charles Wirt, 1026 Filbert, Philadelphia.

For Sale by the Trade.

H. T. PAISTE CO.
Trade Agents: 369 Wabash Ave., Chicago

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-

lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING COMPANY, - m\i 510 Marquette Building, CHICAGO.

OVR 3IOTTO IS :

"HOW GOOD—NOT HOW CHEAP."

New Orient Lamps
ARE SUPERIOR IN QUALITY.

WE make them—YOU need them.
YOU have the money—WE need it.

UETS TRADE.

THE ORIENT ELECTRIC CO., Youngstown, Ohio.

Chicago Office: 1 628 Monadnock. Thad. S. Lane, Mgr.

AGENCIES :

ELECTRIC APPLIANCE CO.,
CHICAGO, ILL.

PETTINGELL-ANDREWS CO.,
BOSTON, MASS.

ELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

r^,/ ST. LOUIS ELECT'L SUPPLY CO.,
>^" ST. LOUIS, MO.

BRADFORD BELTING CO.,

CINCINNATI, OHIO.

Phillips Insulated Wire Co.
}

NEW YORK OFFICE: FACTORY:

39 and 41 Cortlandt St. Pawtucket R. I.
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Position Wanted
In an electric light or power station

as helper. Have had five years study.
Good references as to character. Small
wages. Address "'C, H,,'" care West-
ern Electrician, 510 Marquette Bldg..
Chicago.

Position Wanted
By first class eneineer and electrician, for 12

years superintendent of electric light and stret-t
railway plants. Can do repair and construction
work and make tests. Address A. H., care
Western Electkician.sio Marquette Build-
ing, Chicago.

WANTED.
A competent man to buy mv stock and take

my place «s superintendent "of a' paying lighting
plant in Pennsylvania. 1,600 incandescent and
90 arcs now on; capacity 50 per cent, greater. I
have other business. Salary, $75 per month.

Address, "tlGHTIXG PL.ANT,"
Care AVestekn Electrician, 510 Marquette

Bldg., Chicago-

FOR SALE.
One 1,000 light incandescent dynamo and one

100 light incandescent. Both direct current, com-

pound wound.

I A., ihiive: & ^o.,
234 E. Lake Street,

CHICAGO.

FORSALE.
One f 50 Light Mather Incan-
descent Machinewith Spare
Armature.
One 100 Light Mather Incan-
descent Machine.

FOR SALE VERY CHEAP.
Practically new, in A

I

condition.

Address, "BrYER,"
flere Western Electrician, Suite 510 Marquette
B'd?., Chloaao. 111.

Stil well's Patent STEME. Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

m Stilwell-Bierce & Saiitli-Vaile Co,,

DAYTON, OHIO.
Blsdon Iron A Locomotivo M'oi'kN, t9an Francisco, Cal., Pacific Coast Agent.

Write PAUL PERRIZO JR. CEDAR & LUMBER COIVIPANY,
Marinette, Wis. -for prices on

WHITE CEDAR POLES
before purchasing elsewhere.

FOR SALE-CHEAP,
Six 2^ amp. no volt dyoamos, compound wound.
Six five horse power motors, any voltage.
Twelve amperemeters.
Twelve voltmeters. Write for prices.

HOLMES, PYOTT & CO.,
13 N. Jefferson St , Chicaco.

FOR SALE.
Before placing your orders for lli;s;h (jiradc

Dynamos and 9Iotors, write us for descrip-

tion and prices.

CEO. D. WHITCOMB CO.,
92 fo 96 E. Ohio St.. Chicago. III.

Bargains in Machinery for Street Railways.
One 600 h. p. Corliss engine, one 300 h. p. Corliss

engine; one 300 h, p. Westinghousecompoimd en-
gine; one 250 h. p. Ball automatic engine; two 126
R. p. Ball automatic engines; two 80 h. p. Ball
automatic engines; two 135 h. p. generators. 600
volts; four GO h. p. generators, 500 volts; large
stock of automatic engines and dynamos of
every description. Also a battery of compound
boilers. 70O h. p., 160 h. p. in a pair. FRANK
TOOMEY, 131 N. Third Street, rhiladelphla.

FOR SALE.
Electric light and ice plant in an Illinois town

of 5,600 inhabitants, with a city contract for elec-

tric light seven years to run: 36 arc lights and
1.600 incandescent connected up. Profits 20 per

cent, per annum for electric light plant. Ten-ton
ice plant started July l; ice sold at plant for $3.50

per ton. Capitalized $20,00O; capital stock $15,-

000, twenty-year bonds; total cost of plant, $14,000.

Owners were heavy sufferers by St. Louis tornado
and will sell at a very low figure. Address

"CYCLONE,"
Care Western Electrician, Suite 5io Mar-

quette Bldg.. Chicago.

FOR SALE.
1,500 tons 60-lb. relaying rails;

1,000 tons 75-lb. relaying rails; 800

tons 45-lb. relaying rails. 30 elec-

tric cars in good order. New elec-

tric cars and new and second-hand

passenger cars. 50 box and 50

flat cars, 25 tons capacity. Spec-

ialty in negotiating electric and

steam railroad bonds when payable

at ]'"^iriii' rs' Loan anrl Trust Co.,

N. Y., or Knickerbocker Trust Co.

66 Broadway. N. Y., and printed

at an Ai Bank Note Company in

N. y.

ROLLING STOCK SOLD ON EASY
TERMS.

A.. \A/^. L-.ACM3,
1 7 1 Market Street.

BROOKLYN, N. Y.

FORSALE
CHEAP.

A small holding of
PREFERRED STOCK
of the "Electrical Engl
neer" of New York.

MENOMIMEE, MH'H., for prices on WHITE CEDAR POJLES,

For full information and
particulars address

i i Stockholder,"
care Western Electrician,

Suite 510 lariiiiette Bite,, CMcap,

G LIMAX Oif Feeder

Prevents Formatioa and

Removes Scale in

Bailers.

JAS. W. DAILEY,
319 Philada. Bourse,

PHILADELPHIA.

SEND FOR CIRCULAR.

CUT SHOWING
|||AI<Kt»<>''''"°«";!?

PLATESf

lF=rE_

WILLARD

STORAdE

BATTERY
JOINTS
SOLDER
PASTE
PELLETS

pitCIIMSULATION

WiLUAPDELECTUic
•'"'- BATTERY CO.

-

CLEVELAND OHIO

Did You Ever
See a copy of ou r

latest catalogue
of Electrical

Books? 100 pages,
mailed free.

ELECTRICIAN PUBLISHING CJ,

Suite 510 Marquotto Bldg., CHICAGO.

WHOLESALE

Telegraph, Telephone, Electric Light

AND STREET RAILWAY POLES.
Manufactnr d from Live Cedar 7j'eled. Quick

BhipmentB and best quality.

OCONTO, \^IS.

INDIA AND AMBER MICA,
Can farnldh any siz*., Hlinpn or

pftllrrn. Writ** for MHni<
pl4<M iitid (inotntlonv.

A.O.SCHOONMAKER, Importer,

Central Manufacturings Co.,
CHATTANOOGA., manufacturers and dealers in - TENN.

ELECTRICAL MOULDINGS

Price Reduced!
THE NEW EDITION OF

Prof. Silvanus P. Thompson's Book,

Dynamo Electric

Machinery,

NOW $6.00.

New Edition, Revised and Greatly Enlarged, Price $6.00.

This is the long expected edition of Prof. Thompson's standard
work. It contains nearly 1,000 pages, and is profusely illustrated.

Orders should be sent in at once.

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHINC CO.,
Suite 510 Marquette Building, CHICAQO.
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Victor Turbine Water Wheel.
Cylinder or Register Gate -Close Regulation and High Efficiency

at Full and Partial Gate.

li

The attention of ELECTRIC COMPANIES is called to this CELEBRATEO -WATERWHEEL as particularly adapted to their use, on account of its reiiiarkablr steady moiiuii,
high speed and great efficiency and larf^e capacity for its diameter, being doable
the po-^rtT of most wheels ol the same diameter. It is used by a number of the leading electric com-
-^anies with great satisfaction. In the economical use of water it is witfiout an equal, producing the
ighest per cent of useful effect giaranleedt

SEND FOR CATALOGUE AND PARTIOULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron &. Locouiotive Works. San Francisco. Cal., Pacific Coast Agents.
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Manufactured by The Butlcr Hard Rubber Co. 33 IWIercer St., N. Y.

LE ROY'S
IMPROVED

ALUMINUM X-RAY FLUOROSCOPE.

FOUR TIMES AS SENSITIVE AS ANY YET MADE.

Low Price, I Complete Portable X-Ray I
Goods Guaranteed.

Hi§:h Quality.
| flutfitS for Physiclans |

height 6 Ounces.

AND OTHERS DESIRING AN OUTFIT FOR EXPERIMENTAL USE.
^^rtd s'fc^mp -For ^ii-^vil^r.

J. A. l-E Roy, 143 E.. 13-th S-t., IMe^A/^ Yorlc.

The Standard Open Circuit Batteries
of the World.

SEND FOR OIBCULAK AND PKICEi.

THE LECLANCHE BATTERY CO.,
Ill to 117 East 131st St., N. Y.

WORCESTER
POLYTECHNIC INSTITUTE,

WORCESTER. MASS.
FIVE COURSES OF STUDY.

Mechanical, Civil and Electrical Engineering,
Chemistry, General Scientific Course. 15S-pa£e
Catalojsrne. showing appoiatments sec\iredoy
graduates, mailed free. Expenses low. 29th year.

T. C. MENDESiHAlilj, President.

THE GARTON LIGHTNING ARRESTERS
WIL,Ii PROTECT WHEN A1,L, OTHERS FAIL,.

Unequaled for Durability, Reliability and Efficiency ! Our testimonials back up all of our claims. Send for them.

CARTON-DANIELS ELECTRIC CO., Keokuk, Iowa, U. S. A. mextiox this paper.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

Gordon Primary Battery
EXCELS IN

Long Life, Efficiency,

Economy, Adaptability,

It is absolutely Non-Freezing.

Labor Saving,

Free from Local Action,

Freedom from Gases and Odors.

Superior Generation of Energy.

These Batteries are in use by the most
prominent Telephone, Fire Alarm and Rail-

road Companies of America,
Send for descriptive circular and price list.

We guarantee all our Cells.

MANUFACTURED BV

The Gorfloi-Bnrnliani Battery Co.,

82 West Broadway, New York.

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 Harquette

Bldg., Chicago. You will save TIME and

MONEY by doing so

DYNAMO BUILDING,
With detail drawings and instrnction!<« for winding-.
Giving co«j*ect sizes of wire, dimensions of iron, etc.
Also diagram for house wiring

BY l_. C. >VTr\A/^OOD.
Profusely illustrated. Size of page, 10x8 inches. Price, *3.

"This work is gotten up especially for amateur builders and non-professional
men. All measurements and instructions for winding are taken from machines
in actual service. Particular attention has been given to every detail of construc-
tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build dynamos, but to superintendents, engineers

and workmen who have the care of established systems."—Frwm Preface.

Pronounced to be a practical aivd complete work.
Sent postpaid on receipt of price.

ELECTRICIAN PUBLISHINC CO.,
SUITE 510 MARQUETTE BUILDING, CHICAGO.
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The Electric Motor and Its Applications.

By T. C. martin and JOSEPH WETZLER.
THIRD EDITION.

With an Appendix by Dr. Louis Bell, bringing the book down to date.

Cloth, 315 large quarto pages, 353 Illustrations. Price, $3.00.

The wealth of information contained in the three hundred and odd large

double-column pages of this important work is equaled in few special technical

treatises, even those of a professedly exhaustive character. More than one hundred
different motors are described and illustrated—^many in great detail— and the

different applications are similarly fully treated. Many of the illustrations are

full page, and- the details of construction, particularly of armatures, are fully

illustrated. The treatment is simple, clear and concise, and little mathematics
is employed, the work being essentially of a practical and largely of a descriptive

character. The section on alternating motors resumes in a simple manner with-

out mathematical formulae, the principles upon which they are based, and that

on thermo-magnetic motors treats this interesting class in greater detail than

can be found in any other publication. An interesting feature is the historical

method of treatment, by means of which the different steps in the advance of

theories and design can be clearly traced, and the varying results of explorations

in many d-ip'ections instructively followed.

CONTENTS.
Chapter I. Elementary Considerations.—Chapter 11. Early Motors and Ex-

periments in Europe.—Chapter III. Early Motors and E.xperiments in America.
—Chapter IV. The Electrical Transmission of Power.—Chapter V. The Modern
Electric Railway and Tramway in Europe.—Chapter VI. The Modern Electric

Railway and Street-car Line in American.—Chapter VII. The Use of Storage

Batteries with Electric Motors for Street Railways.—Chapter VIII. The Indus-

trial Application of Electric Motors in Europe.—Chapter IX. The Industrial

Application of Electric Motors in America.—Chapter X. Electric Motors in

Marine and Aerial Navigation.—Chapter XI. Telpherage.—Chapters XII, XIII.

Latest American Motors and Motor Systems.—Chapter XIV. Latest European
Motors and Motor Systems. — Chapter XV. Alternating Current Motors.

—

Chapter XVI. Thermo-magnetic Motors.—Appendi.\. The Development of the

Electric Motor since 1888.

Copies of this or any other electrical hook puhlislted mil he sent hy mail, postage
PREPAID, to any address in the world, on receipt of price.

ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building-, CHICAGO.

«*HAHDMADI-HII1H GRADE ^R
We Make

5TAIW
Ihe Jrade

One Price

.. QUALITY

nTHOUSAHD

CLrrwTOH.Wis.

Cents

THEY WILL

Cents
ALLOWED

5©Vatt5 pi

(linton.Wis

16 C.lw-

19J-19J (aSalle ST.

THE S. K. C. SYSTEM
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station Distribution,

ill and Factory Equipment,
Generators will be wound and guaranteed for an E. M. F. as high as

10,000 VOL.XS.
CORRESPONDENCE SOLICITED,

STANLEY ELECTRIC MANUFACTURING CUMPANY
'i-t-tsf^ield, IVIass., U.

TI-IE ROYAL ELECTRIC CO., Montreal, Canada, are

sole licensees for the manufacture and sale of the S. K. C.

System in Canada. . . , , . . .

IMtAIVCIIK*^ OFFICES:

Sckn F'ranoBBco, I06 IVIai rlce-fc S-fc.
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VIADUCT MFG. COMPANY
Is the oldest concern
of the kind in this
country, with one ex-
cepiion, manufactur-
ing

Magneto Bells,

Telephones,

District Telegraph

Messenger Boxes

and other appliances.

It has had IS years'
experience; 5 years as
licensed manufacluror
of the American Hell

Telephone Company.
It has made more
Magneto B„']ls thiin all

the other manufactur-
ers in the country. Its

standard work' is

known by all experi,
enced telephone mon^

The works are lo-

cated at the Relay
Station, Baltimore &
Ohio Railroad, and run
by water power.

It manufactures all of its own woodwork, as
well as brass, iron, steel and everything connected
with its output.

Send for new catalogue and mention this paper.

VIADUCT MFG. CO.,

2 S. HOWARD,

il-timori IN/ld.

T
ELEPHONES N'

We are sole manufacturers of the ceiebraied
KEYSTONE LONC-DISTANCE TELEPHONE,
an instrument which has no superior.
Write to us for Catalogue and prices.

SUPPUEO

KEYSTONE TELEPHONE CO., PITTSBURGH, PA.

JIADISON - - WISCONSIN,
MANCrACIDEEBS OF THE

Standard Loud-Speaking. Long-

Distance and Exchange

Telephone.
Perfect in Detail, of Highest Efficiency and Best Pos-

sible Electrical and Mechanical Construction.

Eqnip"pd^th Odt Xhw MasnelO B'»ll provid»d wlih pperially

poweifui Generut r lia\lnt; i »rgf fiehl nnt-n ta of b-i-t quality «-(

maJTuetic ett-el, Jam'Duteil hnuatures with ample ^•iro t-pacw h-hI com-

bliiintf tbe q lalf l*>a of Ur««q'iiirit i v a M hitih v.iUhw"; fOlarlz«.l l»«)l8

with '6 tra i» piv.rcl MriuKtute-* (ihe p t*»nS on Fame huvirg D<tw ex-

pired) 11 dh ghoi-ftficlrntof pelf indiicti.m In pr..p.>rnon iowli.ding,

UiM whole adap ed t > meet the m -at vxacting requii emt-nt- of stvrice

Will ring bells on lorg lines of hieh resistance. Will rng a large

number cf bells in series on short lines. \\ ill ring on a line

va.-nus makes of bells with different windings. Will work with any make of switchboard.

Will drop a shutter on long lines, etc., etc.

Sol Licen--*>B for Bale of Mlld*^ Mattery TrHn«niittt-r in th« rnit«l Ft..t-B Patent franted

A..ril 17 b 18&4 For BlmpUdty, small **lmerwj job. onllre nm<ti-coutHCt, a d powerfai tranami*-

eiou. It b-.- li.i . qo^l. No adjuatmeni. required. Wlil not pack or get *jut of order.

Standard Telephone Exchange Switchboards
Maoutactnred and controlled Ij.i-a'" tie mo.t 'apld and '£?''' ""P"'-'''" "''''» "j';' °"" V^Ln"

il,» uuMic, ....h-aclni! novel .n; ..rUi.ml f-Htu .-« p^BseMed b/ u; .ther : r- q"i.>- ""'"['' P""::^""-

"rator la I. e-l h.tn. .em .v ^to a -wer a .nbscriuer-a call, rUg n.imber w^nifd, an. oomect the

ime" E-tiu,»l^» (or comi,...to equipment ot eicbaagt» and toU l.ne systema promptly (nrmohed.

rorresi.Mndfno** Solli-i(ed Address

THE STANDARD TELEPHONE & ELECTRIC CO.,
riAUlSON, WUCONSIN.

p. L. SPOOVEE. President. B. W. BITCHFLPEE Secretary.

- H. C. DODGE, Gea'l Snpt. H. A, TAYLOB, Treasurer,

\Ve Manufacture

SifSeTELEPHONES,
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL, MINN.

...FOR...

TELEPHONES
..^^ TO THE..

VIADUCT CO., Baltimore,

Farr Telephone & Const. Supply Co.,

342 DEARBORN STREET, CHICAGO, ILL

We Maiinfactnre and Sell at M'holesale....

Magneto Bells, Receivers, Induction Coils.

WRITE FOR PRICES.

AI Backboard Phone, complete $9.00

A8 Magneto fitted up. complete Phone 7.00

A3 Bell Call Phone, complete 4.00

A2 Is A8 on Backboard 8.25

Best 10,000 Ohm Magneto 3.25

Best 5.000 Ohm Magneto 2 85
Strenathened Electrose Receiver 60
Best Hard Rubber Rece'ver .70

Hunning Non-packing Ira im'tter 50
Hunning Nickel Plated Transmitter 65
Induction Coils, 250 Ohms 27
Automatic Switch and Springs 35
Binding Posts 03

All (Tood-s gnaran'eed Prices are net ca?b.

Send email ord^r and get catalogue. . , .

Chicago Telephone Supply Co.,
118-120 Quincy St., Chicago. III.

The Slioles Typewriter

Is a recent production of the best invent-
ive skill in the country and is . . .

NOT
behind any typewriter

IN
the line of such improvements as are
essential to the success of ....

ANY
writing machine. In fact, the Reming-
TOS-SlIOLES

TYPEWRITER
leads all others ill that

COMBINATION
of features which please thi^ operator
and muke it a pleasure instead of hard
work to run our machine.

Send for catalogue or call and examine.

REMIN6T0N-SH0LES TYPEWRITER CO.,

147 MONROE STREET,

CHICAGO.

The

Auto-

Telephone

AT LAST!

CHEAP,
SIMPLE,

PERFECT.

Desk Set No. 29,

Automatic Intercommunicating

Switch on each Instrument.

•

RICHARDS & MEACHAM,
Sole Agents for Chicago and Northern Illinois,

84 and 86 La Salle Street, CHICAGO.

HUEBEL & MANCER,
290 Graham St., BROOKLYN, N. Y,

DON'T THINK
That yoti can keep posted as to

what is going on in the western

electrical field without reading the

Western Electrician. It is the
electrical newspaper, and if you
are not a subscriber you will find it

to your advantage to become one

at once.

§3.00 per year;

S1.50 for six months.

ELECTRICIAN PUBLISHING CO.,

Suite 510 IMarquette Bldg,, CHICAGO.

Bound Volumes

)||fESTERN [lECTRICIA}I

FOR 3AI.E,

From Vol. 1. to Vol. XV.

ASDBSSS

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette BulldiDg, CHICAGO.
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THE.

UNITED ELECTRIC

IMPROVEMENT CO.
OFFICE AND WORKS:

19th St. and Allegheny Ave., PHILADELPHIA, PA.

New Discounts

Series Incandes-

Forall Systems
f

Ciirrent, Candle-

1

on Standard

cent Lamps

and for any

Power or Base.

TRIAL ORDER SOLICITED.

Alternating Current Generators, Transformers, Motors.
Arc Lamps and Switchboard Equipment

for Central Stations.

WRITE FOR DESCRIPTIVE CATALOGUE.

Multipolar and Bipolar Direct Current Dynamos and Ap-
purtenances for Isolated Plants.

Improved Long Distance Series Incandescent Apparatus
and Supplies.

. M"- Kim Li
SI

D RyAA/-

tio {U/TH Our
/\J\DVE

To ^

COEBESPONDENCE SOLICITED. SATISFACTION GUARANTEED-

MOONLIGHT SCHEDULE
FOR 1896,

rslONA/ READY.
Send 1 cents for a copy. Liberal discount

if large quantities are ordered.

ELECTRICIAN PUBLISHING CO.
SUITE 510 MARQUETTE BUILDING, CHICAG
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i. e. e.

ConsaltlnE Electrical Engineer.

BPE01A1.TT:
SlMtrlo Bailways and Pow6r Stations.

1B41 Harqnette Blde-t Chicaeo.

For^e Bain,
Electrical ard
Mechanicai Engineer.

Plans, Sp«olflOBtloni and
General Engineering.

Expert In Patent Oansea.

Snlte 1657, 166S and 1659
MonadDOGk BaU'ilngr, CHICAGO.

Oonsniting,
Designing,
SupervlBiDg,
Gonstrnoting,
Testing,

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Keports, Estimates, Flans,
Specifications, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Turner BuLldins, Ht. Iionis.

Virginius J. Mayo,
Electrical and Mechanical Engineering,

Consulting, Designing, Supervising.

Contractor and Manufacturer of Ma-
chinery for special purposes.

TEL. MAIN 436.

100 N. Clinton St„ CHICAOO.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

306 Oriel Bldg.. ST. LOl'IS. MO.

THE FLEMINC

ALTERNATING

ARC

LAMP...

• • •

Simplest

Neatest and

Best

Working

Lamp onthe

Marl(et.

• • •

New
Catalogue
Just Out.

• • •

Agents Wanted in

Leading Western

Cities ;:::;::

Our Prices are

Right.

FLEMING -SPENC_E F LECTRICAL CIm

652 Hudson St., New York.

Summer Homes.

In the Lake regions of Wisconsin,
Northern Michigan, Minnesota, Iowa
and Dakota, there are hundreds of

charming localities pre-eminently fitted

for summer homes. Nearly all are

located on or near lakes which have not
been fished out. These resorts are easily

reached by railway and range in variety
from the "full dress for dinner" to the
flannel-shirt costume for every meal.
Among the list are names familiar to

many of our readers as the perfection of

Northern summer resorts. Nearly all

of the Wisconsin points of interest are
within a short distance from Chicago or

Milwaukee, and none of them are so far
away from the "busy marts of civiliza-

tion" that they cannot be reached in a
few hours of travel, by frequent trains,

over the finest road in the northwest

—

the Chicago, Milwaukee & St. Paul Rail-
way. A description of the principal
resorts, with list of summer hotels and
boarding houses, and rates for board,
will be sent free on application to F..A.

Miller, Assistant General Pass. Agent,
Chicago, 111.

General Electrical Engineering of Every Description.

Valuation of Electric and Steam Plants. Plans and Specifications furnished.
for aU kinds of electrical installations ; consultation, superintending, etc.

Plans and all data for the complete construction of dynamo electric machinery of any capacity
or voltage. JflAGARA FAIiliS, IV. Y.

NOTICE.
TO THOSE INTERESTED 'IN ELECTRIC

LIGHTING.

It you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is ;ust the book

thousands of men have been waiting for; it will be what you

want. 273 pages. Illustrated. Cloth, $2.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Bldg., Chicago.

HIGH GRADE on paper means little,

BUT in fact and manufacture MUCH.

WORLD CYCLES
ARE BUILT TO LAST.

Champion John 5. Johnson rides one.

Ex-Amateur Champion Roy McDonald rides one.

A. D. Kennedy, Jr., the record breaker, rides one.

Am. Champion George Ruppert rides one.

Homer Fairmon, Pat. O'Conor and other crack riders are

all winning races on WORLD CYCLES.

THEY ARE UP-TO-DATE AND SWELL.
Write us for Prices. Catalognes Free.

ARNOLD, SCHWINN & CO., Manuf|cturers,

Peoria and Lake Sts., Chicago, U. S. A.

New Dynamo Tenders' Hand-Book.
By r. B, BADT.

226 Pages, UO Illustrations. FlexibleCloth Binding. Size of Type Page
5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It Is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Rook sold, and over 5,000 of the new.

Electrician Publishing Co.,
Suite 510 Marquette Building, CHICAGO.

ELECTRICITY
Mechanics^ Arthltectuml Drnwlng and I)e-

nlgnlng; ArchKeclurc; Slcchiinlcai Drawing'

:

Blcnm Enplnperlng (StaUon.irj, Lofomollve or

\ Blarln)-)! Civil, Railroad, Krlclgo, llyiln.ullp and
' WUBlclpal Engineering: Plurablnf nnd Heat-

ing; ConI and Metnl Mining; Froi-pccllng, i

the English BrnncliM. g
\ Until further notice experimental

5

} tirparatns will be furnished free to j

'students. Send for Free Circular and

Book of Testimonials, stating

subject yon wish to study, to

Thi International "> b.

pondence ScUoob, J Scranton,Pa.

OFFICE

SPECIALTY MFG. CO,
Rochester, N. Y.

MANUFACTURERS OF

Shannon Letter and Bill Files

and Letter File Cabinets

RAPID ROLLER COPIER,
UNIVERSAL CARD FILES,

Schlicht's Standard Ledger Indexes,

And a complete line of

METAL VAULT FURNITURE.

Send for printed matter.

...CHICAGO BRANCH...

9, II and 13 Monroe St.

me tOASr LINE to MACKINAC
•TAKE THE I { *

TO CLEVELAND
MACKINAC-

2 New Steel Passenger Steamers
The Oreatest Perfection yet atteined in Boat

Construction — Luxurious Equipment, Artistic
Furnishing:, Decoration and Efficient Service,
insuring the highest degree of

COnFORT, SPEED AND SAFETY.
Four Trips per Week Between

Toledo, Detroit ^Mackinac
PETOSKEY, "the SOO," MARQUETTE,

AND DULUTH.
LOW RATES to Picturesque Mackinac and

Return, Including Heals an^ Berths. From
Cleveland, $iS; from Toledo, $15 ; from Detroit,
$13.50.

EVERY EVENING

Between Detroit and Cleveland
Connecting^ at Cleveland with Earliest Trains

for all points East, South and Southwest and at

Detroit for all points North and Northwest.

Sunday Trips June, July, August and September Only.

EVERY DAY BETWEEN

Cleveland, Put=in=Bay # Toledo
Send for Illustrated Pamphlet. Address

^ A> A. SCHANTZ« a^ p. a., DETROIT, MICHi

T6e Detroit aqd CleYelami steam Nav. Co.

IT'S ALL RIGHT.

Webb's Telephone Hand-Book.
expert as well as the novice-

A book for the
Price $ 1 .00.

ELECTRICIAN PUBLISHINC CO.,
510 IVI^rqu^-t^^
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Progress the Order of the Age.
THE NEW AMERICAN LEADS.

Becent Improvements made In tbe Nhw AmeiiCBD TnrbiDc>haTO ^aoreaBed the power as per
their dlittueter. tind produc d ffrt-ater uiUcleaoy fmm whole to hati Vtier tbno any other tarblae,
as evl BQCfd by lb < £ol<owlQff, copied from oertlUnd tests made at Uolyoke, Mass., on the dates
Damed, ad sl^^rje I by A. F. tilcKman, en^meer ii charge of experiments, and E. S. Waters
hydranltc erRioi er

Tho orlgiuali) of th^>ne certificate!) and tests of other sized wheels can be seen at otir office.

Tesr of n+.l- n. Wli c -.111 y «>,'04.
|
Teatof a42-iii. WheeI-.Ialy 14, '94.

Head
Rev.

per
Mtin.

Lll Ft.

S-e^'.

H P.
Per
i.ent.

Head
Rev.

NlYn.

C!l, Ft.

uer
Sec.

H. P.
Per
Cent.

Whole Gal.

«

y.

16. 6
16.42
16.78
17.03
16.88

119.17
I22.00
117.33
111.83
118 67

141.58
127.18
112.60
98.12
82.07

205.27
195.19
175.74
149.99
118.40

79.76
82.58
82.18
79.31
75.52

Whole Gate
%

16.33
16.56
16.69
17.13
17.48

128.00
134.80
129.33
125.25
121.00

134.18
120.85
104.85
92.76
70.80

199.66
188.14
162.89
142.40
98.85

80.50
83.09
82.77
79.21
70.60

For Information and Catalogue write

THE DAYTflN GLOBE IRON WORKS CO.. Dayton, 0., U.S.A.

Racine Automatic

HIGH SPEED

ENGINES
rroml tol2.5 H. P.

Especially Adapted for

ELECTRIC
LIGHTING.

And all places where
high speed in connection
w.lh . conomy is desired.

Over2.50t) in use.

Porcupine & Tubular

BOILERS.
M/!RINE ENGINES
AND OUTFITS.

^end forcatalOEue
dp«ci ibing nun new
1 t . 6 H. P. Auto,
matio Enelne and
Boiler outfit.

Racine Hardware Co.,
RACINE,IWIS.

BINDERS
FOR THE

Merfi Eleclriciaa

$i.06 Each.

EMmsFuLGo.,

CHICAGO.

AMERICAN-BALL

ENGINES.

Multipolar Dynamos and Motors.

AMERICAN ENGINE CO.,

Bound Brook, N. J.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Bpeclall7 designed and adapted to

ELECTRIC POWER AND LIGHTNING PLANTS.
Securing a hieh ET'iaranteed percentagre and ^reat Htt-Hdiitf-* o^

motion, under variable loadfl. An aneqaaled concentration ul pwwpi,
and an unprecedented high velocity. Its qnlcklr opAr'>t)iiC bHl"
anced eutfH, affords prompt and fln« regrnlation oy ttuvi-ni'ir *»tj«'>
faction guiiranteed where others fail. Write for calacuirue, aua state
rouT wanted

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A.

STEAM HEATING.

WEBSTER VACUUM SYSTEM OF
STEAM HEATING.

STEAM HEATING.
Without back pressure upon the engines guaranteed.

Exclusive improvements and greolest scope of advantages known for the purpose. Effects the r'-moval of air and
water from all radiation, tiirougli one pipe at the base of each radiator t)r series of radiators

COI\/ll=>RISIIM(3 THE SYSTEIVI.
NEW ^'ORK, 39 Cortlandt Street.

CHICAGO, 1304 Monadnock Building.WARREN WEBSTER &C0,, Camden, N, J,
:no f-of« r^OA/ F^yKIVIF^tHI-E-r.

THE Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Gives more power as to diameter -nith n

hit/fherpereentage of useful efTcet than aiiy other
water-wheel I ereto'forc made. All sizes, rl^lit an-l left

liand. are built from patterns jierfected under systematic tests lu
tlio 1 olvoke 'j esting I'lume.

1 artics liavin« power plants which are imsatisfactory, and
those conteniiilatinR the improvement of powers, will liutl it to
their interest to confer with me, as I am w^illin|; to guar-
antee results where others have faileiH no mat-
ter ^\ hat make ofturhine has been in use. J^TATF.HKOriUKMKXTS AXB !$£X'I> FOR CATA-

S. MORGAN SMITH. York. Pa.
Estimates furnished for complete power plants and

results guaranteed.

On receipt of..

10 CENTS
We will send you a

looaiM Scleliilfi

FOR 1896.

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Bldg., CHICAGO.

F. A. ESTEP, Prest. and Treas F. S. MARTIN, Supt. of Works. JOHN R. McQINLEY, Vice-Prest.

R. D. IMUXXALI- COIVIF>AIMY,
ai_i_e:gihe:nv', i=>iD^.

Only Licensed Manufacturei-s of the UNION STANDARD TROLLEY.
IVIalcers ^-F-thte Celebra-ted

NUTTALL MALLEABLE Steel and other Gears and HAMMERED open Hearth Steel Pinions.

BRANCH OFFICES:
MAYER &
CIIAK. N
8TAN1
A S

Cll

Standard Pinion Teotii.

ENOI>UNi:). 1211 B-tz Building, Pliiiadelpliia, Pa.. Middle States Sales Dept.

WOOD, ISO Sumnner Si., l!oaton. Mass., New lOuiland Slates Sales Dept.

)Am) RAILWAY SUPPLY CO., Monadnooit IJlocIt, Ciiicaffo, III., N. W. States Sales Dept.

PAR'I'HIIMJIO, lianli of Coinmerce Bldg,, St. Louis, Mo., S. W. Sales Dept.

AS. A. CAVAONA, 107 E. Fifth St., Cincinnati, O., Central States Sales Dept.

ODWARD P. SHARP, 44 Niagara St., Buffalo, N. Y., Northern States Sales Dept.

SCHMINKK it NEWMAN, New Orleans Sales Dept., No. 321 Magazine St., New Orleans, La.

JOSHUA HENDY MACHINE WORKS, Pacific Coast Sales Dept., No. 38 Fremont St., San Francisco, Cal,
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ce & Factory,

67-69-71

CANAL STREET.

Chicago, III.

Gasoline Engines.
The Best and
Cheapest Powd-
er for driTins

l>ynaniot§t. Steady I^ight Gnarantced. Send
for Catalo^^ue, £tc.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

CHICAGO CAS and GASOLINE ENGINE
Used for "jaaklng Electric I^ight or furniahlog

power for any purpose required. Specially

adapted for electric Ugbt in private enterprises.

The latest great invention of this progressive age.

BrJlt in from 2 to 50 horse power. Stationary or

r,ortabte. Is the elmpieat power on the market. A
dwarf in size; a Samson in strength. Costa but

little to run it. Has no equal for even speed and

durability. Send for catalogue.

J. J. NORMAN CO., nfrs., - 60 and 62 S. Clinton Street. CHICAGO.

GaSf

GasolineTHE OTTO

ENGINES
and....

Natural Oas
FOE

Electric Lighting.
SIZES 1 TO 260 H. P.

Electric Light Plants in Operation

from 2 to 250 H. P.

Tie Otto (las Emiiie Works, Inc

OVER 4.'i.000 SOIiD PHI1.ADEL.PHIA.

REG.TRADE MARKS

J.AcapnovMlcrnei

The Phosphor Bronze SmeltingCo.Qmited,
2200 Washington ave.,philadelphia.

"ELEPHANT BRAND PHOSPHOR-BRONZE"
1NGGTS,CASTINGS, WIRE,RODS,SHEETS, ETC.— DELTA METAL
CASTINGS, STAMPINGS and FORCINGS
ORIGINAL AND SoueMakers in the U.S.

ROOT IMPROVED WATER TUBE BOILER.

SBLLINO AGENTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff Street. NEW YORK.

J. C. BRILL COMPANY, - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

ii^i^HMiii
jfeggaafERSi^gTi^ijgy'^;

X VEI-TERAIM.
"Florida" Steam Heating BoilerThe

is not an experiment. It has been before the pub-
lic a great many years. While it is an "old timer,"
it is up-to-date, as it embodies all the latest and
best developments of modern ideas in the manufac-
ture of steam heating apparatus

IJiLUSTRATED OATAIiOGl'E FREE.

*Pfmerican S^o/'/erCompanj/.
HIGHEST HONORS

,

ANTWERP WORLD'S FAIR.

New York, 94 Center St.

'We beat the World.'

Chicago, 84 Lake St.

The Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manulicturers •! th«

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BTJILX IN tJNIXS OF 50 TO 1,000 H. I».

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Glasses of Iron Work.

apeeiflcatlona, drawlBKS and Frleea furBlahed
on application.

Send for Catalogue of Cirmax and Compound Boiler*.

DOMESTIC
Electrical Work.
Concise and Practical Explanations for Plumbs

ers, Tinners and Hardware Dealers on How
to Wire Buildings for Bells, Alarms,

Annunciators and for Qas
Lighting from Batteries.

Illustrated with Twenty-two 'diagrams

.

B}^ William A. Wittbecker.

Price in Paper, 33 Cents.
Price in Cloth, 50 Cents.

THE growing demand for simple electrical ap-
paratus in dwelling houses, offices and work

shops and the need of plain instructious whereby
any person without a previous knowledge of elec-
tricity may be enabled to undertake their suc-
cessful installation, has prompted the publication
of this little book. It is not intended for the
amateur who seeks for nothing but experimental
work, neither is it expected to enlighten the ex-
pert electrician; but to the person who is seeking
tor information that will assist him in increasing
his daily earnings this little volume is addressed.
The information given is above all else practi-

cal, and with a close observance of the directions
laid down anyone without the shghtest knowl
edge of electricltj' should be able to do the work
described.

Electrician Publishing Co.,

Suite 5 10 Marquette BIdg.,

o *o*o*o*o*o*o*o*o*o*o»o*o*o
* *

I Aluminum I

\ Nickel Alloy. \
* *
O Manufactured by The National Obe
* & Keduction Co., under Letters Patent *
£ dated Sept. 18, 1891, No. 459,49i. O

O *
^ This alloy ie especially and now nniver- ^

Q sally used for armor plates, gun metal, pro- *

^ jectiles, acid pans, propeller wheels, car 2
O wheels, steel castings of any description and

*

4( general foundry castings in either gray ^
O iron, malleable Iron, braoe, bronze and cop- q
* per castings. It is asedvery exiensively in

5^

O puddling farnaies, open hearths, reverber- q
* atory furnaces and steel converteis. Its ^^

O fluidity and cleansing properties to metals, o
* aside from its ftrengtnening qanllties, are *
2 attested by indisputable aulhoiilles. O

o *
. Aluminum Nickel Alloy is reduced from ^
' twenty cents to FOUR CENTS per pound *

j^
in ton or tioo-lb. barrel lots. 5old under o

Q strict guaranty. *

o National Ore & Reduction Co., o

O ST. LOUIS, MO. o
* *
O Branch Agencies and Supply Offices: q
* Etchaed Baied & Son, Ironmongers, *

2 Hamilton, England, and Glasgow, Scotland. O
* Wm- Clendenneng & Sons, Montreal, *
° Can. 2
5 D. C. CiEOLi, & Co., Plttabarg, Pa. *
* The Judnson Mfq. Co., San Francisco, •:

O CaL *

o #o»o#o*o*o «o#o«o#o#o *o*o*

o

special attention given to the building of Electric Motor and Trail Cars.

Builders of Brill No. 21 Truck with solid forged frame, and "Eureka" Maximum Traction Pivotal Truck.

OF INSULATED WIRES AND CABLES.

By Herbeet Law3 Webb.

A New Book—Just What You Need.

A Practical Guide to the Testing of Electric Light, Electric

Railway, Telephone and Telegraph Wires.

PBICE, POSTA6I: PBEPAID, «1.00.

SEND IN YOUB OBDEB NOW.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building, CHICAGO.
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TEAR ME OUT
AND HANG ME

HERE.

- - COMPLIMENTS - -

-4"-»— --« 'r-

L.
OFFICIAL PHOTOGRAPH OF DELEGATES TO THE NORTHWESTERN ELECTRICAL ASSOCIATION CONVENTION AT MARINETTE. WIS., JULY 15. .6 AND 17. 1896,

Metropolitan Electric

Company,
186=188 Fifth Avenue, CHICAGO, ILL.
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FUSE WIRE) CorrecC

AND LINKS h ^
««'!>»'cwy-

FOR ALL SYSTEMS. ) ^"nr^f™.

The Independent Electric Co.,

163 Lake St., Chicago.

lNUINE RAWHIOt

LACE LEATHER,

HULTZS PATENT

lULLEY COVER.

ilLT DRESSING
AND

BELT CEMENT.

rculars*1)ynamo
C^ELTING-. "*• J'OolS' M»-. W. B. A.

BBA.VCHEa: 161 Summer 3t., Boaton; 113 Liberty St., Kew York; 129 North 8d St., PliUadeIphl>,

ad forfTr

PLATINUM
For an Purposes.

Scrap and Native Piatlnnm Parohaeed.
BAK£R & CO., 408-414 New Jersey

BallToad Ave., Newark, N. J.

ROSE POLYTECHNIC INSTITUTE,
Terre Haute, Ind. A School of Engineering,
Mechanical, Electrical, Civil Engineering, Chemical
couraee. Well endowed. Extensive Shops and Foun-
dry. Modernly equipped JLaboratorles In all depart-
ments. Expenses low. Address C. L. MEES, Pres.

VULCANIZED FIBRE GO.

EST-A-BLISHEm 1873.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
FACTORY:

WILMINQTON, DEL.

In Sheets, Tubes, Rods. Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

The Standard Electrical Insulating Material of the World. OFFICE:
14 DEY ST., NEW YOH<«.

OFFICE

1 131 The Rookery.
^o. PRIM^HAW WHITF PflRF U^ed exclusively for aU incandescent Light-

ing at World's Columbian E.'cposltion.

REWIRED WITH RAVEH WHITE CORE WIRE

Chicago, April 30. 189C.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, ML

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to

use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much e.x'posed and the test

will no doubt be a most severe one.
Yours very truly

THE FERRIS WHEEL CO.
By L. V. Rice. Mgr.

DAWrM \JUU|TP PHRP Used in some of the largest buildings in the United
States.

rniVIPFTITinN IINF U/IRF Usedbysome^ifthejlargest central stations

and Fire and Police Departments in the U.S.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
MAIN OFFICE: RTJixruFS. I CHICAGO; BOSTON: SAN FRANCISCO.

13-17 CortlaDdt .St.. New York. '>'^'^"^"'^^- i 320 Deartiorn St. 134 Congress St. 102 Sacramento St.

Black Diamond File Worl(s.
Inc. 1895.

We make any

kind of File or

Rasp known to

the File Trade.

Prompt attention

to special work.

Files made to

order to suit any

purpose.

Our regular goods are on sale in eTery lee ding flardware
Store in the United States and Canada.

G. & H. BARNETT COMPANY,
Philadelphia, Pa.

IRON ARMORED OONDOIT
(CUMMINC'S PATENTS)

FOR INTERIOR CONSTRUCTION.
ARMORITE - INTERIOR • CONDUIT - COMPANY,

Office and Works: 478-480 Fori SL West, Detroit, Mich.

WIRE
LINKS

WIRE
LINKS.FUSE

SHAWMUT
FUSE WIRE COMPANY,

93 Federal St., Morris Metcalf, Representative,
BOSTON, MASS. lOO Washington St., CHICAGO, ILL.

Electric Llghtlog and
Power Apparatus.

THE

Three elrciilta nm from an
80 llf^lit 4,000 volt Brush dyna-
mo; tho maxlinuJii potential
betwBon any two points ou the
olpdults, or dynamo, uot 6.\-

ceedUiK i.r'OO volts. This will
bo oxhibltod at the liiusli ex-
hibit at tho Natlimal Kxhlbl-
tloii in Nmv Vock. BRUSH

10 Arc Dynamo, m> llKhin ii.ooocaii'il« power.
AgencloK In all laruo cltloK.

The ICuaijoU Rlectrlo ('onip&ny,
Donvor, {!olo,

BaKoall^ I[|)n<4, Yr)k'>Iirim^,.l.'i|)an.

ELECTRIC CO.,

onic-e atui \V4ii-kN. <'or. Itclden mid Muhou HIh.. CLKVUIiAIVU, OHIO.



OLOOY

$3 per Annum. EVERY SATURDAY. 1 cents per Copy.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

^''rR.'HixsoNr' Simplex Slectrieal Company,
my Monadnock Block, CHICAGO. 75-81 Cornhill, BOSTON, MASS.

j^X-2"I3E33D E". :fcs/£0025E,
MANUSAOTDBEE O*

FT^lSXI&I^Ei COBDS and C^BX^£:!9
t MBd HO* North Third Street. PUlljAltBWBI^ PA.

INSULATED WIRES and CABLES
Aerial,

Underground and

Submarine,
For

TELEPHONE,
TELECiBAPH,
liieHT and PeiVEB.
Lead encasing in all its

Branches.

KEBITE TAPES.

W. R. BRIXEY, Mfr.,
J.E. HAM, Cen'l Agt.
203 Broadway, New York
S. F. B. Morse,

Chicago, III.

CALIFORNIA
ELECTRICAL WORKS.

San Francisco, Cal.

NEW ORLEANS
ELECTRIC CO.,

New Orleans, La.
KENNEDY &
DUPEROW

Washington, D. C.

WU-LAKD L. C.iNUiiE, !.R„=inp« Manao-prs GEO. T. MANSON.
H. DUKAST CHEEVER, (

^^usin^ss Managers, q^^.; g^p,.^

THE OKONITE COMPANY,
Secretary.

LIMITED,

^oN'^:
253 Broadway, New York.

INSULATED

WlRESandCABLES,
For Aerial, Submarine and Underground Use.

.
Gandee Aerial Wires.

Manson Protecting Tape.

Olionite Waterproof Tape.

BRANCHES: Chicago, Boston, Philadelphia, Pittsburgh, Minneapolis, Cincinnati, Kansas City,

Oniaha, Louisville, St. Louis, San Francisco, London and So. America.

IRON ARMORED CONDUIT
(CUMMINC'S PATENTS)

FOR INTERIOR CONSTRUCTION.

ARMORITE - INTERIOR - CONDUIT - COMPANY,
Office and Works: 478-480 Fort Si. West, Detroit, Micli.

NATIONAL INDIA
RUBBER CO.'S

Wires # Cables.
Factory and Oflices:

Frederick S. Mis-OTT. Gen'l Mgr. BRISTOL - R.I.BRANCHES: OHIO I w.., K.

Xew York Offioe. 487 Broadway, H. L. Burdick, Mgr.
San Franclsro 37T-.i79 Market St.

Clili'aso, MetropolltaQ Electric Co., isc-ia? Fifth Ave.

LAMPS
Arc aM IncaMescem.

Adams-Bagnall Electric Co.,

CLEVELAND, O.
New York, 222 Havemeyer Building.

Chicago, 1654 Monaiinock Block.

WESTIIN Electrical Ingtrnment Co.,
^~~~~

114-120 William St., NEWARK, N. J., U. S. A.

1 The Weston Arc Light Ammeter

Is cheap, but nevertheless reliable

and very accurate.

The 3Cale is so proportioned that a change of

,^0 of one ampere can be seen from a considerable

diistance. "^he instrument is absolutely "dead

beat." Three different ranges are being made:

No. 1. .5.8 6.8 7.8 amperes in Jj ampere div.

No. 2. 8.6 9.6 10.6 " " A • "

No. 3. 0.5 10.5 11.5 " '
i',3

The NORTHERN ELECTRICAL MFG. CO.,
IVIadison, ^A^I^.,

Manufacturers Of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILING OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space in the ordinary manner. All bearings

self-oiling. See our new patented device for CONNECTINQ nOTORS DIRECT TO LINE SHAFT,
SAVING BELTS, PULLEYS AND FLOOR SPACE

Qillett
ALUMINUM
LINED

REFLECTORS.

THEY DON'T BREAK. Cheaper and Better than Glass Lined.

Made in all deep and flat cone style?, 10 to 35 inches in diameter. Sold tbroagb the trade. Ask

dealers for catalogue and discounts.

QILLETT MFG. CO., Detroit, flich.

WASHINGTON PATENT AGENCY,
908.9U G St., N. W., Washiogton, D. C.

Largest iu the world. Advice free. Electrical
Experts.

PLATINUM
For all Purpoaes.

Bcrap and Native Platinom Forohased.
BAK£K & CO., 408-414 New Jersey

Railroad Ave., Newark, N. J.

COLUMBIA
COLUMBIA INCANDESCENT LAMP CO.,

1910-1914 OllTO Street. ST. LOOIB.

CARPENTER ENAMEL RHEOSTATS.
Antomatic Motor Starters.

AU sizes. List price of 1 H. P. size, 413.00.

Keliable. Fully guaranteed. Highly finished. Cheap.

Ward Leonard Electric Co., Hoboken, N.J.

"CAHALL"
VERTICAL WATER TUBE BOILER.

BEST IN THE WORLD.
Manulactured by

The Aultmao & Taylor Machinery Co.

SEND FOK C.\TAI.OGUE.
Cahall Sales Department,
Sole Agents for tbe V. S.

Bank of Commerce BIdg., Pitlsburg.

The Rookery. Chicago.

415 Drexel Bldi;.. Philadelphia.

lOiSTretnoat Bldg., Bostoa.

WESTON ENGINES
High Pressure Boilers.

Complete Power Plants
estimates and Drawings Submitted:,

WESTON ENGINE CO
PAINTED POST, N. V.

REPKESENTATrVES.
-IDLIANSHHOLL & 00.. - 126 Liberty St.. N. T. 01»*
THEEEYNOLDS-LABOK & CO., 41 No. 701 St., PhUa,
SOKAKTON SUPPLY t MAOH'T CO., - Hcrailtail, 1-.

(THOS.K.OABETiBEOS.C0..28LlKllt3t.,Baltlinoie,I«a
MITCHELL, LEWIS & STAVITK CO.. SeatUe. WMfi.

THE BALL 1^ WOOD COMPANY,
Builders of Improved Automatic Cut-Off Eng^ines.

BKPA£S£]!irrATIT£» :

stern & Silverman, 70'^ Arch St., Philadelphia, P«, 0. E. Sargent, Fort Dearborn Bldg., ahlcago,ZlL
George M. Kenyon, Eudicott Arcade, St. Paul, Mian. Jamea & Company, Chattanooga. Teiiii.

v!»wurAcrumi\

PTvnninT T71 n /\i../,{ .
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hercules batteries
1^ Clede batteries

Peru Electric MroXo.— Peru, Ind. -

P%APORCElAlH IHSUIATION Of all Kinds

We Solicit the maKing of f Iq£
SpecAl Designs OF Porcelain.

KNIFE SWITCHES
Of Capacities from 15 Amperes to 600 Amperes.

Single and Double Throw,
Single, Double Break,
Single, Double and Triple Pole,

With and without Fuse Extension.

BALL-BALL CO., ltd.,
IVIANUFACTURERS,

Station F, Philadelphia, Pa.

Wholesale trade particularly solicited. Write
us. Our prices will surprise you.

i "MICANITE" TOO
LATE2

< Your address?
Will mail catalogue and samples.

. ARMATURES
O
>

tieldsand.VtV.t^I..tVa.O
g^j^j^jj^Q OUT. |

5 MICA INSULATOR CO., Sole IVIfrS. New York, 218 Water St. Chicago, l.iS Lake St. London, 12 Camomile St. »
^^^^^^y^»-MlCANlTE<pB ^^^^^^ ^ie^MlCANlTE-s^-^-y-y-¥^-¥-»^MlCANlTE<*6t-^MM^¥-)f

E(EST SWITCH FOR
THE LEAST MONEY.

Handsomely Finished.

IN/I
Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension.

Absolutely Reliable. Complete Stock Carried in Chicago.

MASON ELECTRIC EQUIPMENT CO., Selling Agents, Telephone Harrison 714, I 202 Fisher BIdg., CHICAGO.
Manufactured by THE FIBERITE CO,, Mechanicville, N. Y. Hoefgen, Moxiam & Co., 80 Wtlliam St., N. Y.' Joshua Hendy Machine Works, San Fraocisco, Cal.

SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA,
. MANUFACTURERS OF

Direct Current, Multipolar, Slow Speed, External Armature Generators and Motors, especially adapted for Direct Connection.

(Tyfy^ I)— Irt ^iz^^ fr^m 20 'fc^ 2,000 IH. ^.
Direct Current, Multipolar, Medium Speed, Internal Armature Generators and Motors adapted for Belting.

(Typ^ lA..)—In ^i^^s fi-cann lO t^ 300 l-l . ^.
Direct Current, Bipolar, Medium Speed, Internal Armature Generators and Motors adapted for Belting.

(^*y|3^ _. I~l.)—In siz^s frexm 5 "fco I30 HI. ^.
Direct Current Boosters, absolutely controlled by U. S. Patents granted to Siemens & Halske Electric Company.

SIBMENS' BAND ARC LAMPS FOR DIRECT AND ALTEKNATmO CURRENT, ELECTRIC MINING LOCOMOTIVES, STEAM LOCOMOTIVES, ETC., ETC.

COMPLETE ELECTRIC RAILWAY EQUIPIVIENTS UNDER SIEMENS' PATENTS:

Siemens' l^Jnclerrunniinis Trollev^s.
The Siemens Contact Bar is safer than the ordinary trolley, and the overhead construction is less costly. Dr. Ernst Werner von Siemens was the pioneer in

Electric Traction. He built his first Electric Railway in 1879. Write for Catalogues and further information to

SIEMENS $c HALSKE ELECTRIC CO. OF AMERICA, 98 Jackson St., Chicago.

8AI/ES OFFICES :—NEW YORK, Eostern District, Amerlc»n Surety Building; GBEATEE NEW VOKK, 136 Liberty St. CINCINNATI, Perln Building; MINNEAPOLIS, 249 Second itveuue
South; DENVEE, 608 Boston Block; SALT LAKE CITY, KnutBlord Hotel Baildlng; SAN FKANCISCO, 10 Front St.

THE CARD ELECTRIC COMPANY,
IVIansfi^ld, OHio.

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates.

Generators for Power
Transmission and Iso-

lated Lighting.

Generators are all Mul-
tipolar and Slow Speed.

Agents Wanted in Unoccupied Territory
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The ''Pioneer"

Enclosed Arc Lamp

Do

You

Like

1 il3.L i7 i3.n to come daily, scattering dust on your stock

and putting his dirty ladder in your way ? You can avoid him

if you will throw out your old dust-making lamp, and, get

the "Pioneer'' enclosed arc lamp which only needs trimming

every two or three weeks, as the carbon burns loo to iso

hours without change. This saves you from $15 to $20 annually

per lamp in carbons and labor alone, besides the dust and

annoyance of daily trimming. Besides, it is shadowless, noiseless, clean, simple and safe.

THE ELECTRIC ARC LIGHT CO.

LOUIS B. MARKS, M, M. E.,

Chief Electrician.

687 & b8Q BROADWAY,

...New York...

•0«"?"*s<^v*X";»«^«

?

^

^

^
(?

(139)

Pointer No. 9.
Our engine governor is the

simplest in existence. Re^
quires NO OIL, and will main-
tain a stated speed under any
change of load.
5ee the regulation guaran-

tee in catalogue.

CATALOGUES FREE.
"A" ENGINES. "B" DYNAMOS,

J. H. McEwen Mfg. Co.,

Church, between Dey ;iud

Cortlandt Sts..

NEW YORK.

Jewell Belting Co.,

TAXWKRS OP

OAK BELTING LEATHER.
llauufaetiirerw of

.

High Grade Oak Belting,

HARTFORD, CONN.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Abendroth & Root ML Co. xix

Adams ik. Westlakc Co xi
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Akron Elec. Mfg. Co i

American Battery Co .\x
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Norman. J. J. Co xix

Northern Elec. Mfg. Co i

NorthwestEnglneer'gCo. . . xv

NuttaU Co., R. D xviii

Office Spec. Mfg. Co xvii

Ohio Storage Battery Co.. xx
Okonite Co. , The 1

Orient Electric Co., The. .

Otto Gas Engine Wks— —
Partridge Carbon Co
Pearson, F. J. Mfg. Co xiv

Peerless Rubber Mfg.Co.. . x

Perkins El. Switch Mfg. Co. xx
Perrizo, Paul, Jr., Cedar A
Lumber Co xii

Peru Elec. Mfg. Co it

Philadelphia Eng. Works, xvi

Phillips Ins'd. Wire Co.. xi

Phoeni.x Glass Co xiv
Phosphor-BronzeS.Co.Ld xix

Racine Hardware Co xviii

Rau Mfg. Co xi

Reisinger, Hugo —
Remington-SholesT.Co . . xv
Richards A Meacham
Rose Polytechnic Institute

Samson Cordage Wks x
Sawyer-Man Electric Co ...

Schoonmaker, A. O xil

Shawmut Fuse Wire Co. . , xxii

Shultz Belting Co xxii

Siemens & Halske E. Co.. ii

Simplex Electrical Go.,The, I

Sioux City Brass Works... xiii

Smith, S.Morgan xviii

Standard Inc. Lamp Go.

Standard Paint Co x

Standard Tel. A Elec. Co. . xv
Standard Underg.Cable Co.

Stanley Electric Mfg. Co..

Stilwell-Bierce A Smith-
Vaile Co xii, xiii

Storey Motor A Tool Co. .

Toomey, Frank xii

United El. Imp. Co

Van Duzen Gas Eng. Co. . xix
Van Nuis, C. S x

Viaduct Mfg. Co xv
Vulcanized Fibre Co xxii

Want Advertisements ... xii

Washington Pat. Agency . 1

Webster, Warren A Co
Wertheim. Ed
Western Electric Co vli

Western Tel. Cons. Co.. viii, ix

WestlnghouseEl.AMLCo.. xxi

Weston Electrical Ins. Co. i

Weston Engine Co 1

Whltcomb, Geo. D. Co xii

Whitney Elec. Inst. Co x
Willard EL A Battery Co. xxli

Worcester Poly. Inst xiii
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HARDTMUTH GORED CARBONS lor Direct and Alternating Current

/\FRO t-AIVI HABIRSHAW AND Q. E. CO.'S |

WIRES AND CABLES. 1

AMERICAN CARBON CO.'S Plain and Coated
CARBONS FOR SERIES ARC LIGHTING.

1 OKiicago Eldison Co.,
J DEALERS IN ELECTRIC LIGHTING SUPPLIES,

139 Adams Street, CHICAGO.

GENERAL WESTERN AGENTS.

HABIRSHAW AND 0. E. CO.'S

WIRES AND CABLES.

Electric Motors and Generators,
MANUFACTURED BY

THOS. H. DALLETT ^ CO.,

York St. and Sedgley Ave.,
PHILADELPHIA, PA.

Portable Electric Drills,

Starting Boxes and
Controllers,

Automatic Switches

^ Flexible Insulated Couplings.

Switches and

Switchboards
^ ^Of all Descriptions.

Write for our new catalogue "D."

EYANSON&ARMPRIESTER,
Formerly J. Grant High & Co.,

123 N. 3rtl STREET, PHILADELPHIA, PA,

BRANCH OFFICES:
^IHI^^K^^: Metropolitan Electric Co., 18G 5tb ATeDue.
NEW YORK: 136 IJlwrtv St., ( liainn «: Douglas.
LOUISVILLE. KY.: :!l:i'\V. Miilii .St.. .Iiimes Clark,Jr.& Co.
N'EWORLKANS. LA.: COS Ciisliimllimsc Street, WillinerSiSiiranlev

ELECTRIC
LAMP
SIGNS

NEW ERA IN ELECTRIC ADVERTISING.
Each lamp is a single letter, which greatly simplifies the construction

of a sign, and permits an unlimited advertising display. This sign
is low-priced, economical of operation, easily read, very conspicuous,
and may be changed in a moment from one form of words to another.
We manufacture High Grade Incandescent Lamps. Lamps of any

voltage furnished.

^^sk y^ur IME.4VRI
Sarin |3l« ^r w ri-to

for

DICKINSON ELECTRIC SDPPLY CO.,
High Grade Incandescent Lamps,

American Tract Society Building. NO. 150 NASSAU STREET, NEW YORK.

Ttell.r'fcffitCarKalet,
(PATENTED.)

Simplicity—Effectiveness Durability—Economy.
IVo coilw to short-circuit or hreak. no oxidation, perfect air
oirciilatioii. easily eontrollod and regulated by patented kuife
switch. A<lju!i(table to three different degrees of heat. Prices,
etc.. on application. .......

H. W. JOHNS MANUFACTURING CO.,'""
'^^ """".-"?H^TA«t«. i-i..

New Vork. riiilatlclphia.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 510 Marquette Building

CHICAGO, ILL.

ONE
DOLLAR
EACH.

BUCSE7E
IVIonadnock BuUdfng, Chicago.

QUALITY
UNEQUALED.

FACTORY
PRODUCTION
TRIPLED.

THE BUCKEYE ELECTRIC CO., Cleveland, O.
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Eddy Generators

Direct Connected or Belted for Electric Railways, Central
Stations, Isolated Lighting or Power Plants.

EDDY MOTORS-SLOW, MEDIUM OR HIGH SPEED.

We build all necessary apparatus for the transmission

of Electrical Power through factory or other buildings.

All Our Apparatus Guaranteed as Represented.

The Eddi Electric Manyfacturing Compani,
ITiriNDSOR, CONN.

New York, H. B. Coho & Co., Mail and Express Building.

Philadelphia, Walter C. Mclntire & Co., 506 Commerce St.

Boston, G. M. Angier & Co., 64 Federal St.

Cincinnati, O., John A. Stewart.

Western Office: 305 Dearborn St., Chicago, Wallace & Hine Western Agents.

Elmira, S. N. Blake.

St. Louis Western Electrical Supply Co.

Kansas City, W. T. Osborn.
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We are making the very best Carbons now on the market, and

selling them at prices that you cannot afford to remain unaware

of* Operating as we do the largest factory outside of the

'^ Trust/' with a daily capacity of 150,000 carbons, the prompt

execution of large orders is assured.

AIVIERIOAIM OARBOIM OO
IMoblesville, Ind., LJ. /v.

Brockton Leather Nail Heads,

35c PER THOUSAND.

BROCKTON ELECTRIC MFG. CO.,

BROCKTON, MASS.

GRAPHITE SPECIALTIES
FOR EfjErXRICAIi USES:

Ciraphite Rods of Various I^engtha, from 1-5 Ohm to lOO Ohms Resistance
to the iuch. Craphite Boxes and Crucibles, Resinting Heats

of4.000 negrees. Inq^uiries i^ladly Answered.

JOS. DIXON CRUCIBLE CO., Jersey City, N .J.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accnmnlators.
American Battery Co.
Electric Storage Battery Co.

OWo Storage Battery Co.

Annnnciators.
Chicago Gen'I Fixture Co.
Electric Appliance Co.
Mason, J. W.
MenomtneeEl. &. Mech. Co.

Arc Ijamps.
Adams-Bagnall Elec. Co.
Chicago Gen'I Fixture Co.
Electric Arc Light Co.
Flemlng-Spence Elec. Co.
Ft. Wayne Elec. Corporation.
Manhattan Gen'I Cons. Co.

Perkins Elec Switch Mfg. Co.

VanNuis, C. S.

Westinghouse El. & Mfg. Co,

Arc Iiight Cord.
Samson Cordage Wks.

Assayers.
Nat'I Ore & Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.

Chicago Edison Co.
Chicago Gen'I Fixture Co.

Commercial Elec. Sup. Co.

Electric Appliance Co.

Electric Storage Battery Co.
Gordon-Burnham Bat. Co.

Leclanche Battery Co., The.
Mason, J. W.
Menominee El. & Mech. Co.

Northwest Engineering Co.

Ohio Storage Battery Co.

Pearson. F. J. Mfg. Co.

Western Electric Co.

Bells.
Electric Appliance Co.
Huebel & Manger.
Menominee El. & Mech. Co.

Western Electric Co.

Belting;.
Channon Co., H.
Chicago Belting Co.
Jewell Belting Co.
Shultz Belting Co.

Bicycles.
Adams A. Westlake Co.
Arnold, Schwinn &. Co.

Boilers.
Abendroth & Root Mfg. Co.
American Boiler Co.
Clonbrock Steam Boiler Co.
Collins & Co., H. E.
Racine Hardware Co.
Weston Engine Co.

Books, Electrical.
Electrician Publishing Co.

Bronze.
Besly &Co.. Chas. H.
Phosphor BronzeSm.Co.,Ltd.

Brnshes.
Holmes Flbre-Graphlte Co.
Mason, J. W.
Partridge Carbon Co.

Barfflar Alarms.
Electric Appliance Co.
Huebel & Manner.
Menomlncft El. & Mech. Co.
Western Electric Co.

Cables (See Inaulated Wires.)
4;al>les, Electric (Hee Insu-
lated Wires), Copper,
Sheet and Bar.
American Elec. Works.
Brlxey. W. R.
Eaaterri Electric Cable Co.
Mooro. Alfred K.

New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
WeBtcrn Electric Co.

CarhonH,I*olntsA Plates.
American Carbon Co.
Chioajro KdlHOD Co.
ablcago Oonerul Fixture Co.
General Electric Co.
MauoD, J. W.

Partridge Carbon Co.
Reisinger, Hugo.
Standard Paint Co.
Wertheim, Ed.
Western Electric Co.

Compound.
Standard Paint Co.

Construction & Repairs.
Ft. Wayne Elec. Corporation.
Richards & Meacham.

Contractors and Electric
Iiight Plants.
Akron Elec. Mfg. Co,
Arnold. B. J.

Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
United Elec ImprovementCo.
Westinghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly & Co., Chas H.
Bowers Bros.

Copper Wires.
American Electrical Works.
Besly & Co., Chas H.
Brixey, W. R.
Chicago Edison Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
FiberiteCo., The.
General Electric Co.
Independent Electric Co.
Mason. J. W.
Menominee El. & Mech. Co.
National India Rubber Co.
Okonlte Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordage.
Samson Cordage Wks.

Crookes' Tabes.
LeRoy. J. A.
Perkins Elec. Switch Mfg.Co.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Central Mfg. Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Farr Tel, &Const. Supply Co.
Flberlte Co., The.
Mason. J. W.
Nuttall Co. K. D.

Cut-Outs and Switches.
Ball-Ball Co., Ltd.
Chicago Edison Co.
Chicago Gen'I Fixture Co.
Commercial Elec. Sup. Co.
Cutter El. & Mfg. Co,
Eddy Elec. Mfg. Co.
Electric Appliance Co,
Eyanson & Armprieater.
Farr Tel. & Const. Supply Co.
Flberlte Co., The.
Forest City Elec. Wks.
Ft, Wayne Elec. (Corporation.
General Elec. Co.
Hart & Hegeman Mfg, Co,
Imperial Porcelain Works.
Mason, J. W.
Menominee El. & Mech, Co.
MorrlHon Southern El. Co.
Nuttall Co., R. D.
Perkins Elec. Switch Mfg. Co.
Shawmut Fuse Wire Co,
Westinghouse El. & Mfg. Co.

I^ynamos.
Akron Kloc. Mfg. Co.
American ICnglnoCo.
FJruBh Electric Co.
Card Klciarlc Co.
Colburn El. Mfg. Co.

Dallett & Co., Thos. H.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
HIne&Co., L. A.
Mayo, V. J
McEwen, J. H. Mfg. Co,
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
Toomey, Frank.
Westinghouse El. & Mfg. Co.
Whitcomb, Geo. D. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
Johns, H. W., Mfg. Co.

Electric Railn'ays.
Bru.ch Electric Co.
Card Electric Co.
General Electric Co.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and mechani-
cal Engineers.
Arnold. B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae, A. L.

Electrical Instruments.
Biddle, James G.
Chicago Edison Co.
Commercial Elec. Sup. Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Nuttall Co., R. D.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
Brockton Elec, Mfg. Co.
Central RIectric Co.
Commercial Elec. Sup. Co.
GillcLtMfg. Go.
Imperial Porcelain Works,
Menominee El. St Mech. Co.
Pearson. F. J. Mfg. Co.
Rau Mfg. Co.

Electro-Plating IIIach''y.

Besly & Co.. Chas. H.
Colburn El. Mfg. Co.
General Electric Co,

Engines. <iias.
Norman Co,, J. J.
Otto Gas Engine Wks.
Van Duzen Gaso. Eng. Co.

Engines, !$team
American Engine Co.
Ball .t Wood Co., The.
Hall Engine Co.
McEwen. J. H. Mfg. Co.
Philadelphia Eng. Works.
Racine Hardware Co.
Toomey, Frank.
Weston Engine Co.

Exhaust Pipe Heads.
Faucett, I. L,

Fan OntntN.
Diehl Mfg. Co.
Hunter Fan A Motor Co.
Westinghouse El. fc Mfg. Co.

Feed Water Heaters.
Goubert Mfg. Co.

Fibre.
Holmes Fibre-Graphite Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co,

Files.
Barnett Co.,G. A H.

Fire Alarms.
WoBtorn Electric Co.

Fnse AVI re.
Brixoy, W, R
Electric Appliance Co.
Flberlte Co., The.
General FOIectrlc Co.
Independent lOloctrlc Co.
Shawmut Fuao Wlro Co,

daskets.
Jobns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Oears.
Besly & Co.. Chas. H.
Nuttall Co.. R. D.

CJeneral Elec. Knpplles.
Ball-Ball Co., Ltd.
Besly A Co.. Chas. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'I Fixture Co.
Commercial Elec. Sup. Co.
Cutter El, A Mfg. Co.
Dickinson Elec. Supply Co.
Electric Appliance Co.
Farr Tel. A Const- Supply Co.
Forest City Elec. Wks.
General Electric Go.
Huebel & Manger.
Johns. H. W., Mfg. Co.
Mason, J. W-
Menominee El. A Mech. Co.
Metropolitan Electric Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Pearson, F. J. Mfg. Co.
Peru Elec. Mfg. Co.
Shawmut Fuse Wire Co.
Sioux City Brass Works.
Standard Tel. A Elec. Co.
Westinghouse Kl. A Mfg. Co.

Globes and Electrical
GlassAvarc.
Chicago Gen'I Fixture Co.
Phoenix Glass Co.

Gov'nors. IrVater AVheel.
LombardWaterWheel Gv.Co.

Graphite !$peeialties.
Besly A Co., Cnas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.
FiberiteCo., The.

Insulators and Insulat-
ing Uateriais.
Brixey, W. R
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Empire China Works.
Eyanson A Armpriester.
Farr Tel. A Const. Supply Co.
Flberlte Co.. The.
Hart A Hegeman Mfg. Co.
Hine&Co.. L. A.
Johns Mfg. CO..H. W.
Kartavert Mfg, Co.
Mason, J. W.
Menominee El. A Mech. Co.
National India Rubber Co.
New York Insulated Wire Co.
Nuttall Co., R. D.
Okoiiite Co.. The.
Phillips Insulated Wire Co.
Standard Paint Oo.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey, W. R.
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Eastern Electric Cable Co,
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
Independent lOlectrlc Co.
Lasoll & Co., Edward.
Mason, J. W.
Metropolitan Electric Co,
Monro, Alfred F.
National India Rubber Co.
New York Iimulated Wire Co,
Okonlte Co,. The.
PhinipN Insulated Wlro Co,
Simplex Electrical Co.
Standard Underground C. Co.

Iiamps. Incandescent.
Adams-Bagnall Elec. Co.
Buckeye Electric Co.
Chicago Edison Co.
Columbia Inc. Lamp Co.
Dickinson Elec. Supply Co.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co..
Orient Electric Co.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co,
Standard Incan. Lamp Co.
United Elec. Imp. Co,
Westinghouse El. A Mfg. Co,

liightning Arresters.
Electric Appliance Co.
Garton-Daniels Electric Co,
General Electric Co.
Van Nuis, C. S.

Westinghouse El. A Mfg. Co.

magnet AVire.
(See Insulated Wires.)

iflechanical Machinery,
Besly A Co., Chas. H.
Perracute Machine Co.

Mica.
Bowers Bros.
Johns Mfg. Co.,H. W,
Munsell A Co., Eugene.
Schoonmaker. A. O.

Mining Apparatus, Elec.
General Electric Co.
Independent Electric Co.
Westinghouse El. & Mfg. Co.

Motors.
Akron Elec. Mfg. Co.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Colburn El. Mfg. Co.
Dallett A Co., Thos, H.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec, Corporation.
General Electric Co.
Mayo. V. J.

Menominee El. A Mech. Co.
Northern Electl. Mfg. Co.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Westinghouse El, A Mfg, Co.
Whitcomb. Geo. D. Co.

Xanie Plates.
Becker, August.

Packing.
Besly A Co. Chas. H,
Garlock Packing Co.
Johns, H, W.. Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
Johns. H. W., Mfg. Co.
Standard Paint Co.

Patent Agencies.
Washington Patent Agency.

Phosphor Bronze.
Phosphor Bronze Sm. Co. Ltd.

Platiuum.
Baker A Co.

Poles.
Brown. DeWltt Cedar Co.
Central Mfg. Co.
Hart, C S.
Morris, Tasker A Co.
Nuttall Co., R. D,
Porrlzo, Paul, Jr. Co.

Porcelain.
Commercial Elec. Sup. Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.

PuhllsherH, Electrical.
Electrician Publishing Co.

Push Buttons.
lOloctrIc Appliance Co.
Northwest Engineering Co.

Kellectors.
ClllettMfg. Co.
Phoonix Glass Co.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard. Ward. Elec. Co.
Westinghouse El. A Mfg. Co.

Sal Ammoniac.
Kllpstein ACo., A.

Speaking Tubes.
Electric Appliance Co.

Speed Indicators.
Besly A Co., Chas. H.
Biddle, James G.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Springs.
Barnes, Wallace.

Steam Heating.
Webster A Co., Warren.

Storage Batteries.
American Battery Co.
IClectric Storage Battery Co.
Ohio Storage Battery Co.
Willard Elec. Battery Co.

Street Cars.
Brill. J. G. Co
Ladd, A, W.

Tapes. Insulating.
American Electrical Works.
Brixey. W. R.
Chicago Ins. Wire Co
Electric Appliance Co.
Moore, Alfred F.
New York Insulated Wire Co.
OkoniteCo.. The.
Simplex Electrical Co,
Standard Pamt Co.

Telegraph Apparatus.
Electric Appliance Co,
Western Electric Co.

Telephones and Tele-
phone Material.
Commercial Elec, Sup. Co.
Conn. Tel. & El. Co,
Farr Tel. & Const. Supply Co.
Keystone Telephone Co,
Mason. J. W.
Menominee V.\. & Mch. Co.
Missouri Tel. Mfg. C'o.

Northwest Engineering Co.
Richards A Meacham.
Standard Tel. A Elec. Co.
Viaduct Mfg. Co.
Western Elec. Co.
Western Telephone Cons. Co.

Transformers.
Chicago Gen'I Fixture Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co,

Trolley Cord.
Samson Cordage Wks.

Trucks. Electric Ciar.
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbine AVheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Smith, S. Morgan.
Stilwell-Bierce & Smith
Valle Co.

irniTcrsities.
Cor. School of Technology.
Int. Corr. Schools.
Rose Polytechnic Institute.

Water Wheels.
Dayton Globe Iron Works Co
Leffel A Co , Jas.
Smith. S. Morgan.

Wire, Bare.
Besly & Co., Chas. H,
Brixey, W. R.
Electric Appliance Co,
Independent Electric Co.
National India Rubber Co.
Nuttall Co., R D.
Okonlte Co., The.
Phillips Insulated Wire Co.
Standard Underground C. Co.
X Ray Outfits.
LeRoy, J. A.

W^^f A.lph^b^'tiE^al Irtd^ac ^-f iO^d^^^r-tls^nrk^rt-ts ^« III.
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WE HAVE A GENERAL CATALOG,
HAVE YOU A COPY?

<8>

<s>

<s>

«>

<$>

<s>

«>

We have in stock in our Chicago Store - - -

WAITING FOR YOUR ORDERS
Bells, Batteries, Push Buttons,

Annunciators, = = = = =

SOCKETS, SWITCHES, CUT=0UT5,
TUBES and INSULATORS.

Write to us on these goods and see what we can

do for you |

<s>

DISK CORD ADJUSTER.
HAVE YOU ONE? It is still warm, do not forget our 1896 Fan Motor.

ALTERNATING FAN MOTORS FOR 7,200 AND 16,000 ALTERNATIONS—52 AND 104 VOLTS, IN

NICKEL PLATE AND ANTIQUE COPPER FINISH.

We have a complete line of Shawmut Fuse Wire and

Knife Switches in stock. Send us your order. . .

.

Western Electric Co.,
CHICAGO. NEW YORK.

!

I

SEASON 1896.

THE NEW DIEHL ELECTRIC FANS.
C^®'^^^

HIGHLY FINISHED IN

Japan,

Nickel,

Polished Brass

...AND...

Venetian Designs.

*^e^?>

INCREASED
EFFICIENCY.

IMPROVED
MECHANICAL
CONSTRUCTION.

F*or Ca-talogues and F^rice Lis-ts Address

DIEHL MFG. COMPANY,
ELIZABETHPORT, N. J.

SHI^'NA^ F3C3C3IVIS:
561-36.3 BROADWAV, \KW VORK CITY.

iaM.1.38 ESSEX STREET, BOSTON.
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A Case of 16 to 1
The U. S. Government grew tired of paying the Bell

Compan}" exorbitant rates for poor service. The Interior

Department ( including the Patent Office ) investigated the

telephone situation. An expert committee made thorough

examination of the patents and exhaustive tests of the effi-

ciency of various telephones and telephone apparatus. This

resulted in the adoption of the S3'stem of the

WESTERN TELEPHONE CONSTRUCTION COMPANY,

although the prices for their apparatus were almost double

that of the next highest bidder.

The U. S. Patent Office, Pension Building, Geological

Survey and other buildings in Washington were supplied with

a service over four times in extent of that formerly supplied by

the Bell Company; yet the economy was so great that the

system almost saved its cost the first year, and now the cost

per annum is less than one-quarter of what was paid the Bell

Compan)' for less than one-quartei' the service. Thus the

value of the "Western" service and that of the Bell are as

1 6 to 1

.

Look at the following facts: The two largest independ-

ent telephone exchanges in the United States are using our

system and apparatus exclusively. These are at Richmond,
Va., and Fort Wayne, Ind.

At Richmond, Va., a "Standard" Telephone Compan}-
were in negotiation, but the Richmond people upon investiga-

tion found that their hope of success compelled the use of

"Western" apparatus. There are two "Western" telephones

in actual operation in Richmond to every one "Kokomo" in

operation at Grand Rapids, Mich., proving false the claims

of Kokomo—Am. El. Tel. Co. We think the latter should

try and make the 500 telephones and the switchboard at

Grand Rapids work satisfactorily before bragging about it.

We assert that the switchboard will require changing
before satisfactory operation will obtain.

The La Crosse, Wis., Telephone Co. have just purchasctl

a 900 capacity Western outfit to replace the "Kokomo"
which failed to give satisfaction.

The Globe Telephone Co., Winchester, Ky., have

ordered a complete Western equipment to replace the "Ko-
komo." Their patrons refused to pay rentals for the poor

service of the latter.

The Wayne County Telephone Co., Fairfield, 111., in-

stalled our equipment throughout to replace the so-called

"Genuine Hunnings," which failed to work.
The Richmond, Ky. Telephone Co. had to come to the

Western apparatus, having failed to get satisfaction from
others.

The Mutual Telephone Co., Petersburg, Va., threw out

a Mason-Maxwell equipment, and are now happ}- with a 400
Western outfit.

The Lj'nchburg, Va. Telephone Co. were put to great

losses by using poor apparatus until they put in a ^'oo West-
ern outfit.

The Rushville, Ind., Telephone Co. tried cheap appa-

ratus, and although "it came high," put "Western" switch-

boards in place of the "Kokomo outfit." The latter is for

sale at 75 cts. per drop.

The Chariton ( la. ) Telephone Co. refused to pay for

the unsatisfactory Strowger automatic switches, and it was
necessary to replace them with our old Fisk type switch

board.

WHY NOT PROFIT BY THE EXPERIENCE OF OTHERS?

THE WESTERN TELEPHONE
Offices and Factory, 250 to 254

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED

BY W. H. WAKEMAN.
12 mo. Cloth. 272 pages. 53 Chapters.

Containing; a complott list of 300 questions such as will be asked of any
Erifjineftr when takini;^ examination for U. S. Government or State License, all

of which are fully answered in the-iext.

pRice. $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical /^uide to Engineers, Firemen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete
and compndieiisive guide for the bnsy workers in the engine room, boiler works
and machine shops tiiat has ever be{-n pulilishod.

As one engineer wlio has read the bdoksays: "I think there are few ongi-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more besides."
The author has treated of a very great variety of subjects which are of

vital importance to all who wish to improve and extend "their knowledge of
steam engineering, and has explained the rules and formulas given, in tlie sim-
plest manner possible, and has worlied out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely
separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a
stunly branch of the National Organization, makes him especially competent
in tliis part of the work.

The many flattering commendations which this book has already received
from competent judges and high auliiorities, speak well tor ils value.

- Suite 510 Marquette Building, Chicago, ML
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Without Politics.
The Sanderson and Tennille Telephone Co. of Sander-

son, Ga., tried other telephone apparatus misrepresented as

"the best," but found nothing so satisfactor}' as the "Western."
At Shelbyville, 111., exchange we replaced cheap appa-

ratus.

Messrs. Hay & Goodhue, Bradford, Vt., have learned by
e.xperience that good apparatus is cheapest in the end and are

now putting "Western Giants" in place of other apparatus.

They have tried every style on the market.
The Northwestern Telephone & Construction Co. of

Charles Cit}-, la.; were misled into adopting apparatus which
was represented as "the best." They changed their entire

central office system and nearly all telephones to "Western,"
and say they wish it was all "Western."

•E. H. Martin Telephone Co., Webster City, la., tried

"National" and several other makes of apparatus. After
considerable expense and trouble a change was made to

"Western."
The Manhattan Oil Co., Lima, O., tried "West" and

other apparatus, but only gained satisfaction by paying our
prices for good instruments, the others displaced proving
"not worth the freight."

Armour & Co. of Chicago found it desirable to discard

a "Kokomo-Hunnings" outfit and put "Western" in place,

getting great satisfaction out of the latter.

The Hanover (Pa.) Telephone Co., when negotiating, to

begin with thought that our apparatus was costly, so they
tried Gilliland switchboards and several kinds of telephones.

These failing, the}' purchased a "Viaduct" switchboard and a
lot of "Viaduct" telephones, which also proved so unsatisfac-

tory that the patrons refused to pay rentals. General Manager

O'Neill then decided to buy a tirst-class outfit and end his
troubles. So they purchased "Western" switchboards and
telephones to replace the others, and their success was immedi-
ately marked by a large and profitable increase of business with
"perfect satisfaction."

The McKeesport (Pa. ) Telephone Co. tried for a time
to get along with Keystone telephones and Utica switch-
boards. This apparatus gave so much trouble that a change
was made, and a four hundred "Western" equipment installed.

The result proved most satisfactory to patrons and a large
and profitable increase to that company.

The Enosburg Telephone Co., Enosburg Falls, Vt.,
tried cheap telephone apparatus, but are now satisfied to buy
"Western" at a fair price.

Hundreds of similar cases could be cited.

We have at present a large line of telephones which
were displaced as above stated. These telephones have
been "rerigged" and may be used for private line work, and
will be sold cheap. We will not guarantee them, although
every one is in better condition and worth more than when
furnished by the concerns that sold them. Among the lot

are "Manhattan," "De Veau," "National," "Standard,"
"Phenix," "Missouri" (St. Louis), "Viaduct," "Keystone,"
"Hunnings," "M. & B.," et al.

CAUTION: We buy specially prepared carbon
of the largest carbon works in the world; while
others are making cheap carbon and buying parts
and assembling cheap apparatus we are busy manu=
facturing complete telephones to a greater extent
than all competitors combined.

Start right by buying "Western" apparatus at tiie beginning,
but if you have started wrong, follow the example

of the above mentioned parties.

CONSTRUCTION COMPANY,
S. Clinton street, Chicago, 111.

THE TELaEPHOME HAND-BOOK
Br HERBERT LAWS WEBB.

Member of the American Institute of Electncal Engineers, ami of the fm^Htalion of Electriral Einjineer^, London. Author of "A Practical G^iide to the testing of
Insulated Wires ami' rabt'^x.' Joint Author of - Electrivit)j in Daily Lif>^.-'

146 Pag^s, 136 lllvjs'fcrsi'ti^ns, CI^'fcH, IH^rftcl-O^^lc Siz^, ^ri^^ $I.OO.
EXTRACT FROM PREFACE.

"Till? little book has no pretension to be considered a complete treatise OD telenhonv as it exist!) iQ America. The time for such a work is not yet come. But it is felt that there is a demand
for a practical book on telephone working and management, and the TELEPHONE: HAND BOOK Is an attempt at meeting that demand. Witli the exception of a few chapters dealing with
certain forms of transmitters and receivers used in Europe, which are given for the information of tliose who may wish to engage in the manufacture of telephones, the book is based entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this coimtry."

Xo pains have been spared to make it the best book of its kind. It is riglit up to date, intensely practical, and so plain and clear in its language that anyone can understand and learn from it

everything regarding telephone work and management. It conforms in size and style to our other Hand-Books which have been so favorably received by the entire electrical fraternity.

CHAPTER 1. The Tnvt-iitinii of the Telephone.
± Sound \\ a\>-~. Articulate Speeeli.
.i. Elei-trir Tcl.-tilinDv. The Bell Telephone.
4, The Microphone.
5. Current induction. Electromagnetic In-

duction.
G. Tlie Induction Coil: Its T'se in the Tele-

phone Transmitter.
7. The Conir'l' t'- IVlfphone Circuit.
s. .Masiift 'IviciitKuics.

!). The B'-Ii Ttlt-|>liuiie Receiver.
10. Other forms of Magnet Telephones.
U. The Oower, Ader and D'Arsonval liecelv-

ers. Mercadier's Bi-Telephone.
12. The Siemens. Kotyra. Neumayer and

Bottcber Receivers.

CONTENTS.
CHAPTER i.'J. Carbon Transmitters.

U. The Hlake Transmitter.
ir>. 'Ihe Long Distance Transmitter,
it). The Solid-back Transmitter.
17. The Berliner Transmitter.
18. The Cuttriss Transmitter.
19. Various Kuropean Transmitters.
21). Tlie EtticiPncv of Carhon Transmitters.
21. Battpri'-s for Telephone Work.
22. Opt-n ( iiriiit r.ittteries.

2.3. Closed Circuit Batteries.
24. Tlie Practical Managemeut of Batteries.
2.'i. Magneto Bell.
2ii. Automatic Switches.
27. Telephone Line Construction.

CHAPTER 28. Metallic Circuit.
2fl. Underground Wires.
30. Lightning Arresters.
31. Inside Wiring,
32. Installation of Telep^ion'* Instruments.
33. Inspeclion and Mainteuance.
34. The Condenser: Its Use in Telephony.
*">. Electromagnetic Retardation.
36. Excliange Working.
37. Small Exchanges.
35. Party Lines: The Bridging Bell.
3it. Long Distance Telephony.
40. Duplex TVlephony.
41. Simultaneous Telegraphy and Telephony

Appendix.

pabUBhedandforsaieby ELECTRICIAN PUBLISHING CO.; Suite 510 Marquette Building, CHICAGO.
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THE BEST RESULTS
Can be secured from your constant potential arc lamp by the use of

ELECTRA CARBONS.
They give a brilliant, steady light, long life and freedom from dust that is

A REVELATION
To those who have never used them. If your arc lamps are not entirely

satisfactory, try Electra carbons and watch results.

ELECTRIC APPLIANCE COMPANY,
GENERAL WESTERN AGENTS,

Electrical Supplies, 342 Madison St., Chicago.

RAINBOW SHEET PACKING.
HAVE YOU USED IT?

Oils,

Ammonia or

Alkalies

do not

affect it.

Steam

Joints

Made

Instantly.

NO BAKINQ OK FOLLOWINO UP.
Patented nud Mnnufactured Exclusively by

PEERLESS RUBBER MFQ. CO., 16 Warren Street, New York.

PERFECT INSULATION
Can only

be Secured
by the use

of . . .p#B
Compound,
Varnish,
Tape,
Paper.

Are You Acquainted With Them?
IF NOT, WRITE FOR PARTICULARS TO

The STANDARD PAINT COMPANY, METROPOLITAN ELECTRIC CO.,

Sole Manufacturers,

81-83 John St., New York.

186-188 Fifth Ave.,

. . CHICAGO.

c-s

l-T-E AUTOMATIC MAGNETIC CIRCUIT BREAKERS

FLUSH SWITCHES
CUTTER ELECTRICAL AND MFG. CO.

1112 SANSOM STREET, PHILADELPHIA

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H.

MANUFACTUKEES OF

High Grade Electrical Instru-

ments of every description.

THE CORRESPONDENCE
SCHOOL OF TECMNOLOOY.

REMOVAL NOTICE.
Ajax Specialties, including the well-known Switch, Lightning Ar-

rester and Arc Lamps bearing this name, will hereafter be found at 43
Cortlandt St., New York, where I have united shop and office forces.

O. S. VA.IM IMLJIS.

MANHATTAN GENERAL CONSTRUCTION CO..
44 Broad Street,
NEW YORK.

ENCLOSED ARC LAMP
Burns 1 50 hours with 1 2 inches of carbons.

7,000 Manhattan Arcs in service.

100 CENTRAL STATIONS.
753 Monadnock BIdg., 61 I John Hancock Bide.,

CHICAGO. BOSTON.

CHICACO INSULATED WIRE CO
153 LAKE STREET, - CHICACO.

FAN MOTORS,
NURNBERB CARBONS,

ARC LAMPS,

Electric and Combination Fixtures.

169 Adams St., CHICAGO, ILL.

DYNAMOS\l
ENGINES;
MOTORS ETC ^^"''''"forE.M' o

SAMSON SPOT CORD

For Arc Light and Trolley Cord.
SAMSON CORDAGE WORKS, - BOSTON, MASS.
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Eugene F. Phillips, Prest. W. A. Hathaway, Treas. W. H. Sawvek. Secy.

AMERICAN ELECTRICAL WORKS,
PROVIBEMCE. R. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

-, New Vork Store. P. C. Ackerman. 10 Cortlaudt St.
'^ Chicago Store. F. E. Donolioe, 241 Madison St.

Montreal Branch, Eugene F. Phillips" Electrical Works.

RauManufacturingGo,
Russell BIdg., Randolph and Canal Sts.. Chicago, III.,

MANUFACTURERS OF

Clusters, Flanges,

Special Electrical Goods.

"clarFwire.
For Switchboard, Railway and Motor use,

we make all sizes of Stranded and Flexible

Wire and Cables with Clark's Insulation.

The Clark Wire has been before the

public and in use for the past nine years,

and has met with universal favor. Thou-

sands of miles of this wire have been sold,

and are in use throughout the United

States and Foreign Countries, and the de-

mand for it is constantly increasing, be-

cause it always gives perfect satisfaction.

In a Letter from the Inspector of the Boston Fire Under-

writers' Union, he states: -A Thoroughly Reliable

and Desirable Wire in every respect."

The Rubber used in insulating our Wires and Cables is es-

pecially chemically prepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extreme cold
weather, and is not affected by heat.

We guarantee our Insulation wherever used, Aerial, Un-
derground or Submarine, and our net prices are as low, if

not lower, than any other flrst-class Insulated Wire.
We shall be pleased to mail Catalogues with Terms and

Discounts for Quantities.

Eastern Electric Cable Co.,

61 and 63 Hampshire St.. Boston. Mass.

HENRY A. CLARK,
Treas. and Genl. Mgr.

HERBERT H. EUSTIS,
Pres. and Electrician.

/ooo
TEispffof^e:

W/f/T£ C/S /

iflRGElwp^PORGf
iufactory:

SAL AMMONIAC.
(ELECTRIC BRAND.)

ffikcTBsy pQg Electrical Purposes.
Guaranteed 98/99 per cent, and free of leadand iron.

If you want the best quality ask your dealer

for this brand. Imported by

A. KLIPSTEIN & COMPANY, 122 Pearl St., New York.

ARC LAMPS
OF* A.L.L. KINDS.

PLAIN, ORNAMENTAL,

For Direct and Alternating Current.

Write for Catalogue.

The Adams & Westlake Co.,

1 lOOntario St., CHICAGO.

When ordering see that

you get theI>i£ DUCCAN CLEAT
LEADS THEM ALL. DUCCAN.

Patented Nov. 14, 1893.

FOR SALE BY THE TRADE.

IMPERIAL PORCELAIN WORKS,

Made one wire.

two wire, and

three wire. . .

They are V shape.

They grip like a. vise.

No sapgiDg wire when
occe Ktretohed.

They are made of

finest glazed porcelain,

10 of them used, to 1 of

any other make.

SIZES.

No. 1 holds wire 16 lo 8.

No. 2 holds wire 6 to 00.

369 Wabash Ave.. Chicago.

FACTORY: TRENTON. N. J.

.Porcelain Specialties of all kind8..

AGENCIES

:

ELECTRIC APPLIANCE CO.,
CHICAGO, ILL.

PETTINGELL-ANDREWS CO.,
BOSTON, MASS,

ELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

ST. LOUIS ELECT'L SUPPLY CO.,

ST. LOUIS, MO.

BRADFORD BELTING CO.,

CINCINNATI, OHIO.

Phillips Insulated Wire Co.,
NEW YORK OFFICE: FACTORY;

39 and 41 Cortlandt St. Pawtucket R.
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SALESMAN WANTED.
With established trade among Electrical Supp'y

Houses to handle as a eide line the best epeclally

on the market. Address K. McLENXAN i: CO.,

1128 Marquette Building, Chicago.

WANTED.
By a competent electric light man, position to

take charge of electric light plant; 9 years practi-

cal experience. Am a liDeman and wireman and
have a thorough knowledge of djnamos. Wages
reasonable for steady jot>. Not afraid of work.
Address "PRACTICAL,'' cure Webteen Elec-
TBICIAN.

WANTED.
A competent man to buy my stock and take

my place as superintendent of a paying lipliting

plant in Pennsylvania. 1,600 incandescent and
00 arcs now on; capacity 50 percent, greater. I
liave otlier Ijusiness. Salary, $75 per month.

Address, "I^CCHTIKG PI^ABifT,'^

Care "Western Electrician, 510 Marquette
Bldg., Chicago.

WANTED.
J^ids for iratting in plant and lighting city of

6.000 people. Arc lights. Address PENDLE-
TON & GILKEY. Oconto, "Wis.

WANTED TO LEASE.
_ 1 wish to rent or lease, for a term of venre. an

-electric light pl'int in some live town, .Municipal
or Other pant coosidpred. Might improve same
if necessary. Address '^ELECTKIi'AL ENGI-
NEER." care Western Electrician, 510 Mar-
qiietto Building, Chicago.

Bargains in Machinery for Street Railways.
One 600 h. p. Corliss engine, one 300 h. p. Corliss

engine; one 300 h. p. Westinghouse compound en-
gine; one 250 h. p. Ball automatic engine; two 125

h. p. Ball automatic engines; two 80 h. p. Ball
automatic engines; two 135 h. p. generators, 500
volts; four 60 h. p. generators, 500 volts; large
stock of automatic engines and d>Tiamos of
every description. Also a battery of compound
boilers, 700 h, p.. 160 li. p, in a pair. FRANK
TOOMEY. 131 N. Third Street, Philadelphia.

FOR SALE.
INSTRUMENTS.

Wi'ston Anitiicti-r, ran-(M] tor.(); AVest<m Volt-
mctiT, .loiitile sf-alc. r;iiit,'i-() to l.-^fi and to "fiO.

with I'fversiim kcv. iinth m-u and in ncrfcetcon-
ditinn. Writ'.- for particulars. Address "IN-
STKUMENTS," care ^Vestkkn Electijiciax.

FOR SALE-CHEAP,
Six 25 amp. 110 volt dynamos, compound wound.
Six five horse power motors, any voltage.
Twelve amperemeters.
Twelve voltmeters. Write for prices.

HOLMES, PYOTT & CO.,
13 N. .Jefferson St., Chicago.

FOR SALE.
Before placing your orders for High Oracle

Dynamos and lIotovM. write ub for descrip-

tion and price?-

CEO. D. WHITCOMB CO.,
92 lo 96 E. Ohio St., Chicago, III.

SALEOFSTREET
RAILWAY.

Notice is given tliat the Jellersouville Street
Railway Company will, on August 20th. 189G, at
the door of the City Hall, in JeftersonviUe, Indi-
ana, sell at public auction to the hlgliest and
hest hiddcr. the framdiise and prniierty of
siiid ('oni|iiny.

Til'- roiijpany lias a p'Tin-tual franchise, live
miles ol track, suitahli- and convenient stables
and a complete eijulpment of mules and rolling
stock.
The Company will conftM- title by transferor all

Its stock and bonds to tlie purchaser free of
debt or Incumhranco. .rEKFEUSONVIl>LK
STKKKT UAILWAV {.'OMI'ANY, bv Ed. J.
Howard. Prcsidc^nt.
July loth, 18:m;.

FOR SALE.
Klcctrlc IlKht and Icc iiliinlli] an Illinois town

of r>,mi Inhjibjtants. with a city «oiitra';t for elec-

tric llKht seven years to run; :ic arc IlKhts and
l.eoo Incandescent connected up. l*rollts 'JO per
cent, per annum lor (electric ll^litijlant. 'I'en-ton

Ice plant started .fitly 1; Ice sold at plant for$3.D0

per ton. Capitalized $2ii,oiW; cajiital stock $ir.,-

(m, twenty-year houils: total cost of itlant. W4,ij(KI.

Owners were heavy snilerors by .St. I.ouIb tornado
and will sell at a very low lluiire. Address

"CYCLONE,"
Care WiwTicKN Jit.ncTiMciAN, Suite r.iii Mar-

'luotte JJldB., Chicago.

FOR SALE.
One 1,000 light incandesceut dynamo and one

100 light incandescent. Both direct current, com-

pound wound.

I .A., ihiime: & ^^-,
234 E. Lake Street,

CHICAGO.

FOR SALE.
1,500 tons 60-lb. relaying rails;

1,000 tons 75-lb. relaying rails; 800

tons 45-lb. relaying rails. 30 elec-

tric cars in good order. New elec-

tric cars and new and second-hand

passenger cars. 50 box and 50

flat cars, 25 tons capacity. Spec-

ialty in negotiating electric and

steam railroad bonds when payable

at Farmers' Loan and Trust Co.,

N. Y., or Knickerbocker Trust Co.

.

56 Broadway. N. Y., and printed

at an Ai Bank Note Company' in

N. Y.

ROLLING STOCK SOLD ON EASY
TERMS.

A.. NA/. L-A^DD,
1 7 1 Market Street,

BROOKLYN. N. Y.

FOR SALE.
One 100 Light Mather Incan-
descent Machine.

FOR SALE VERY CHEAP.
Practically new, in A

I

condition.

Address, "BUYER,"
tare Western ELEoxmciAN, Suite 510 Marquette
i'dfr., Chicago. 111.

FOR SALE
CHEAP.

A small holding of
PREFERRED STOCK
of the "Electrical Engi-
neer" of New York.

For full Information and
particulars address

"Stockholder,"
care Western Electrician,

Suite 510 Marpette Bldg,, Cliicap,

Did You Ever
5ee a copy of our

latest catalog^ue

of Electrical

Books? 100 pages,
mailed free.

ELECTRICIflN PUBLISHING CO,

Suite 510 Marquelto Bldg., CHICAGO.

StJIwell's Patent s^^pfED Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

m Stiliell-Bierce & Smitli-Vaile Co,,

DAYTON, OHIO.
Risdoii Iron & liOcoiuotive Workw, Nan Francisco, Cal., Pacific €oa8t Agent.

Write PAUL PERRIZO JR. CEDAR & LUMBER COMPANY,
Marinette. Wis. -for prices on

WHITE CEDAR POLES
before purchasing elsewhere.

WtffrBrown &3ar&

MESTOJIISJEE, MICH., for prices on WHITE CEDAR POI.ES.

WHOLESALE

Tole^raph, Telephone, Electric Light

AND STREET RAILWAY POLES.
Manufactured from Live Cedar ^''eled. Quick

shipments and best quality.

OCONTO, WIS.

INDIA AND AMBER MICA,
Can farnl^h any slz*., (sliKpn or

pAttern.- Writ** for khbi-
pl(>H iind iiaotatlotiM.

A.O.SCHOdNMAKER, Importer,

I5H Wiillain 8t . New York.

Central Manufacturings Co.,
CHAT^XAJSOOGA., manufactdrebs and dealers in - TENN.

ELECTRICAL MOULDINGS
/.-;,xx!T"i TT^TJ JT77T

UU

Price Reduced!
THE NEW EDITION OF

Prof. Silvanus P. Thompson's Book,

Dynamo Electric

Machinery,

NOW $6.00.

New Edition, Revised and Greatly Enlarged, Price $6.00.

This is the long expected edition of Prof. Thompson's standard

work. It contains nearly 1,000 pages, and is profusely illustrated.

Orders should be sent in at once.

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHING CO.,
Suite SIC Marquette Building, CHICAGO.
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Victor Turbine Water Wlieei.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate.
The attention of ELECTRIC COMPANIES is called to this CELKBRATEO "WATERWHEEIj as particularly ad^ted to their use. on account of its remarUablr steady motion,

liigli speed and great eflicieney aud ]ar«:e capacity for its diameter, being double
the power of most wheels ot the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use ot water it is without an equal, producing the
highest per cent of useful effect gaaranteed.

SE/VD FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H, P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works. San Francisco, Cal., Pacific Coast Agents.

LE ROY'S
IMPROVED

ALUMINUM X-RAY FLUOROSGOPE.

FOUR TIMES AS SENSITIVE AS ANY YET MADE.

Low Price, I Complete Portable X-Ray I
Goods Guaranteed.

High Quality.
| QutfitS fOf PhysiclanS

I

height 6 Ounces.

AND OTHERS DESIRING AN OUTFIT FOR EXPERIMENTAL USE.
S^nd ^"t^nrti^ for csirc=ul^r.

J. A. Le: Roy, I43 E:. l3-th S-t., IMo^a/' Yorlc.

Thehpastks.
T. H. Brady, New Britain, Conn., U. S. A.,

Manufacturer of Maat Armc, PoleADiS

SwlDgluff Hoods, House Braokftte aud
other Specialties for OonBtraetios
Work.— Catalogues and Priett /«ft

nished on application.

Map of the United States.
A large handsome Map of the United

Slates, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. EusTis, Gen'l Pass. Agent, C, B.

& Q. R. R., Chicago, 111.

COMMUTATORS
REFILLED.

Sioux City Brasis Works,
SIOUX CITY,IOWA.

THE BEST BOOK
On dynamo electric machines is S. P. Tliompsons'
"Dynamo Electric Macliinery." Contains 1,000
pages, profusely illustrated.

THE STANDARD WORK.
l^ftlCE. IMOVMA, $6.00.

ELECTRICIAN PUBLISHING COMPANY, - Suite 510 Marquette BIdg., CHICAGO.

z^

Tlie Standard Open Circuit Batteries

of tlie World.

SEND rOB OIKCULAB AND PKI0E3.

THE LECLANCH^ BATTERY CO.,

Ill to 117 Ea^t 131st St.. N. Y.

WORCESTER
POLYTECHNIC INSTITUTE,

lVORCE!$TEB. MASS.
Fn'E C0UKSE8 OF STUDY.

Mechanical, Civil and Electrical Engineering.
Chemistry, General Scientific Course, 15S-pase
Catalogue, showing appolHtments secured Dy
graduates, mailed/ree. Expenses low. 20th year.

T. C. MESDESHAI-I/, President.

THE GARTON LIGHTNING ARRESTERS
^VIL,L, PROTECT WHEBT AL,!, OTHERJS FAII>.

Unequaled for Durability, Reliability and Efficiency ! Our testimonials back up all of our claims. Send for them.

CARTON-DANIELS ELECTRIC CO., Keokuk, Iowa, U. S. A. ME^TIo^ thi^ paper

The, Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

Gordon Primary Battery
EXCELS IN

Long Life, Efiiciency,

Economy, Adaptability,

It is absolutely Non-Freezing.

Labor Saving,

Free from Local Action,

Freedom from Gases and Odors.

Superior Generation of Energy.

Tliese Batteries are in use by the most
prominent Telephone, Fire Alarm and Rail-

road Companies of America.
Send for descriptive circular and price list.

We guarantee all our Cells.

MANUFACTURED BY

The Gorflon-BnrDliaiii Battery Co,,

82 West Broadway, New York.

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 flarquette

BIdg., Chicago. You will save TIME and

MONEY by doing soX -RAYS
FOR EVERYBODY.

Just off the Press. 80 Pages. 39 Illustrations.

Fully describes in plain terms how to perform experiments with the X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorff Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit

very cheaply, including a Fluoroscope.
Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO..
510 Marquette BIdg.,
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In Preparing This New Catalogue
We have been mindful of the needs of all our customers, and our sole aim has

been to publish that which would prove helpful and serviceable to all who

purchase electrical material of any kind. Our friends kindly say that we liave

not only achieved this purpose, but describe it as the "largest, handsomest

and most complete electrical supply catalogue ever issued," "an encyclopedia of

all other catalogues," "a reference book of everything electrical."

Send a small order and receive a copy.

METROPOLITAN ELECTRIC CO.,
186-188 Fifth Avenue, Chicago.

Say!
Mr. Contractor,

have you ever stopped

To figure what it costs you to put in shelves,
boxes, etc., besides running additional battery
circuit necessary in installing the ordinary

form of cells? If you have, you are

TUCV a,ware that by using the Hang-Up Dry
I ntl Battery you always save enough in

nnii'T l^^or and material to pay cost of

[jyPI I
battery on every contract.

DRY
Especially adapted to Telephone and

OUT. Street Railway Work.

WRITE FOR "DRIVE A NAIL" AND PRICE
LIST. TRY IT.

F. J. Pearson Mfg. Co.,
SECURITY BUILDING, ST. LOUIS, MO.

HART FLUSH SWITCH,
Solid Face Plate,

Beveled Edges-

All Sizes of Hart Switches.

. GANG PLATES FOR ANY NUMBER.

Self-Adjusting Handle.

NO BREAKAGE.

Always

the Right Pressure

on Face Plate.

HART & HEGEMAN MFG. CO,

No Sparking Under Varying Load,

No Wear on the Commutator.

90;; PURE GRAPHITE.

Holmes Fibre=Graphite Mfg. Co.,

station Z, Philadelphia.
WRITE FOR PRICE I.I8T,

mRE-mpHiJEl

, COMMUTATOR i^

; MUSH :Jl

i

i
i

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-

lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING COMPANY, • Suite 510 Marquette Building, CHICAGO.

CHICAGO OFFICE, 107 E. MADISON STREET.

024 iiages, .13.00. ICO pages, $1.00. 160 pages, $1.00.

MecofV

ELECTRielAM

158 pages, $1.00. 135 pages, $1,00.

An Excellent Series of Electrical Books.
eV T. O'CONNOR SLOKNe.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICIAN PUBLISHING COMPANY, Suite 510 Marquette Building, Chicago.



August I, 1896 WESTEim ELBCTRICrAN.

SOLD ON...

THEIR MERITS.
Ill placiug this instrument on

the market we take pleasure in
stating that after a series of tests
made by one of the largest rail-

road corporations in the United
States, and by several of the best
informedTelephoneExperts in the
country, we have been informed
that our instruments far surpass
any telephone now on the market,
for the following reasons:

Simplicity in Construction;

Impossibility of Packing under
any Conditions;

Sensitiveness and Clearness
of Articulation.

Least Affected by Induction of
any Instrument now on the
market.

Indestructibility—Will Last a
Lifetime with ordinary care,
and will be as effective after 5
years' use as the day they were
set up.

A Test of this instru-
ment will prove every
claim we have made for
it, and we simply ask a
trial to convince the
buyer.

We furnish the Transmitter Arm to those who may wish to replace the

transmitters on other makes of instruments.

For Prices and Discounts write to

Connecticut Telephone...

...and Electric Co.,
CHICAGO OFFICE,

No. 195 La Salle St

MERIDEN, CONN., U. S. A.

T
ELEPHONES a"'
We are sole manufacturers of che celebrated
KEYSTONE LONC-DISTANCE TELEPHONE,
an instrument which has no superior.
Write to us for Catalogue and prices.

SUPPLIEO

KEYSTONE TELEPHONE CO., PIHSBURGH, PA.

riADISON - WISCONSIN,
MANDPAOTnEERS OF THE

Standard Loud-Speaking, Long-

Distance and Exchange

Telephone.
Perfect in Detail, of Highest Efficiency and Best Pos-

sible Electrical and Mechanical Construction.

Equipped with Oup New aiasneto Bell provided wlih epeclally

powerfnl Generator having large field magnets of beat quality of

magnetic steel, laminated armatureB with ample wire space, and com-
bining the qualltiee of large quantity and high voltage; polarized bells

with centrally pivoted armatures (the patent on same having now ex-

pired) and high co-efl6clent of eelf-lndnctlon In proportion to winding,
the whole adapted to meet the most exacting requirements of service.

Will ring bells on lon^; lines of high resistance. Will ring a large

number of bells in series on short lines. Will ring on a line

various makes of bells with different windings. Will work with any make of switchboard.

Win drop a shutter on long lines, etc., etc.

Sole Licensees for sale of Milde Battery Transmitter in the United states. Patent granted

April 17th, 1894. For simplicity, small dimensions, entire mnltl-contact, and powerful transmis-

sion. It has DO equal. No adjustment required. Will not pact or get out of order.

Standard Telephone Exchange Switchboards
Manufactured and contrcUed by as are the most rapid and efBcIent apparatus of the hind now befpre

the public, ambraclng novel and original features possessed by no othefs: require where power gen-

erator is need but three movas to answer a eubscriber'a call, rlJg number wanted, and connect the

lines. Estimates for complete equipment of exchanges and toll line systems promptly furnished.

Correspondence Solicited. Address

THE STANDARD TELEPHONE & ELECTRIC CO.,
nADISON, WISCONSIN.

P. L. 8P00NEB, Fresldent, E. W. BATOHELDER, Secretary.

H. G. DODGE, Gea'l Sapt. S. A. TAYLOR, Treaeorer.

We llannfactare

S:aTELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL, MINN.

...FOR...

TEL|PJIJ)NES

VlADDCfcO^BLore.

Farr Telephone & Const. Supply Co.,

342 DEARBORN STREET, CHICAGO, ILL.

....We Manufacture and Sell at "Wholesale....

Magneto Bells, Receivers, induction Coils.

-WRITE FOR PRICES.

ESlABLialiiiU l&ri7.

WALLACE BARNES,
Manufacturer of

FLAT, COILED AND WIRE

STEEL SF'RINGS
OF EVERY DESCRIPTION.

Send sample for prices. Brislol, Conn.

ISEND FOR CATALOGUE.
|Tf?ANSMITTERS.^ COILS

'
. PARTS,
/^agneto
SELLS.

IissourMelephoHE:^
9I7-9I9V.M FG-©"!

MARKET ST., STLOUIS."

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

r^^-t Ci.jrr^n-t and XSil-t^rna-t-
icand^s^en-t Ligh-ting ^nd
^^-xiver Transmission.

The RemiDEton-Slioles Typewriter

Is a recent production of tlie best invent-
ive skill in the country and is . . .

NOT
behind any typewriter

IN
the line of such improvements as are
essential to the success of ....

ANY
writing machine. In fact, the Reming-
ton-Sholes

TYPEWRITER
leads all others in that

COMBINATION
of features which please the operator
and make it a pleasure instead of hard
work to run our machine.

Send for catalogue or call and examine.

REMINGTON-SHOLES TYPEWRITER CO..
147 MONROE STREET,

CHICAGO.

Grimshaw Wires and Cables,

Incandescent Lamps,

Sockets, Switches. Etc.

J. W. MASON,
DEALER IN

General Electrical Snpplies,
KANSAS CITY, MO.

THE TELEPHONE HAND-BOOK
BY

HERBERT LAWS WEBB.
Price f1.00.

The only complete and practical work
of its kind on the market.

PUBLISHED BY

THE ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building, Chlcaeo.

Bound Volumes

Western [lectrigian

FOR SAX.S],

From Vol. I. to Vol. XV.

ADDRESS

HUEBEL & MANCER,
290 Graham St., BROOKLYN, N. Y.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Bulldlna. CHICAGO.

§niart
i®®®(i)®®®®(a®®®Men

Were not always smart. They had
to study and read and learn. They
had to g:et ail the ideas they could
from other people. The smartest
engineers, mechanics and machinists
to-day read l,ord's Power and
Machinery Magaxine. It is

an educator. It sives its readers
tlie most valuable information and
facts every month for less than 10
cents. You ought to subscribe.

$1 a year. Send 10 cents for a
sample to ;: :: :: :: :: :: :: : :; -

::

613 Atlantic Ave., BOSTON, Mass.
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THE BALL
ENGINECO.,

IE,

BUILDERS OF

BALL
I AUTOMATIC ENGINES.

Vertical Philadelphia Corliss Engines,

Simple, Compound and Triple Expansion—Any Power.

Condensers, Air Pumps,
Heaters, Steel Chimneys.

Prioes on
Horizontal Philadelphia Corliss Engines,

.... A^ny S-tyle
!«E:iiI.I]%'e ACiENT»t:
New York, Chas. A. Bennett, 126 Liberty St.; Boston, Kellogg& Witherbee,

41 Federal St.; Chicago, Wm. F. Parish Mach. Co., Harquette Building, Chicago,
III.; W. J Creelman, 818 Granite Building; Charlotte, N. C, Hecklenburg Iron
Works; Detroit, Louis Scofield, Rooms 10 and 11 Peninsular Bank Building;
City of riexico, F. M. de Prez & Co., Calle de Cadena, No. 10 Apartedo; St.
Louis, Mo., Henry C. Kelly, 602 Security Building.

Philadelphia Eng. Works, Ltd., Philadelphia, Pa.

OF INSULATED WIRES AND CABLES,
By Herbert Laws Webb.

A New Book—Just What You Need.

A Practical Guide to the Testing of Electric Light, Electric

Railway, Telephone and Telegraph Wires.

PBICE, POSTAeE PBEPAID, $1.00.

SEND IN YOVB OBDEB NOW •

ELEGTRIGIAN PUBLISHING COMPANY,
Suite 510 Marquette Building, CHICAGO.

IF

you are anxious to

secure the latest

electrical books, YOU
should write to the

ElectricianPublishing

Co., Chicago. You CAN'T
procure too man)'

reliable, readable

books to READ.

Popular Books for Students of Electricity.

Everybody's Hand Book of Electricity.

With a glossai'y of electrical terms and tables for
wiring. By Edward Trevert. 120 pages, 50 illus-
trations. Cloth. 12mo., 50 cents. Paper, 25 cents.

Dynamos and Electric Motors.
And all about them By Edward Trevert. Cloth

12mo. 50 cents.

Electricity And Its Recent Applications
By Edward Trevert.

iccts of electricity, I^t

an nil sub-
2.00

Electric Railway Engineering.
Embracing practical liints upini power-house dy-

namos, motor, and line eonstmction. By Edward
Trevert. Cloth, 12mo. * $2.00

Electric riotor Construction for

Amateurs.
By Lieut. C. D. Parkhurst. IGmo,, 115 pages,

HInstrated, cloth. Price, $1.00
An excellent little book, giving working drawings.

Practical Handbook of Electro-Plating.
By Edw.'ird 'J'rcverl. 75 pn;;("^, limp clutli, r.Oc.

Hand Book of Wiring Tables.
For arc. iiicande.seent lighting iiiid motor circuits.

By A. K. Wiitson. Price, 7.5 cents,

A Treatise on Electro-Hagnetism.
Bv Li. I--. Connor, C, IC. This is ji very interesting

linn'k which iveryliody shonhl read. Cloth. 50 cents.

How to Hake & Use the Storage Bat-
tery.

Py P. B. Wnrwick, MlustraLcd with full working
druwings, inchitling flircctitjns for installing and
maintaining Storage Buttery Plants, Price, $1.50.

How to Build Dynamo=Electric
riachinery.

A complete and practical Avork on this subject.
350 pages, numerous ilUistrations. Bv Edw^ard
Trevert. With working di-awings.

'

$2.50

Questions & Answers about Electricity.

A first book tor students. Theory of electricit3-
and magnetism. Edited by Edw^ardT. Bubier, 2d.
Clotb. 12mo. 50 cents

Experimental Electricity.

By Edward Trevert. Tells how tomnke batteries,
bells, dynamos, motors, telephones, telegraphs, elec-
tric bells, etc. A very useful book, linely illustrated.
Cloth. 'Price, $l.O0

How to flake and Use a Telephone.
By Geo. H. Cary, A.M. A thorough and i^ractical

work on this subject. Cloth, illustrated. Price, $1.00

Arithmetic of flagnetism & Electricity.

up to date. The latest and best book on the sub-
ject. Now ready, B3' John T. Mon'ow, M. E., and
Thorburn Reid, M, E., A. M., Associate Members,
American Institute of Electrical Engineers. $1.00

Electricity for Students.
By Edward Trevert. l-'ulty illustrated. Bound

in a licit cloth binding. I'rice, Postp.iid, $1.00

How to Build A Fifty Light Dynamo
Orl'oiirll, I'. mot..r. By A. K. Watson. Cloth.

Price, 50 cents.

Armature and Field Hagnet Winding,
By Edward Trevert, giving both the theory an<l

j)ractical directions for winding dynamos' and
motors. Cloth. Price, $1.50.

K^^Any Book Postpaid on Receipt of Price.

EtnCTRICIAN PUBLISHING CO., Suite 510 MurqucKe ISiiih/in^ Chitn^o.
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Directory of Principal Electrical and Mechanical Engineers.

B. J.
Arnold, Mem. a. i. e. e.

Consaltine Electrical Engineer.

BPEC31A1.TY:

Bleotrio EftllwayB and Power Statlona.

1541 Harqnette Bide., Chlcaso.

For^eBain,
Electrical ard

OonHuiUng, Mediantcal Engineer.
Designing,
SnperTiBingi Plans, Bpeolflcatloni and
Oonstraotlrg, 0«neral EDglneerlng.
Testing. Hipert in Patent Oaoses.

Snlte 1657, 165S and 1659
Slonadnock Bnlidingr, CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Keports, Estimates, Plans,
Speclflcations, SuperinteDdence, Tests, Pur-
cnaslng. Designs of Central Stations a Spe-
cialty. Turner BuUdins, tit. I^onis.

Virginius J. Mayo,
Electrical and Mechanical Engineering,

Consulting, Designing, Supervising,
Contractor and Manufacturer of Ma-
chinery for special purposes.

TEL. MAIN 436.

100 X. Clinton St., CHICAGO.

A. L. McRae,
Consulting Electrical Engineer.

Estimates. Plans, Specifications. E.x-

arainations. Reports, Tests.

30G Oriel Bid:;.. ST. I.OUIS, MO.

THE "VACUUM"

Exhaust Pipe Head
AND,

ROOF PROTECTOR

Is the. Best in the World for Fast or Slow Speed
Engines. Exhaust is Noiseless. Sent on
Thirty Days' Trial. WriteforCatalogue.

I. L. FAUCETT,
113 S. Fifth, = = = Quincy, 111.

H. M. FIFE, St. Louis, rrto.. Southern Agent.

Summer Homes.

In the Lake regions of Wisconsin,
Northern Michigan, Minnesota, Iowa
and Dakota, there are hundreds of

charming localities pre-eminently fitted

for summer homes. Nearly all are
located on or near lakes which have not
been fished out. These resorts are easily

reached by railway and range in variety
from the ''full dress for dinner" to the
flannel-shirt costume for every meal.
Among the list are names familiar to

many of our readers as the perfection of

Northern summer resorts. Nearly all

of the Wisconsin points of interest are
within a short distance from Chicago or
Milwaukee, and none of them are so far
away from the "busy marts of civiliza-

tion" that they cannot be reached in a
few hours of travel, by frequent trains,

over the finest road in the northwest—
the Chicago, Milwaukee &, St. Paul Rail-
way. A description of the principal
resorts, with list of summer hotels and
boarding houses, and rates for board,
will be sent free on application to F. A.
Miller, Assistant General Pass. Agent,
Chicago, 111.

General Electrical Engineering of Every Description.

Valuation of Electric and Steam Plants. Plans and Specifications furnished-
for all kinds of electrical installations; consultation, superintend Log, etc.

Plans and all data for the complete construction of dj-namo electric machinery of any capacity
or voltage. WIACiAKA FALI.S, IV. Y.

NOTICE.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

It you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

oi'dev a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is ^^tist the book

thousands of men have been waiting for; it will be what you

want. 275 pages. Illustrated. Cloth, $2.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Bldg., Chicago.

HIGH GRADE on paper means little,

BUT in fact and manufacture MUCH.

WORLD CYCLES
ARE BUILT TO LAST.

Champion John S. Johnson rides one.

Ex-Amateur Champion Roy McDonald rides one.

A. D. Kennedy, Jr., the: record breaker, rides one.

Am. Champion George Ruppert rides one.

Homer Fairmon, Pat. O'Conor and other crack riders are

all winning races on WORLD CYCLES.

THEY ARE UP-TO-DATE AND SWELL.
Writ** us for •ricew. Catalogues Free.

ARNOLD, SCHWINN & CO., Manufacturers.

Peoria and Lal<e Sts., Chicago, U. S. A.

New Dynamo Tenders' Hand-Book.
By F. B. BADT.F. B. BADT.

226 Pages. 140 Illustrations. FlexibleCloth Binding.
5 1-2x3 inches. Price $1.00.

Size of Type Page

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Rook sold, and over 5,000 of the new.

Electrician Publishing Co.,
Suite 510 Marquette Building, CHICAGO.

ST[i ENGINEERING
(SLitiunnry, Lo«omo<ive «r J[nrinc); Mt^rhan-

; 3l<;cb.iiiir:il Uniwinc; KliTlricilj ; .Irchl-

tL-cturu; .IrrliiU-clural Um>viiig anil Ih-^iu'ti-

Civil, JlallroinI, Itriau'.', aiuuScliinl nnd
} lIj'tirniilEc Englncuring; I'lunihiDs; Jllntog;

Prtnpecllng; £nt;Il!<k Itmnchtrs.

The Steam Engineering couraa 13 ^
intended to qualify engineers to se-i

\ cure Licenses.
Send for Free circular and Book of 1

Testimonials, stating the subject yon
wish to study, to

The Intematlonul t b. looi

i Corri.~>]iondciice bchoolb, ) Scranlon^PlU '3

OFFICE

SPECIALTY MFC, CO,
Rochester, N. Y.

MANUFACTURERS OF

Shannon Letter and Bill Files

and Letter File Cabinets

RAPID ROLLER COPIER,
UNIVERSAL CARD FILES,

Scblicbt's Standard Ledger Indexes,

And a complete line of

METAL VAULT FURNITURE.

Send for printed matter.

...CHICAGO BRANCH...

9, II and 13 Monroe St.

llie COAST LINE to MACKINAC
' » > I TAKE THE t C '

<-W

TO CLEVELAND
MACKINAC o

2 New Steel Passenger Steamers
The Greatest Perfection yet attained in Boat

Construction — Luxurious Equipment, Artistic
Furnishing, Decoration and Clficlent Service,
insuring the highest degree of

COHFORT, SPEED AND SAFETY.
Four Trips per Week Betweem

Toledo, Detroit#Mackinac
PETOSKEY, "the SOO," MARQUETTE,

AND DULUTH.
LOW RATES to Picturesque Mackinac anil

Return, including: Heals and Bertha. From
Cleveland, $iS; from Toledo, $15 ; from Detroit,
$13.50.

EVERY EVENING

Between Detroit and Cleveland
Connecting at Cleveland with Earliest Trains

for all points East, South and Southwest and at

Detroit for all points North and Northwest.

SundayTrips June, July, August and September Only.

EVERY DAY BETWEEN

Cleveland, Put=in=Bay ^ Toledo
Send for Illustrated Pamphlet. Address

A* A. SCHANTZj Qo p. a., DETROIT, MICH<

Tlie Detroit aqd ClevelaDil Steam Nav. Co.

IT'S ALL RIGHT.

Webb's Telephone Hand-Book. A book for the
expert as well as the novice- Price $1.00.

ELECTRICIAN PUBLISHINC CO.,
^iO >V*^ -^•j^'t't*? iSviildir^s. <?»-*i«^^e^-
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Progress the Order of the Age.

THE NEW AMERICAN LEADS.
RecentlmprovementB made In the New American Tnrbinu Have 'joreased the power as per

their diameter, and produced greater officlency from whole to hali "T iter than any other tutblae,
ae evidenced by the followiaff, copied from certlfled teeta made at Holyobe, Masa., on the dates
named, and alined by A. F. Slckmau, engineer la charge of experimenta, and K. S. Waters
hydranllc engineer.

The origiDala of theae certilicateB and teata of other Blzed wheels f.an be-tieen at onr office.

Test of a4.>-iii. Wheel—Jn y »,'94.
|

Tc8tora4'J-iii. Wheel-July 14, '04.

Head
Rev.

per
Min.

Cu. Ft.

per
Sec.

H, P.
Per
Cent.

Head
Rev.

&Y„.

Cu. Ft
per

Sec.
H. P.

Per
Cent.

Whole Gate 16.(6
16.4'2

16.78

11,03
16,88

119,n
122.00
117,33
111,8a
118 67

m,68
127,18
112,60
98,12
82-07

205.27
195.19
175.74
149.99
118,40

79.76
82.68
82,18
79.31
75.52

Whole Gate

%
H

16.33
16,56
16,59
17,13
17.48

128.00
134,80
129,33
125.25
121,00

134.18
120.8!.

104.85
92.76
70.80

199.56
18S,14
162.89
14J.40
98 85

80-50
83.09
82,77
79.21
70 60

For Information and Catalogue write

THE DAYTdN GLOBE IRON WORKS CO.. Dayton. 0.. U.S.A.

Racine Automatic

HIQH SPEED

ENGINES
Froral to 12.5 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed ia connection

th economy ia desired.

Over2.500 In use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing our new
1 to f. H. P. Auto-
matic Eagine and
Boiler outfit,

Racine Hardware Co.,
RACINE, WIS.

BINDERS
FOR THE

Mrs ElectriciaA

$1.00 Each.

ELEmiNFiiE.Co.,

CHICAGO.

Playing Cards.

You can obtain a pack of best quality

playing cards by sending fifteen cents in

postage to P. S. Eustis, Gen'lPass, .\gent,

C, B. & Q, R. R., Chicago. Ill,

Bldg

The Electrician Publishing Co., Suite 510 Marquette

Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Bpeclally designed and adapted to

ELECTRIC POWER AND LIGHTNING PLANTS.
Securing a hisrh enaranteed percentage and great steadlneBS *t

motion, under variable loads. An aneqaaled concentratloti of power,
wid an unprecedented hlg:b velocltj. Its qulcklv operatinsr bal-
anced K^'lcs- Affords prompt and fine regrQlf^t^^oQ "7 governor. HatlH-
faction i^uaranteed where otbera fall. Write for catalogue, and stat*
your wants*

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A.

Preserve Your Copies
^

—

"^ Western Electrician.

STUDENTS

BINDERS $1.00 EACH.
ELECTRICIAN PUBLISHING CO.,

Saite 510 Marquette Baildlng;, .... CHICAGO.

Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.

I3.00 per year, in advance.

Electrician Publishing Co.,

Suite 510 Marquette Bldg., - CHICAGO

THE Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
4i;ives nior(> i>owei* an to diameter Avith a

bitfbei* pereentHK*' «f useful effect tlian any other
« aler-« heel herelofore made. All sizes, right aud left
liaiid. ;in'lniilt, iroMi I'att'Tiis iirrtt'cted imder svsteniatic tests ill

til.- llohuki'T.'stiim I'liiiii.-.

I'arij.-^ hiiviti- )i(.\vr!- j,!;iiit.s wliirh aiv uTisatisfactory, ami
Ui<>siM-..iilriii|ilatiim tin- irii|in.viMtii'rit nt iidwcrs. will liml it t()

lli'-ir itilncst to mnirr witli iiii-. as I am At'illin"; to gpuar-
aiilee results where others have failed, no mat-
i4'r w hat make ofturbine lias been in use. STATE
Kr.OriKK:tIF,\TH axi> krxd fok cata-

S. MORGAN SMITH, York, Pa.
Estiutates furnished for complete power jtlants aud

results guaranteed.

On receipt of^

10 CENTS
. . We will send you a

Wefttt Eleclrlm

t

FOR 1896.

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Bldg., CHICAGO.

F. A. E8TEP, Prest. una Trea F. S. MARTIN, Supt. of Works. JOHN R. McCINLEY, Vice-Prest.

R. D. IMUXT IVI

Only Licensed Manufacturers of the UNION STANDARD TROLLEY.

NUTTALL MALLEABLE Steel and other Gears and HAMMERED open Hearth Steel Pinions.

standard Pinion Tcotli.

BRANCH OFFICES:
MAYKK eV. KXdIJINI), I'ill Betz Uuililiiig, I'liihidi'lpliiii. I':i,, -\l itliili' States Sales Uept.
ClIAS, N. WoiHI, IHI) Slimmer St., Boston. Mass., New Eiisland States Sales Dept.
STANDAIil) ItAIl.WA Y SITI'PLV CO., Monadnock Block, Chicago, 111., N. W. States Sales Dept.

A. S. l'Alt'l'KII)(;K. Hank of Commerce Bldf;., St. Louis, Mo., S. W. Sales Dept.
ClIAS, A. CA VAfiNA, 107 K. Kifth St., Cincinnati. ()., Central States Sales Dept.

lODWAIil) I'. SHARP, ll Niagara St., tiiiflaln, N. V., Northern States Sales Dept.
SCHMl.NKli; &, NKWMAN, New Orleans Sales Dept., No. .'121 Magazine St., Now Orleans, La.
.lOSllHA IIKNI)>' MACiriNK WORKS, Pac.inc Coast Sa.los Dept., No, n,S Fremont St., San Francisco, Cal.
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New Orleans,

fflempUs.

Gasoline Engines.
The Best and
Cheapest Pavr-
er for drivins

Dynamos. Steady liight Guaranteed. Send
for Catalogue* Etc.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

CHICAGO CAS and GASOLINE ENGINE

J. J. NORMAN CO., nirs.,

Used for jiaklng Electric lilght or furnisblag

power Cor any porpose required. Specially

adsptod for electric light la private enterprises.

The latest great inventioa of this progressive age.

Bolt In from 2 to 50 horse power. Stationary or

rx>rtable. Is the slmpleat power on the market. A
dwarf in size; a Samsoa in strength. Costs but

little to mn It. Has no equal for even speed and

durability. Send for catalogue.

60 and 62 5. Clinton Street, CHICAGO.

IfyOUWintanV lWet^dvefumhea Rope tor iJ _ ^ ^ I someoffheldrgestDriml

mfile country. /

^ H-Phanndn
ForTrmmiimn% uOMPANYf

lH6Mdfkel5t..CHICAG0.

ALL
Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

REGJRADE MARKS

J.m:36£ch,.3'c.cnv^

The Phosphor Bronze SmeltingCo.Qmited,
2200 Washington ave.,Philade.lphia.

"ELEPHANT BRAND PHOSPHOR-BRONZE'
ING0TS,CASTINGS,WIRE,RODS,SHEETS,ETC.— DELTA METAL
CASTINGS, STAMPINGS and FORGINGS
ORIGINALand SoleMakers in the U.S'.

ROOT IMPROVED WATER TUBE BOILER.

SELUNO AGENTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Ciiff Street. NEW YORK.

C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

Special attention given to the building of Electric Motor and Trail Cars.

BuUders of Brill No. 21 Truck with solid forged frame, and "Eureka" Maidmum Traction FlTotsl Truck.

A VETEF^AIM.
The "Florida" Steam Heating Boiler

is not an experiment. It has been before the pub-
lic a great many years. While it is an "old timer,"
it is up-to-date, as it embodies all the latest and
best developments of modern ideas in the manufac-
ture of steam heating apparatus

HiLUSTRATEB C'ATAI.OGlTE FREE.

*^merican S^o//er Company.
HIGHEST HONOKS.

ANTWERP WOELD'S FAIR.

New York, 94 Center St.

'Me heat the World.'

Chicago, 84 Lal<e St.

The ClODbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manufacturers ot th«

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BCriLT IN tJNlTH OF J50 TO 1,000 TI. I».

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Glasses of Iron Work.

Bpeclflcatlona, dra-wlnffs and Prices famiflilied

on application.

Send for Catalogue of Climax and Compound Boilers.

DOMESTIC
Electrical Work.
Concise and Practical Explanations for Plumb-

ers, Tinners and Hardware Dealers on How
to WireBulldlngsfor Bells, Alarms,

Annunciators and for Qas
Lighting from Batteries.

Illustrated with Twenty-two TDiagrams.

By William A. Wittbecker.

Prioe ill Paper, 25 Cents.
Priee in Clotli. 50 Ceuls.

THK growine; demand for simple electrical ap-
paratus ill dwelling; houses, offices aud work

siiops and the need of pliiiit iiistnu'linns wtn-reliy-

any person without a l>It\iull^ ktin\\ i.-di:'- <<( i-|<-<'-

trieily may be euaMi^.l [•• iimliTiak'- ilu-ii suc-
cessful installation, has pruitiplcd the puhliratiou
of this little booic. It is not intended for the
amateur who seeks for nothinj; but experimental
work, neither is it expected to enlighten the ex-
pert electrician ; but to the person who is seeking
for information that will assist him in increasing
his daily earnings this little volume is addressed.
The information given is above all else practi-

cal, and with a close observance of tlie directions
laid down anyone without the slightest knowl
edge of electrlcitj' should be able to do the work
described.

Electrician Publishing Co.,

Suite 510 Marquette BIdg.,

O *O*O*0*O*O*O*O*0-KO*O*O*O»o
s *

s Aluminum I

I Nickel Alloy. I

o Manufactured by The National Obe O
* & Reduction Co. , under Letters Pateot *
2 dated Sept. 18, 1891, No. 459,494. O
* *

^ This alloy is especially and nov univer- ^

Q sally used for armor plates, ^qq metal, pro- *

^ jectiles, acid pans, propellar wheels, car
°

O wheels, steel castiags of aoy description and q
« general foundry castings in either gray ^
O iron, malleable iroD, b^a^a, bronze and cop- q
* per castings. It is used very extensively ia *
O puddling furna. es, open heartbs, reverber- q
* atory furnaces and sleel converters. Its *
O fluidity aud cleansing properties to metals, o
* aside from its ftrengtheuing qualities, are *
2 attested by indisputable aulhoiiliea. o
* *
° Aluminum Nickel Alloy isreducedfrom O

5 twenty cents to FOUR CENT5 per pound *

5^
in ton or 6oo°lb. barrel lots. 3old under °

O strict guaranty. *

* 4:
o National Ore & Reductioa Co., o

O ST. LOUIS, MO. o
* *
O Branch Agencies and Supply Offices: q
* Richard Baikd & Son, Ironmongers, *
O Hamilton, England, and Glasgow, Scotland. O
* ViM. Clendinnenq & Sons, Montreal, *

J Can. O

Q D. C. Caroll k Co., Pittsburg, Pa. *
* The JuDNSON Mfg. Co., San Franclaco, 9
o 0"i. S
* *
o *o»o*o*o»o »o*o*o»o*o *o»o»

o

DYNAMO BUILDING,
With detail )lran'iiig'!ii and instrnctions for winding'.
Ciriving; correct sizes of wire, diiiieiiMious of iron, etc.
Also diagram for house Miring

BY L.. O. A.Tr\A/^OOD.
Profnsely illustrated. Size of page, IOx8 inches. Price, 83.

"Thi3 work i3 gotten up especially for amateur builders and non-professional

men. All measurements and instructions for winding are taken from machines
in actual service. Particular attention has been given to every detail ot construc-

tion, that they may be thoroughly understood. This work will be ot great value,

not only to those who wish to build dynamos, but to superintendents, engineers

and workmen who have the care ot established systems."—Fro;ft Preface.

Pronounced to be a practical and complete work.
Sent postpaid on receipt of price.

ELECTRICIAN PUBLISHING
SUITE 510 MARQUETTE BUILDING, CHICAGO.

CO.,
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The Pamter=Morrisoii Push Button Flush Switch.
PATENTED DECEMBER 22, 1891.

This Switch is absolutely the only Flush Switch on the market combining simplicity of

construction with perfection of mechanism.
They are entirely fire and damp proof, sides and base being porcelain.

They can be wired without taking apart, saving time and labor.

The finishing plate can be made to harmonize with other decorations of the room, and need

not be put on till all other work is done.

They are positively non-arcing.
They can be placed in groups and are easily accessible in all their parts.

The buttons indicate by the touch whether on or off.

They are finished with brass, nickel or copper face plates, and all parts are interchangeable.

The Switch is 10 ampere, Double Pole.

Price $2,00. A small extra charge for any special finish desired.

nORRISON SOUTHERN ELECTRIC CO.,

MANUFACTURERS,

»r» Buildine, K.AL.~rilVI^^E, IVI^.

Thousands of our Cells
are in Service in U.S.
and Abroad. . . .

STORAGE BATTERIES for all purposes

Solid Rolled Lead Plate. Immense Stren^h.
Electro-Chemical Formation of Active Material.

Large Surface.

INSURING GREATEST DURABILITY combined with EFFICIENCY.
-ALL SIZES FOB SALE BT-

Establlshed 1SS9.

Highest Award Granted
at World's Columbian
Exposition, Chicago, 1893,

American Battery Company, *^„»:"'^:^j;';;':''-'^-

'.-"D

4:3 ^West Q-LLincy Street,
CSICAQO, lL>li.

ing.

Guaranteed to all

Purchasers.

SectIon.iI \ivv, nf nlafp

AMERICAN -BALL ENGINES,
THE LATEST AND BEST WORK OF MR. FRANK H. BALL.

Among the new features are Automatic Circulation of Oil through all bearings without splashing of oil

either inside or outside the engine; Scientific Counterbalancing, adjustable to conditions of foundation; New
Governor with last refinement of performance. We also build a full line of

MULTIPOLAR DYNAMOS AND MOTORS.
Special attention given to direct-connected work, with our American-Ball Engine and Six-Pole Generator.

Medium speed Side Crank and Vertical Engines with Spaulding's Valve Gear. Don't order until 3'ou have
investigated our work.

AMERICAN ENGINE CO., BOUNDBROOK.N. J.

The Ohio Storage Battery Company,
Sole Manufacturers, under Exclusive License of the Ford=Washburn Storelectro Co.'s Storage

RflffpfipiS' "^^^ most durable Batteries ever produced. For Street Railways, Lighting Plants, Electric Launches, Electric
UallCI Its. Carriages, Doctors and Dentists; and for any other work where Storage Batteries can be used.

^PPr*IAI TIF^» Isolated Plants for house lig'hting, and cells for surgical, telegraph, telephone and phonographic uses.
'^t^t-'^i^^ i ICo. Small cells made to order. Send for catalogue giving capacities, weights, etc.

MAIIV FPATllDF^ OF THF fFF I • ^^^ ability to stand an incessant charge and discharge without any injury,JTimn FLrt I UlVLo yJr 1 IIU VUL,1v. which is an advantage that cannot be exaggerated; the capability of endur-
ing a repeated discharge on a dead short circuit vtilthout injury to the cells; the special form of cell which frees it from
the weaknesses that have made other types a failure.

The Ohio Storage Battery Co., cLlv%T^S^,l"H'h?,rs a.
EASTERN OFFICE: 203 Broadway,
New York City, J. A. MACHAOO, Agt.

NEW YORK: 2 19 Havemeyer BIdg. BOSTON: 182 iiummer Street. CHICAGO: 1537 Monadnock BIdg.

KINS
For current of from 5 to 50 amperes, and as high as 500 volts.

""*>>^ Shows when current is "ON" or "OFF." Handles a street railway current for lights

.... or car heaters ....

M^>^-^SM Our Crookes' Tubes Take Pictures.

r

^E:IM0 F-OF7 IMEINA/ C A.-rJKl—OtSKJEi.

PERKINS ELECTRIC SWITCH MFG. CO.,
IHART-i=-ORD, CONN.
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m ALTERNATING CEILING FAN WORKS.
We Guarantee It. No Commutator. No Brushes. Uses less current

than any Fan on the Market.

Our Dir^^'t Ourr^n-t Fan NA/^rlcs.
OUR GUARANTEE IS GOOD. Only Fan having Blade Adjuster. Air can

be thrown UP or DOWN. All Bearings SELF-OILING.
Ask for New Catalogue and Discounts, and you will send us an order

FANS FINISHED IN BRONZE, NICKEL AND POLISHED BRASS. We manufacture a full line of BELT

FANS AND WATER MOTORS. Agents wanted in Leading Cities.

Hunter Fan 9^ Motor Co.,
(Successors to Tuerk Water Meter Co.,)

FUI-TOIM, IM. V.
J E. B. LATHAH & CO., Agents, 136 Liberty Street, NEW YORK....

Westinghouse Electric and Manufacturing Company,
iib-tsburg, Pi

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution In Cities, Factories, Mills and Mines.

The Tesia Polyphase Alternating System of Electrical Transmission by which
Poorer, Incandescent and Arc liighting may be operated from the same circoits.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

NEW YORK, lao Broadway. PITTSBURQ, Wertlnehouse Building. CHARLOTTE, N. C, 3IS-38 CoHeee St.
CHICAQO, New York life Buildlae. TACOMA, WASH., loa South loth St. BUFFALO, Erie County Binlc Buildlne.

ST. LOUIS, American Central BUg. SYRACUSE. N. V., Ba^table Bulldln(. SAN FRANCISCO, nilU Building.

For Canada addreas Abeam & tSoper, Otta-wa. Can.

BOSTON, Excbanze Bulldlnz.
PHILADBLPHIA, Qlrard Building.

WASHINGTON, D. C, 1333 F St. N. W.

HOURS
WITHODT RETRIMMING.

Long Burning Arc Lamps,
PLAIN AND ORNAMENTAL,

FOR Incandescent Circuits.
L.amp -for - - -

HALL, CORRIDOR, STORE ANO FACTORY USE.
««S^.$«^«<S«8^kSxS>^^xS>

I

General
Electric

SAI.ES OFFICES I\' AI.I,
LABCiE CITIES OF THE

rXITED STATES.

HOURS Company.
WITHODT RETRIMMING.

MAIN OFFICE, SCHENECTADY, N. Y.

for Canada addreiBi^ Canadian C^eneral Electric Co., Toronto.
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"CUT SHOWING ^

PLATE

WILLARD

STORAGE

BATTERY
JOINTS
SOLDER
PASTE
PELLETS

wTlLAPD ELECTRIC
"" - BATTERYC-

CLEVELAND OHIO

Dynamo

SHULT7 PATfNT
WOVEN LEATHER LINK BELTING

St. Louis, aio., U. IS. A

GENUINE RAWHIDt

LACE LEATHER.

SHULTZS PATENT

nly'l PULLEY COVER.

fBELT DRESSING
AND

^ BELT CEMENT.

oBndJor(iVculars

BKa.VOHES: 164 Summer St., Boston; 113 Liberty St., »ew York; 129 North 3d St., FMIadelpUn.

THEATRE DIMMERS.
IRON CLAD RHEOSTAT CO., lestfleld, N. J

.

ELECTRICAL BOOKS,
.4VII Kinds.

ELECTRICIAN PUBLISHING COMPANY.

Suite 510 illarijinette, CMICAOO.
WW

VULCANIZED FIBRE GO.

BST^A-BLISHBID 1873.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wiLMmG?oX. DEL The Standard Electrical Insulating Material of the World. office:
14 dey st.. new vobk-

REWIREDWITH RAVEN WHITE CORE WIRE

OFFICE

Th^ Ferris V^Kt^^l ^o.
1 131 The Rookery.

Chicago, April 30, 1S9G.

NEW YORK INSUUTED WIRE CO.,

320 Dearborn SL, Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to

use your "Raven White Core" ex'Clusively
for rewiring the Ferris Wheel.
As you are aware, the w^ire upon the

wheel is very mucli exposed and the test

will nn driubt be a most severe one.
Yuurs very truly

THE FERRIS WHEEL CO.
By L. V, Rice. Msr.

PDIMCUA\1/ \t/UITC PHDC Used exclusively for all Incandescent Light
UnMllOnHVl WmiL LrUnL. Ing at WorWs Columbian Exposition.

RAVPN \A/HITF PflRF used in some of the largest buildings in the united

POMDCTITiriN i IMC UIIDC Used by some of the largest Central stations
bUITirCI I I lUll Lint WmC. and Fire and Police Departments in the U.S.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St., New York. BKANCHES: CHICAGO; BOSTON: SAN FRANCISCO.
! 320 Dearborn St. 134 Congress St. 102 Sacramento St.

Black Diamond File Works,
Inc. 1895.

We make any

kind of File or

Rasp known to

She File Trade.

Prompt attention

to special work.

Files made to

order to suit anv

purpose.

Oar regnlar goods ar« on sale in e^ery leading Hardirare
Store in the ITnited States and Canada.

G. & H. BARNETT COMPANY,
Philadelphia, Pa.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards. Wasliers
aud Packings. Patent Insulating Cleats.

MA^^JFACTURED BY

WIRE
LINKS

THE KARTAVERT MANUFACTURING CO., WJImingtoii, Dei.

WIRE
LINKS.FUSE

SHAWMUT
FUSE WIRE COMPANY,

93 Federal St.,
BOSTON, MASS.

Morris Metcalf, Representative,
100 Washington St., CHICACO, ILL.

Electric Llgtitlng and
Power Apparatus.

^HP11

P'' 'iF ^j

JoK^liaM^^'^^RMIHIw „•

^^!!kTj^

THE

lltrec cireiilts run from an
m llis'lit 4,iHjo volt lirush dyna-
iiKi; tlie nmxiinuiu jioteutlal
Imtwf'fu anytwij points on the
(lr(!:uits. or dviiaiiio. not ex-
fficdliin i.rjw volts. This was
e.\Iitbit(,'d at tin* Brush ex-
lllDltat ttiu National Exldhl-
tloii Id Kew York. BRUSH

\'-\m 111 all large cities,
'liio HuKHMlI RldctrlR Conipany,

J>ouvor, Colo.
-Oagriatl & mills, Yokohama, Jai)au.

ELECTRIC CO.,

Office and Works, Cor. llelden aud MaNon »tn.. CLEV£I<A.!VD, OHIO.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

*''h.''r.'hixson?''
Simplex Blectrical Company,

1137 Monadnock Block. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

I]irSiri.ATED ISIiZSGTRIG VITIRE,
Fl^^SXim^SH COBDS and OA-^I^ES.

•• and aOS Kertli Tblrd Street,- - - PHIlAI»gI<PHJA< PA.

INSULATED WIRES and CABLES
Aerial,

Underground and

Submarine,
For

TKIiKPHOXE,
TKIiEGBAPH,
UOHT and POTFEB.
Lead encasing in all Its

Branches.

KEBITB TAPES.

W. R. BRIXEY, Mfr.,
J. E. HAM, Cen'l Agt.
203 Broadway, New York
S. F. B. Morse,

Chicago, III.

CALIFORNIA
ELECTRICALWORKS.

San Francisco, Cal.
NEW ORLEANS
ELECTRIC CO.,

New Orleans, La.
KENNEDY&
DUPEROW

Washington, D. C.

WU^J^KD L. CA>'L>EE, I Business Manasers <*E0. T. MANSOX, W. H. HODGI>'S.
H-DUBAmCHEEVEK, (^"^"'"'^^"^^Sers, Gen'lSupt. Secretary.

THE OKONITE COMPANY, LIMITED,

253 Broadway, New York.
INSULATED

WIRESandCABLES,
For Aerjal, Submarine and Underground Use.

i
Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape.

BRANCHES: Chicago, Boston, Philadelphia, Pittsburgh, Minneapolis, Cincinnati, Kansas City,

Omaha, Louisville, St. Louis, San Francisco, London and So. America. .

^ON'^:

TRADi. MnRK.

p^l^^l

OFFICE AND FACTORY, SANDUSKY 0.

( AGENTS; )

0. J. Mayer, Betz Bldg., PhiladelpUa, Pa.
Smith & Wallace, Hamilton St., Boston, Maaa.
Ed. P. Sharp, 44 Niagara St., Buffalo, N. Y.
Arthur S. Partridge, Bank of Oommerce Bldg.

,

St. Lonie, Mo.
J. M. Atkinson & Co., 1439 Monadnock Bldg.,

Chicago, lU.
K^ger & Atwater, 214 Pine St., San Francisco,

California,
Central Electric Co., 173 Adams St., Chicago.
Harry M. Shaw, 126 Liberty St., New York.

^ESTIIN Electoeal hmm^i Co.,
—^^ II4-I20 WUliam St., NEWARK, N. J., U. S. A.

WsstoQ Staidd Fortabk Sired Reading
Voitmeters, Miilifoltmeters, Voltamnieters.

Ammeters, Mllllamiiieters,

Ground Detectors and Circuit Testers,

Ohmmeters, Portable galvanometers.

Our Portable Instruments are recog-

nized as The Standard the world over.

The Semi-Portable Laboratory Stand-

ards are still better.

Our Station Voltmeters and Am-
meters are unsurpassed in point of e.v-

treme accuracy and lowest consumption

of energy.

The NORTHERN ELECTRICAL MFG. CO.,
n/lacJison, 'XA^IS.

Manufacturers of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILING OVERHEAD or BOLTED DIRECT to
SIDE WALL as readily as when occupying floor space in the ordinary manner. All bearings
self -oiling. See our new patented device for CONNECTINQ flOTORS DIRECT TO LINE SHAFT.
SAVI NO BELTS, PULLEYS AND FLOOR SPACE [

GILLETT ALUMINUM LINED REFLECTORS.

BEST

AND

CHEAPEST.

DON'T
BREAK,
TARNISH

OR
RUST.

.Hade in all deep and flat cone styles, 10 to 35 inches in diameter.

GILLETT HIFC. CO., Detroit, Mich.

STANDARD UNDERGROUND GABLE CO.,
THE EOOKEEY. TVESTIXGHOUSE BUILDING,
CHICAGO. PITTSBURG.

Cable Contracts Taken Including Installation

TIMES BUILDING,
NEW YOKK.

WIRES 9.nd WABLEO, underground.

JAS. 6. BIDDLE
945 Drexel Building, Philadelphia.

STANDARD ELECTRICAL TEST INSTRUMENTS.

WF^TflN Instruments a Specialty. WMI-
IILOI UI1 young Induction Coirs with and

Without Variable Condensers.
Long-Distance Telephone 1312.

"CAHALL"
VERTICAL WATER TUBE BOILER.

BEST IN THE WORLD.
Manufactured l>y

Tbe Aultmaa & Taylor Macbinery Co.

SEXD FOR CATALOGUE.
Cahall Sales Department,
Sole Agents for the r. S.

Bank of Commerce BIdj;., Pittsburg.

The Rooker>'. Cbicago.

542 0rexe) Bid?.. Pbiladelpbia.

lOlSTremoot Bldg.. Boston.

Grimshaw Wires and Cables,

incandescent Lamps,

Sockets, Switches, Etc.

J. W. MASON,
DEALER IN

General Electrical Supplies,

KANSAS CITY, MO.

IMPORTED

CARBONS
FOR ARC LIGHTS.

Soft Cored and
Solid.

Write for Prices.

55 S. Canal St.,

ED. WERTHEIM, ..Chicago.

COLUMBIA
COLUMBIA INCANDESCENT UMP CO.,

1910-1914 OUre Street, ST. IX>ins.

WASHINGTON PATENT AGENCY,
908-914 G St., N. W., Washington. D. C.

Largest in the world. Advice free. Electrical
Experts.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plantlhi
.Estimates and Drawingrs SQl>initt«(b

WESTON ENGINE CO«.
PAINTED POST. N. V,

KJBPKKSJBNTATrv'lfiS.
,' JULIANSCHOtl. i CO., - 126 Liberty St., N. Y. Ort».

T THEl;ETNOLDS-LABOK&CO.,-UNo.7mSt.,?Wl».
" SORANTON SUPPLY & MAOH'T CO., - SouDIOa, *».
LfHOa. K.CAREY & BEOS. CO.. 26 Llitt St.,BaUtniDn, mS.
iUTCHELL. LEWIS & STAVES 00., Seattle.'- '

I MoT^urACfURirtir A« <JkR'«vl asjTTT
vnanioi ii'iaotTii/iol /'AA^n
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KNIFE SWITCHES
Of Capacities from 1 5 Amperes to 600 Amperes.

Single and Double Tlnrow,
Single, Double Break,
Single, Double and Triple Pole,

With and Tvithout Fuse Extension.

IVI

BALL-BALL CO., LTD.,
MANUFACTURERS,

Station F, Philadelphia, Pa.

Wholesale trade particularly solicited,
us. Our prices will surprise you.

Write

BEST SWITCH FOR
THE LEAST MONEY.

Handsomely Finished.Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension

Absolutely Reliable. Complete Stock Carried in Chicago.

MASON ELECTRIC EQUIPMENT CO., Selling Agents, Telephone Harrison 714, I 202 Fisher BIdg., CHICAGO.
Mannfactared by THE PIBERITE CO., IHechanicville, N. Y. Hoefgen, Moxham S Co., 80 wmiam St., N. Y. Joshua Hendy Machine Works, San FranoiBoo, Cat.

THE.

UNITED ELECTRIC

IMPROVEMENT CO.
OFFICE AND WORKS:

19th St. and Allegheny Ave., PHILADELPHIA, PA.

New Discounts

Series Incandes-

For all Systems

Current, Candle-

on Standard

.
cent Lamps

and for any

Power or Base.

TRIAL ORDER SOLICITED.

Alternating Current Generators, Transformers, Motors,
Arc Lamps and Switchboard Equipment

for Central Stations.

WRITE FOR DESCRIPTIVE CATALOGUE.

Multipolar and Bipolar Direct Current Dynamos and Ap-
purtenances for Isolated Plants.

Improved Long Distance Series Incandescent Apparatus
and Supplies.

COBKESPONDENCE SOLICITED. SATISFACTION GTJAEANTEED-

Have You Heard About

New,

Orient Lamps?
WELL, LISTEN!

They are made throughout of the very best ma-

terials obtainable.

They are made from start to iinish by skilled workmen and

are mechanically perfect.

They are carefully and thoroughly tested by means of instruments

made especially for the purpose, and OJITLiY PERFECT
Lamps are allowed to leave the factory.

They are nniform in efficiency, voltage and candle-

power and are fully guaranteed.

They are of HIGH BFFICIEKCY and you will save money
by nsing them.

They are not the lowest priced lamps on the market, but

they ARE the CHEAPEST lamps obtainable, if the ra-

tio of light given oiT to the current consumed is

taken into consideration.

We want you to know about these things, and if you can find it

to your advantage to deal with us, we would be pleased to

hear from you.

The Orient Electric Co.,

CHICAGO OFFICE: 1628 Monadnock, Thad S. Lane, Mgr.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Pubusbing Co.,
Suite 510 Marquette Building,

CHICAGO, ILL.

ONE
DOLLAR
EACH.

THE CARD ELECTRIC COMPANY,
IVIansfield, Ohiio.

Generators for Power
Transmission and Iso-

lated Lighting.

Generators are all Mul-

tipolar and Slow Speed.

Agents Wanted in Unoccupied Territory.

UIIll

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates.
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The "Pioneer"

Enclosed Arc Lamp

Do

You

Like

1 rl3.l. 171.3.11 to come daily, scattering dust on your stock

and putting his dirty ladder in your way ? You can avoid him

if you will throw out your old dust-making lamp, and , get

the "Pioneer" enclosed arc lamp which only needs trimming

every two or three weeks, as the carbon burns loo to 150

hours without change. This saves you from $1^ to $20 annually

per lamp in carbons and labor alone, besides the dust and

annoyance of daily trimming. Besides, it is shadowless, noiseless, clean, simple and safe.

THE ELECTRIC ARC LIGHT CO.

LOUIS B. MARKS, M. M. E.,

Chief Electrician.

687 & 689 BROADWAY,

...New York...

Jewell Belting Co.,

'fp^
TASrWERS OF

OAK BELTING LEATHER,
iflanufacturers of . . . .

High Grade Oak Belting,

HARTFORD, CONN.

ESTABLISHED 1881.

Colburn
Electric Mfg. Co.,

999 Winter St., Fitchburg, Mass.
MANTJFACTUKERS OF

INCANDESCENT LIGHTING.
ELECTRIC POWER and

ELECTRO
PLATING MACHINES.

The Latest Designs.
The Highest Efficiency.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Abendroth & Root Mf. Co. xix

Adams & Westlake Co xi

Adams-Bagnall El. Co x
Akron Elec. Mfg. Co 1

American Battery Co xx
American Boiler Co xix

American Carbon Co vi

American Elec. Works xi

American Engine Co xviii

Armorite Interior Con. Co.xxii

Arnold, B. J xvii

Arnold, Schwian A Co... xvii

Bain.Foree xvii

Baker&Co xiii

Ball & Wood Co. , The
Ball-Ball Co., Ltd ii

Ball Engine Co
Barnes, Wallace x
Bamett Co., G. & H xxli

Becker, August
Besly & Co.. Chas. H xxii

Biddle, James G i

Bowers Bros x
Brady. T.H xi

BriUCo., J. G xix
Brlxey, W. R i

Brockton Elec. Mfg. Co. . . vi

Brown. D.. Cedar Co xii

Brush Electric Co xxii
Bryan i Humphrey xvii

Buckeye Electric Co

Butler Hard Rubber Co . .

.

Card Electric Co
Central Mfg. Co ,

Channon Co. , H
Chicago Belting Co
C.,B.&Q. R. R
Chicago Edison Co
Chic. Genl. Fixture Co..,

Chicago Ins. Wire Co
Clon brock S. B. Co
Clymer & Hellman
C, M. dkSt. P. R. R
Colburn Electric Mfg. Co.

Collins & Co., H. E
Columbia Inc. Lamp Co..

Commercial Elec. Sup.Co.

Conn. Tel. A Elec. Co
Cor. School of Technol'y.

Cross, P. J
Cutter El. & Mfg. Co

Dallett, Thos. H. <& Co. . .

.

Dayton GlobelronWks.Co
Det.& Clev. Steam Nav.Co

.

Dickinson Elec. Supply Co. iv

Diehl Mfg. Co vii

Directory, Principal Elec.
and Mech. Engineers... xvii

Dixon Crucible Co. . Jos ... xi

Eastern Elec. Cable Co
Eddy Elec. Mfg. Co v
Edison Dec. A M. Lp. Dept. x

XVll

ill

xvii

viii

XVI 11

.xvii

Electric Arc Light Co iii

Electric Appliance Co x
Electric Storage Batt. Co.. ix

Electrician Pub. Co
viii, ix, xiv.xvi.xxi

Empire China Works xiv

Eyanson & Armpriester.. viii

Parr Tel. &. Con.Sp. Co ... . xviii

Faucett, I. L
Ferracute Mach. Co
Piberite Co.. The ti

Fleming-Spence Elec'lCo. xvii

Forest City El. Works.... xxii

For Sale Advertisemts xii

Ft. Wayne El. Corp xv
Fuel Economizer Co i

Garlock Packing Co xviii

Garton-Daniels Elec. Co. . xiii

General Electric Co xx
Glllett Mfg. Co i

Gordon-BurnhamBt. Co... xiii

Guild&Lord

Hart, C. S xii

Hart &HegemanMfg. Co. viii

Hine &, Co., L. A xii

Holmes Fibre-Graphite Co.

Huebel & Manger xv
Hunter Fan & Motor Co iv

Imperial Porcelain Works.

Independent Elec. Co viii

Internafl Cor. Schools,. . xvii

International Elec. Co xi

Iron-Clad Rheostat Co xi

Jewell Belting Co iii

Johns Mfg. Co., H. W iv

Kartavert Mfg. Co
Keystone Tele. Co xv
Klipstein & Co.. A

Ladd A. W xii

Lasell & Co.. Edward xi

Leclanche Bt. Co xiii

Leffel A. Co. , James xviii

Leonard. Ward, Elec. Co..

Lombard Water Wh. G. Co. xi

Manhattan Gen '1 Cons. Co.

Mason, J. W i

Mayo, V. J xvii

McEwen, J. H. Mfg. Co...

McRae, A. L xvii

Menominee El. & M. Co . . . xi

Metropolitan Elec. Co xiv

Missouri Tel. Mfg. Co xv
Moore, Alfred F i

Morris, Tasker & Co xi

Morrison Southern El. Co.

Munsell & Co., Eugene x

National India Rubber Co.

National Ore & Red. Co.. xix

New York Ins. Wire Co... xxii

Norman, J. J. Co xix

F'^r Ol^ssifi^d Inclose ^f ^^d^^^r'ti^^m^rk-ts S

Northern Elec. Mfg. Co ... . i

NorthwestEugineer'gCo.. . xv

Ohio Storage Battery Co. .

OkoniteCo., The i

Orient Electric Co. , The . . ii

Otto Gas Engine Wks xviii

Partridge Carbon Co i

Pearson, F. J. Mfg. Co
Peerless Rubber Mfg.Co.. . x

Perkins El. Switch Mfg. Co.

Perrizo, Paul, Jr., Cedar A
Lumber Co xii

Peru Elec. Mfg. Co vl

Philadelphia Eng. Works.
Phillips Ins'd. Wire Co. . xi

Phoenix Glass Co xiv

Phosphor-BronzeS.Co.Ld xix

Racine Hardware Co xvill

Rau Mfg. Co xi

Reislnger, Hugo ix

Remlngton-SholesT.Co.. xv
Richards A Meacham xv
Rose Polytechnic Institute xiii

Samson Cordage Wks x
Sa^vj'er-Man Electric Co .. . xx
Schoonmaker, A. O xii

Shawmut Fuse Wire Co. .. xxli

Shultz Belting Co xxli

Siemens A Halske E. Co..

f^agco VI.

Simplex Electrical Co.,The, i

Sioux City Brass Works...

Smith, S.Morgan xviii

Standard Inc. Lamp Co. xiv
Standard Paint Co s
Standard Tel. A Elec. Co. . xv
Standard Underg.Cable Co. i

Stanley Electric Mfg. Co.. , v
Stilwell-Bierce A Smith-
VaileCo xii, xlil

Storey Motor A Tool Co . . x

Toomey, Prank xii

United El. Imp. Co ii

Van Duzen Gas Eng. Co.. xix
VanNuis,C.S
Viaduct Mfg. Co xv
Vulcanized Fibre Co xxii

Want Advertisements ... xU
Washington Pat. Agency . i

Webster, Warren ACo.... xviii

Wertheim. Ed i

Western Electric Co vii

WestinghouseEl.AMf.Co.. v
Weston Electrical Ins. Co. i

Weston Engine Co 1

Whitcomb, Geo. D. Co .... xii

Whitney Elec. Inst. Co. . . . x
Wlllard El. A Battery Co. xxit
WilliamsportWdn.PipeCo. viii

Worcester Poly. Inst xiiJ
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HARDTMUTH GORED CARBONS for Direct and Alternating Current

ARO L.AIVI r HABIRSHAW AND Q. E. CO.'S

WIRES AND CABLES
« *-»-«—

*

AMERICAN CARBON CO.'S Plain and Coated

GENERAL WESTERN AGENTS

HABIRSHAW AND 0. E. CO.'S
WIRES AND CABLES.

CARBONS FOR SERIES ARC LIGHTING.
CKiicago Edison Co.,

DEALERS IN ELECTRIC LIGHTING SUPPLIES,

139 Adams Street, CHICAGO.

^£ / J HE R

ho \y/TH Our

To

^-^--r-S

ELECTRIC
LAMP
SIGNS

NEW ERA IN ELECTRIC ADVERTISING.
Each lamp is a single letter, which greatly simplifies the construction

of a sign, and permits an unlimited advertising display. This sign
13 low-priced, economical of operation, easily read, very conspicuous,
and may be changed in a moment from one form of words to another.
We manufacture High Grade Incandescent Lamps. Lamps of any

voltage furnished.

^Ksftc your NEA.F9E:S~r ^l^F^F^L-Y h-IO^JSEfor

DICKINSON ELECTRIC SUPPLY CO.,
High Grade Incandescent Lamps,

American Tract Society Building, NO. 150 NASSAU STREET, NEW YORK.

((

1.1.1
))

(PATENTED.)

Simplicity—Effectiveness— Durability—Economy.
Mo coils to short-circuit or lireak. no oxidation, perfect air
circulation, easily controlled and regulated by iiatented Unife
SAvitcli. Adjustable to three dilTerent degrees of licat. Prices,
etc.. on application. .......

H. W. JOHNS MANUFACTURING CO.,"^"-""^"''""."'"J?^fe!.^i«,ii.i..

New Vorli. J'liila^lolphia. 1&<»stou.

V

TJS ALTERNATING CEILING FAN WORKS
Uses less current

'an \A/^rl«s.

We Guarantee It. No Commutator. No Brushes,
than any Fan on the Market.

Our Dir^^-t Ourr^n-t F

OUR GUARANTEE IS GOOD. Onl}- Fan having Blade Adjuster. Air can

be thrown UP or DOWN. All Bearings SELF-OILING.
Ask for New Catalogue and Discounts, and you will send us an order

FANS FINISHED IN BRONZE, NICKEL AND POLISHED BRASS. We manufacture a full line of BELT

\ FANS AND WATER MOTORS. Agents wanted in Leading Cities.

Hunter Fan & Motor Co.,
'-"^

^Successors to Tuerk Wali-r Meier Co.,

FUUTOIM, IM. Y.
R. B. LATHAn & CO., Agents, 136 Liberty Street, NEW YORK...
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

Me build all iioeessary apparatns for the transiiiisimon of Electriccl
Power tlirong:li factory or other building;!!).

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORK, H. B. Coho & Co.. Mail and Express Building.
PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIEA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bids;., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

Westinghouse Electric and Manufacturing Company,
Pi-t-tsburs* Pa-,

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution in Cities, Factories, Mills and Mines.

The Testa Polyphase Alternating System of Electrical Transmission by which
Potrer, Incandescent and Arc Iiighting may be operated from the.same circuits.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

NEW YORK, 120 Broadway. PITTSBURQ, Westinghouse Buildln;.
CHICAQO. New York Lrfe BuHdinK. TACOMA, WASH., 102 5outh lotta St.

ST. L0UI5, American Central Bldg. SYRACUSE, N. Y., Bastable Bulldlnc. 5AN FRANCISCO, nilli Building.

For Canada addrCHS Aheam & ll^oper, Otta-wa. Can.

CHARLOTTE, N. C, 36-38 College St.
BUPPALO.Erle &>unty Bank Building.

BOSTON, Exchange Building.
PHILADELPHIA, Qlrard BulldlnK.

WASHINGTON, D. C, 1333 P St. N. W.

THE S. K. C. SYSTEM.
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station Distribution,

ill and Factory Equipment,
Generators will be wound and guaranteed for an E. M. F. as high as

10,000 VOL-TS-
CORRESPONDENCE SOLICITED.

STANLEY ELECTRIC MANUFACTURING CUMPANY
•i-t-ts-field, IVIass., KJ.

THE ROYAL ELECTRIC CO., Montreal, Canada, are

sole licensees for the manufacture and sale of the S. K. C.

System in Caruda. .....
BRANCHES OFFICES:

l^ew Vor-lc, 39 ^or-tlarkd-t S-t.
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We are making the very best Carbons now on the market, and

selling them at prices that you cannot afford to remain unaware

oL Operating as we do the largest factory outside of the

''Trust/' with a daily capacity of 150,000 carbons, the prompt

execution of large orders is assured.

TME AIVIEFRIOAIM OARBOINJ OO
Nobli ivill< Ind., KJ. S.

Brockton Leather Nail Heads,

35c PER THOUSAND.

BROCKTON ELECTRIC MFG.
BROCKTON, MASS.

CO.,

Peru CLEaRicMPoXo.
—. Ptnu, Ind. .

[Hercules batteries.
j^^&DE ^A^RiEspgi

P0llCElAir4 ISSUIATION Ot an Kinds, i ,. ,,^ Solkit the maKms of \ Qj
SpecAl Desigss 01^ Porcelain.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accmniilators.
American Battery Co.
Electric Storage Battery Co.
Ohio Storage Battery Co.

Annnnciators .

Chicago Gen'l Fixture Co.
Electric Appliance Co.
Mason, J. W.
Menominee El. &. Mech. Co.

Arc Ijamps.
Adams-Bagnall Elec- Co.
Chicago Gen'l Fixture Co.
Electric Arc Light Go.
Fleming-Spence Elec. Co.
Ft. Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.

Perkins Elec. Switch Mfg. Co.

Van Nuis, C S.

Westinghouse El. & Mfg. Co.

Arc Ijiglit Cord.
Samson Cordage Wks.

Assayers.
Nal'l. Ore & Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.

Chicago Edison Co.
Chicago Gen'l Fixture Co.

Commercial Elec. Sup. Co.
Electric Appliance Co.

. Electric Storage Battery Co.
Gordon-Burnham Bat. Co.
Leclancbe Battery Co., The.
Mason, J. W-
Menominee El. & Mech. Co.
Northwest Engineering Co.

Ohio Storage Battery Co.
Pearson, F. J. Mfg. Co.
Western Electric Co.

BeUs.
Electric Appliance Co.
Huebel & Manger.
Menominee El. & Mech. Co.
Western Electric Co.

Belting.
Channon Co., H.
Chicago Belting Co.
Jewell Belting Co.
Shultz Belting Co.

Bicycles.
Adams A, Westlake Co.
Arnold, Schwinn &, Co.

Boiler8.
Abendroth & Root Mfg. Co.
American Boiler Co.
Clonbrock Steam Boiler Co.
Collins & Co.. H. E.
Racine Hardware Co.
Weston Engine Co.

Books, Electrical.
Electrician Publishing Co.

Bronze.
Besly &Co..ChaB. H.
Phosphor BroDzeSm. Co. .Ltd.

BruMhes.
Holmes Fibre-Graphite Co.
Mason. J. W.
Partridye Carbon Co.

Borglar Alarms.
Electric Appliance Co.
Huebel & Manger.
Menominee El. & Mech. Co.
WcBtern Electric Co.

Cables CSee InsuUitcd Wires.)
Cables, Klectrlc (Seeliisu-

latft'l Wl resj, Copper,
Hheet and liar.
American Elec. WorkB.
Brixey, W. R.
Eastern Electric Cable Co.
Moore. Alfred F.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Undorffround C. Co.
Weatern Electric Co.

Carbons.PointsA Plates.
American Carbon Co.
Chicago Edison Co,
dhlcago General Fixture Co.
General Electric Co.
Mason. J. W.
PartrldKC Carbon Co.
RclsinKCr, Hugo.

Standard Paint Co.
Wertheim, Ed.
Western Electric Co.

Compound.
Standard Paint Co.

Conduits.
Armorite Interior Cond. Co.
WilUamsp't Wood'nPipe Co,

Construction & Repairs.
Ft. Wayne Elec. Corporation.
Richards & Meacham.

Contractors and £lectric
liiglit Plants.
Akron Elec. Mfg. Co.
Arnold, B. J.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Clymer & Heilman.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation,
General Electric Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
United Elec ImprovementCo.
Westinghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly & Co., ChasH.
Bowers Bros.

Copper ^Vires.
American Electrical Works.
Besly & Co., Chas H.
Brixey, W. R.
Chicago Edison Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Fiberite Co., The.
General Electric Co.
Independent Electric Co.
Mason, J. W.
Menominee El. & Mech. Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordage.
Samson Cordage Wks,

Crookes' Tubes.
Edison Dec. & M. L. Dept.
Perkins Elec. Switch Mfg.Co.

Cross-Arms, Fins and
Brackets.
Brady, T. H,
Central Mfg. Co.
Commercial Elec. Sup. Co.
Electric Appliance Co,
Farr Tel. & Const, Supply Co,
Fiberite Co., The.
Mason, J. W.
Nuttall Co. R. D.

Cat-Outs and Switches.
Ball-Ball Co., Ltd.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer A Heilman.
Commercial Elec. Sup. Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co,
Eyanaon & Armprlester.
Farr Tel. & Const. Supply Co,
Flberlto Co,, The,
Forest City Elec. Wks,
Ft. Wayne Elec, Corporation,
General Elec, Co,
Hart & Hegeman Mfg. Co,
Imperial Porcelain Works.
Mason, J, W.
Menominee El. & Mech. Co.
Morrison Southern El. Co,
Perkins Elec, Switch Mfg, Co.
Shawmut Fuse Wire Co.
Westinghouse El. & Mfg. Co,

l>ynanioi>i.

Akron Elec, Mfg. Co.
American lOnglncCo.
Brush Electric Co.
Card Electric Co,
Clymer A IlcUman.
Colburn EI. Mfg, Co.

Dallett&Co., Thos, H.
Eddy Elec. Mfg. Co,
Ft. Wayne Elec. Corporation.
General Electric Co.
Mayo, V. J
McEwen, J, H. Mfg. Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co,
Toomey, Frank.
Westinghouse El. & Mfg. Co.
Whitcomb, Geo. D. Co.

Economizers, Fuel.
Fuel Economizer Co,

Electric Heaters.
Johns, H. W.. Mfg. Co.

Electric Bailirays.
Brush Electric Co.
Card Electric Co.
General Electric Co.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and mechani-
cal Engineers.
Arnold, B. J.
Bain, Force.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae. A. L,

Electrical Instrmnents.
Biddle, James G.
Chicago Edison Co,
Clymer A Heilman
Commercial Elec, Sup. Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
Brockton Elec. Mfg. Co.
Central Electric Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
Gillett Mfg. Co.
Imperial Porcelain Works.
Menominee El. & Mech. Co.
Pearson, F. J. Mfg. Co.
Rau Mfg. Co.

Electro-Plating Ulach'y.
Besly & Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co,

Engines, Gas.
Norman Co., J, J,

Otto Gas Engine Wks.
Van Duzen Gaso. Eng. Co.

Engines, Steam
American Engine Co.
Ball A Wood Co., The,
Ball Engine Co.
McEwen, J. H, Mfg. Co.
Philadelphia Eng. Works.
Racine Hardware Co.
Toomey, Frank.
Weston Engine Co.

Exhaust Pipe Heads.
Faucett, I. L.

Fan Outfits.
Diehl Mfg. Co.
Hunter Fan A Motor Co,
Westinghouse El. A Mfg. Co,

Feed AVatcr Heaters.
Goubert Mfg. Co.

Fibre.
Holmes Fibre-Graphite Co.
Kartavort Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co,, G. & H.

Fire Alarms.
Western Electric Co.

Fuse W^lrc.
Brixey. W. R
Electric Appliance Co.
Fiberite (;o., The.
Gonoral Klectrlc Co.
Independent Klectrlc Co.
Shawmut Fuho Wire Co.

Oaskets.
Johns, H, W., Mfg, Co.
Peerless Rubber Mfg. Co.

Clears.
Besly A Co., Chas. H.
Nuttall Co.. R. D.

General Elec. Supplies.
Ball-Ball Co., Ltd.
Besly A Co.. Chas. H,
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman,
Commercial Elec. Sup. Co.
Cutter El. A Mfg. Co.
Dickinson Elec. Supply Co.
Electric Appliance Co.
Farr Tel. A Const- Supply Co.
Forest City Elec. Wks,
General Electric Co.
Huebel A Manger.
International Elec. Co.
Johns, H. W., Mfg. Co.
Mason, J. W.
Menominee El. & Mech, Co.
Metropolitan Electric Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Pearson. F. J, Mfg. Co-
Peru Elec. Mfg. Co.
Shawmut Fuse Wire Co.
Sioux City Brass Works.
Standard Tel. A Elec. Co.
Westinghouse EI. A Mfg. Co.

Grlobes and Electrical
GtlassTVare.
Chicago Gen'l Fixture Co.
Phoenix Glass Co.

Gov'nors, IVater AVheel.
LombardWaterWlieelGv.Co.

Oraphlte Specialties.
Besly A Co,, Cbas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.
Fiberite Co,, The.

Induction Coils.
International Elec. Co.

Insulators and Insulat-
ing Materials.
Brixey, W. R
Chicago Edison Co.
Chicago Ins. Wire Co,
Commercial Elec. Sup. Co.
Electric Appliance Co.
Empire China Works.
Eyanson A Armprlester.
Farr Tel. A Const, Supply Co.
Fiberite Co.. The.
Hart A Hegeman Mfg. Co.
Johns Mfg. Co., H, W,
Kartavert Mfg. Co.
Mason, J. W.
Menominee El. A Mech. Co,
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co,. The.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co,
Standard Underground C. Co.

Insulated tVlres and
Cables—iflagnet AVlres.
American Electrical Works.
Brixey, W. R.
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
Independent Electric Co.
LasellKiCo., Edward.
Mason. J. W.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co,
New York Insulated Wire Co,
Okonite Co.. The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.

liamps. Incandescent.
Adams-Bagnall Elec, Co.
Buckeye Electric Co.
Chicago Edison Co.
Columbia Inc. Lamp Co.
Dickinson Elec. Supply Co.
Edison Dec. A M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co,.
Orient Electric Co.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Standard Incan. Lamp Co.
United Elec. Imp. Co.
Westinghouse El. A Mfg. Co.

liightning Arresters.
Electric Appliance Co.
Garton-Daniels Electric Co.
General Electric Co.
Van Nuis, C S.

Westinghouse El. A Mfg. Co.

magnet AVire.
(See Insulated Wires.)

mechanical machinery,
Besly A Co.. Chas. H.
Ferracute Machine Co.

mica.
Bowers Bros.
Johns Mfg. Co., H. W,
Munsell A Co., Eugene.
Schoonmaker, A. O.

mining Apparatus, Elec.
General Electric Co.
Independent Electric Co.
Westinghouse El. A Mfg. Co.

motors.
Akron Elec. Mfg. Co.
American Engine Co,
Brush Electric Co.
Card Electric Co.
Colburn El. Mfg. Co.
Dallett A Co. , Thos. H.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation,
General Electric Co.
Mayo, V. J.

Menominee El. A Mech. Co.
Northern Electl. Mfg. Co,
Sioux City Brass Works,
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Westinghouse El. A Mfg. Co,
Whitcomb. Geo. D. Co.

Name Plates.
Becker, August.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. \V.,Mrg. Co.
Peerless Rubber Mfg, Co.

Paints.
Johns. H. W., Mfg. Co.
Standard Paint Co.

Patent Agencies.
Washington Patent Agency,

Phosphor Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWItt Cedar Co,
Central Mfg. Co.
Hart, C. S.
Morris, Tasker A Co.
Nuttall Co., R. D.
Perrizo, Paul, Jr, Co.

Porceloin.
Commercial Elec. Sup, Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.

Publishers. Electrical.
Electrician Publishing Co.

Push Buttons.
Electric Appliance Co.
Northwest Engineering Co.

Kelleetors.
GUlettMfg. Co.
Phoenix Glass Co.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co,
Leonard. Ward, Elec. Co,
Westinghouse EI. A MIg. Co,

Sal Ammoniac.
Klipstein A Co,, A.

Speaking Tubes.
Electric Appliance Co.

Speed Indicators.
Besly A Co., Chas. H.
Biddle. James G.
Weston Electrical Inst. Co.
Whitney Elec. Inst, Co,

Springs.
Barnes, Wallace.

Steam Heating.
Webster A Co., Warren.

Storage Batteries.
American Battery Co,
Electric Storage Battery Co.
Ohio Storage Battery Co.
Willard Elec. Battery Co.

Street Cars.
Brill, J. G. Co
Ladd, A, W.

Tapes. Insulating.
American Electrical Works,
Brixey, W. R.
Chicago Ins. Wire Co
Electric Appliance Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones anil Tele-
phone material.
Commercial Elec. Sup. Co.
Conn. Tel. & El. Co.
Farr Tel. & Const. Supply Co.
International Elec. Co.
Keystone Telephone Co.
Mason. J. W.
Menominee El. & Mch. Co.
Missouri Tel. Mfg. Co.
Northwest Engineering Co.
Richards A Meacham.
Standard Tel, A Elec. Co.
Viaduct Mfg. Co.
Western Elec. Co.

Transformers.
Chicago Gen'l Fixture Co.
Ft, Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks. Electric Car.
General F.Iectric Co.
AVestinghouse El. A Mfg. Co.

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Smith, S, Morgan.
Stilwell-BIerce & Smith
Vaile Co

Universities.
Cor. School of Technology,
Int. Corr. Schools.
Rose Polytechnic Institute.

W^ater AVheels.
Dayton Globe Iron Works Co
Leffel A Co , Jas.
Smith. S. Morgan.

AVU-e, Bare.
Besly & Co., Chas H.
Brixey, W. R.
Electric Appliance Co.
Independent Electric Co.
National India Rubber Co.
Okonite Co., The,
Phillips Insulated Wire Co.
Standard Underground C. Co.
X Ray Outllts.
Edison Doc. A M. Lamp Dept.

^K-lpHaib^-fci^^l Imcl^ of ilXcJ-ver-liIsenrk^n-fcs S« ^aeo III.
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WE HAVE A GENERAL CATALOG.
HAVE YOU A COPY?

A quick break switch, made In sizes

from 50 amperes capacity to 800 am-
peres. They will be listed In our new
catalog.

We have in stock in our Chicago Store - - -

WAITING FOR YOUR ORDERS
Bells, Batteries, Push Buttons,

Annunciators, = = = = =

SOCKETS, SWITCHES, CUT=OUTS,
TUBES and INSULATORS.

Write to us on these goods and see what we can

do for you • I

«kS^^«<8hS«&<S^^»*k$^><S«S>«kS>4><S^«S^>«>««8«*<^«><^*<S>«-S~^^

t
t

!

!

It is still warm, do not forget our 1896 Fan Motor.
ALTERNATING FAN MOTORS FOR 7,200 AND 16,000 ALTERNATIONS—52 AND 104 VOLTS, IN

NICKEL PLATE AND ANTIQUE COPPER FINISH.

We have a complete line of Shawmut Fuse Wire and

Knife Switches in stock. Send us your order

Western Electric Company,
CHICAGO. NEW YORK.

IM 1896.

THE NEW DIEHL ELECTRIC FANS.
r^e'O

HIGHLY FINISHED IN

Japan,

Nickel,

Polished Brass

...AND...

Venetian Designs.

'or Ca-taloeues and

*>.e-r»

INCREASED
EFFICIENCY.

IMPROVED
MECHANICAL
CONSTRUCTION.

L.is-I:8 Address

DIEHL MFG. COMPANY,
SI-IO^A/ ROOMIS:

Ml-SeS BROAD^VAX. KE'W 'FORK CITT,
1S8-138 ESSEX STREET, BOSTON. ELIZABETHPORT, N. J.
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There is a noticeable in-

crease in the demand for

our iron wail boxes; and it

is always heavy at this time

of year! Every'iron wall box
that goes in now, means a

C-S SWITCH a little later.

The C-S SWITCH is the

standard for high grade work
and the line of accessories is

complete.

THE CUTTER ELECTRI-
CAL & MFG. CO., iii2San-
som St., Philadelphia.

N. B. BUBB, Manager. J. M. CHESNUT, Supt.

WILUAMSPORT WOODEN PIPE CO.,
^,.,-_-,U— MANUFACTURERS OF

^ CI ':^^^^^\ WOODEN CONDUIT,
q^AS^ ^Ji S^ a^lfP^ UNDER CHESNUT PATENT.

'^^'^ _^ i^J|#lP^ Write tor Information and Save Money.^^^"^"^^
WILLIAMSPORT, PA.

AN EXTENSIVE AND IMPROVED CREOSOTING WORKS ATTACHED TO THE PLANT.

For underground electrical purposes the conduit produced under

this process is the- most practical, the most durable and the most

economical of any conduit on the market.

This conduit is now being used in the leading cities, and the best

of references furnished on application.

FUSE WIRE
I
---.n.

AND LINKS h capacu,.

FOR ALL SYSTEMS. ) ^-'ToT^f™.

The Independent Electric Co.,

163 Lake St., Chicago.

TABLET BOARDS,

SWITCHES AND

SWITCHBOARDS
of all descriptions.

WRITE FOR OUR NEW CATALOGUE D.

EYANSON & ARMPRIESTER,
Formerly .1. (irani High & Co.,

123 N. 3d St.. - - - Philadelphia, Pa.

BRANCH OFFICES:
^l-l IC^^KC^^, Metropolitan Electric Company.

isr, Filtli Ave.
Is I':\\' \i )K1\. Lsn Liberty St., Cli&iiiu & Douglas.
LOUISNlLLli, KV.. Nu. 31:i W. .Main St.. .Jas. Clark.

.Tr.. & Co.
NEW ORLEANS. LA.. No. 608 Custombouse St..

Widmer & Spranley.

X -RAYS
FOR EVERYBODY.

Id'XA^^rcl Tr^'v^r-t.

Just off the Press. 80 Pages. 39 Illustrations.

Fully describes in plain terms how to perform experiments with the X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the RuhmkorEf Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit

very cheaply, including a Fluoroscope.
Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these" valuable books.

ELECTRICIAN PUBLISHING CO.,
510 Marquette BIdg.,

HART FLUSH SWITCHES.
UTeTxr :E^a<ce ^la,te-

BETTER PROPORTIONS. BETTER FINISH. MORE DURABLE.

Made of solid plate brass ^-inch thick, with beveled edges.

KO. 1 Plate lor 5 and lO Amp.
Hart KiwItcheM.

Better Design,

Better Material,

Self-Adjusting Handle,

No Breaking,

No Binding on Face Plates,

No Loose Face Plates.

Handles, Switches and Face Plates Interchangeable.

Single Plates for all sizes of Hart Switches.

Gang Plates for any number of Hart Switches.

SEND FOR "OATALOOUE B."

THE HART & HEBEMAN MFG. CO., "'"f Rark of SIo. 1 Plate.
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THE ELEGTRA
•TRADE MARK' •TRADE ^RK»High Grade Nuernberg Carbons

FOR DIRECT CURRENT ARC LAMPS, FOR ALTERNATING CURRENT ARC LAMPS.
-SeiMO F-0»» l-Z^TEST F^^ICSE LIST TO-

MUGO REISINGER, NO. 38 BEAVER STREET . NEW YORK . ^^
SOI.E: niPORTER FOR THE
ITED STATES AND CAXADA.

IF

you are anxious to

secure the latest

electrical books, YOU
should write to the

ElectricianPublishing

Co., Chicago. You CAN'T
procure too many

reliable, readable

books to READ.
TRADE MAHK

:

"CIllorfTre a^ccumulatotr"

HEGISTERED SEPTEMBER 11, t8B4.

STORAGE BATTERIES
Are being operated in many of the largest and most modern
lighting and power stations in this country. They are
effecting increases in economy of operation, reliability of

service and facility in the handling of the stations; they
occupy a place in the operation of a plant that no other
apparatus can fill.

The Woonsocket, R. I., Electric Machine and Power
Co. and the Edison Illuminating Co., of Easton, Pa., have
recently contracted for batteries of CHLORIDE ACCU-
MULATORS for their stations.

THE ELECTRIC STORAGE BATTERY CO.,
PHILADELPHIA, PA.

Circular, with curves from stations operating batterie.s, upon application.

BRANCH OFFICES:
66 Broadway, New York.
1.543 Marquette Bldg., Chicago, 111.

215 North Calvert St.. Baltimore. Ma.

15 First St., San Francisoo, Cal.
33.S Exchange Bldg.. Boston. Mass.

THE TEIaEPHONR HAKD-BOOK
IZt6

BY HERBERT LAWS WEBB.

Mi'inber of thr Ajiifiican, InsHUtU of Etfctric<U EMjin-ttrv, ain.1 of the Tnstit.ntioH- of Eler(rii-al En.ijmtKi-a. London. Author of "A Pruvtical (J-iiidn to the tfnthifj of
Inmlated Wires and' Cabhs." Joint Ji-ithor of ••Electricity in Itoily Life."

EXTEACT FROM PREFACE.
131 lllus-trs Price $1.00.

"This little book has no pretension to be cousidered a complete treatise oa telephony as it exists iQ America. The time for such a work is not yet uorae. But it is felt that there is a demand
for a practical book on telephone working and management, and the TELEPHONE HAND BOOK is an attempt at meeting that demand. With the exception of a few chapters dealing with
certain forms of transmitters and receivers used in Europe, which are given for the information of those who may wish to engage in the manufacture of telephones, thd book is based entirely on
standard American practice; and most of tbe material, apparatus and methods described are peculiar to or have originated in this country."

2so pains have been spared to make It the best book of its kind. It is right up to date, intensely praeticaL and so plain and clear in its language that anyone can understand and learn from it

everything regarding telephone work and management. It conforms in size and style to our other Hand-Books whicn have been so favorably received by the entire electrical fraternity.

-CONTENTS.
CHAPTER I. The Invention of the Telephone.

Sound Waves. Articulate Speech.
Electric Telephony. The Bell Telephone.
The Microphone.
Current -Induction. Electromagnetic In-

duction.
The Induction Coll: Its Use in the Tele-

phone Transmitter.
The Complete Telephone Circuit
Maenet Telephones.
The Bell Telephone Receiver.
Other forms of Magnet Telephones.
The Gower. Ader and D'Arsonval Receiv-

ers. Mercadler's Bi-Telephone.
The Siemens, KotjTa. >eumay'^r and

Bottcher Receivers.

CHAPTER 13.

14.

Carbon Transmitters.
The Klake Transmitter.
The J<ong Disraoce Transmitter.
The Solid-back Transmitter.
The BiTliner Transmitter.
The Cuttriss Transmitter.
Various Ruropean Transmitters.
The Efficiency of Carbon Transmitters.
Batteries for Telephone Work.
Open Circuit Batteries.
Closed Circuit Batteries.
The Practical Management of Batteries.
Magneto Bell.
Automatic Switches.
Telephone Line Construction.

rHAFlKB*. Metallic C'ircuit.

L-O. Underpround Wires.
30. LiglitniDR Arresters.
31. Inside Wiring.
31:. Installation of Telephone Instruments.
33. Inspection and Maintenance.
3i. The Condenser: Its Use in TeleDlion\

.

3.5. Electromagnetic Retardation.
Exchange working.36.

37. Small Exclianges.
38. Party Lines: The Bridging Bell.
39. Long Distance Telephony.
40. Duplex Telephony.
il. Simultaneous Telegraphy and Telephony

Appendix.

Pnititobed and for sale i>T gUECTRICIAN PUBLISHINC CO.; Suite 6)0 Marquette Building, OHICA.CO.
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A NEW SWITCHBOARD.
We have just brought out an improvement on our Ameri.

can Telephone Switchboard, embodying a number of new fea-

tures which cannot fail to commend themselves to every prac-

tical telephone man.
Our switchboard as now constructed is, we think, supe-

rior to any other on the market, and we solicit a thorough in-

vestigation of its merits.

ELECTRIC APPLIANCE COMPANY,
Electrical Supplies, 243 Madison St., Chicago.

SprRAL. prSTON
»VU.Vf ROD PACRINC

J-i to 2 inch diameter. In Boxes 3 to 8 Iba.

PEERLESS SPIRAL CLr^r
PACKING

Expressly for High Speed Engines. Will Hold 400 lbs. Steam.

20 YEARS OLD AND NO EQUAL.
Manufactured Exclusively by

PEERLESS RUBBER MFG. GO.
16 Warren Street, NEW YORK.

PERFECT INSULATION
Can only H^^ HB^ Compound,

be Secured ^^3 ^ ^^9 Varnish,
by the use ^^^ # ^^^ Tape,

of . . . H M^^ Paper.

Are You Acquainted With Them?
IF NOT, WRITE FOR PARTICULARS TO

The STANDARD PAINT COMPANY, METROPOLITAN ELECTRIC CO.,

Sole Manufacturerst

81-83 John St., New York.

186-188 Fifth Ave.,

. . CHICAGO.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H.

MANUFAOTUKEES OF

High Grade Electrical Instru-

ments of every description.

ESTABLISHED 1857.

WALLACE BARNES,
Manufacturer of

FLAT, COILED AND WIRE

STEEL SPRINGS
OF EVBRI DE8CBIPTI0N.

Send sample for priceH. Bristol, Conn.

IF YOU WANT
A first-class COMMUTATOR use Solid

Sheet Mica Insulation with B. & S.

Drop-forged Segments.

BOWERS BROTHERS, iiMisLakest., Chicago,

inY^i ..^y^^^' ^^^ ELECTRICAL INSULATION.
All Pattern Segments and Rings for Railway Motors. Mica Washers.

EUCENE MUNSELL &. CO., MINERS AND IMPORTERS,

Our New Catalogue,
with Samples, on appli-
cation

( NEW YORK 218 WATER STREET.
I CHICAGO, 153 LAKE STREET.

Stock in Principal Cities.—St. Louis, A. S. Partridge. Cincinnati, Sinclair Randall. Cleveland, Cuyalioga Supply Co. San Francisco, Brooiss-rollis Electric Co.

Hf§flSiTOUSE;IZ-A-

SAMSON SPOT CORD

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, - BOSTON, MASS.

LAMPS
Arc aflljMlescent.

Adams-Bagnall Electric Co.,

CLEVELAND, O.
New Yorlt, 222 Havemeyer Building.

Chicago, 16B4 Monadnocl< Blocit,

\ X Ray Apparatus
OF ALL KDTOS.

THE STOREY nOTOR.

MAIN office:

The Storey Motor & Tool Co-
YORK & SEDCELEY AVENUE
PHILADELPHIA.

Iron Clad. Completely
closed In.

DUST and Moisture
proof.

Specially adapted for
direct driving machin-
ery.

The application of Mo-
tors to machine tools
a specialty.

Light weight. Slow and
medium speed.

No exterior magnetism.

CHICAGO OFFICE:

Metropolitan Electric Co.

NEW YORK OFFICE:
I 1 2 Liberty Street,

Branch Factory, HAMILTON, CANADA.

\

(2)

(3)

(4)

^

(i) Ruhmkorff Coils—(immersed in oil; the highest insurance

of insulation)

.

Holtz Machines— (latest type, efficient, portable).

High Frequency Sets— (for alternating currents; designed

by Prof. Elihu Thomson).

Crookes Tube— {a) Double focussing.

\ Thomsoa Universal, with j

\ ad,imtablevacuum. ^

{/>) Single focussing.

(t) Globular.

{d) Elongated pear shape.

(5) Fluoroscopes— ( approved patterns, various sizes.
)

(6) Fluorescence Screens—(even distribution, various sizes).

(7) Calcium tungstate—(fine crystals, chemically pure).

Decorative and Miniature Lamps.
Electric Decorative Devices and Electric Signs.

Edison Decorative & Miniature Lamp Dept.,

HARRISON, N. J.
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Eugene F. Phillibs, Prest. W. A. Hathaway, Treas. W. H. Sawyee, Secy.

AMERICAN ELECTRICAL WORKa,
' ' PROVIDEIVCE, B. I.

'

BARE AP INSULATED ELECTRIC WIRI
ELECTRIC LIGHT UttE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLE$ FOR AERIAL AND UNDERGROUND USE. '

New York Stoke. P. C. Ackerman. ioCortlaudt St. -^

Chicago Store, F. E. Donohoe, 241 Madison St. — -

Montreal Branch, Eugene F. Phillips' Electrical 'Workfi.

RauManufacturingCo,
Russell BIdg., Randolph and Canal Sts., Chicago, HI., .

MANUFACTURERS OF

Clusters, Flanges,

Special Electrical Goods.

TheOnl]Water-WheelGovernorthatGoYerns.
Montague Street Railway Co.

Grkenfield, Mass., Sept. 19, 1895.

LOMBARD WATER-WHEEL GOVERNOR CO.,
61 Hampshire Street, Boston, Mass.

Gentlemen:—We have one of your Governors in use
at our power house at Millers Falls, Mass., taking care of

two water-wheels to perfection, regulating the power within
afew volts. We took out one Governor and replaced it with
a LOMBARD GOVERNOR which gives pei-fee.t sati»-

^ac-tion. Yours truly, MONTAGUE ST. RY. CO.,
(Signed) H. C. Gakfield, Supt.

LOMBARD WATER-WHEEL
GOVERNOR CO.,

Sold on trial and absolutel}' guaran-

teed to hold wheel speed to satisfaction of

purchaser, irrespective of sudden changes

of load.

Send us a description of your water

wheel plant.

61 HAMPSHIRE STREET,
BOSTON, MASS.

/ooo
TSl£F^OA/f:

WSfi W/r/r£: us /

THEATRE DIMMERS.
IRON CLAD RHEOSTAT CO., Westfleld, N, J.

^Electrical^^
% Suppliesand ^
\ ^AppaMlus:!
g AT LOWEST PRICES^

Correspond MAINFG -ELECTRICIANS*^
L WITH US. READING. Pa.

International Electric Co.,
76 Be.kman St.,

NEW YORK.
ftUHHKOKFF-
moucTmn
COILS.

Telepbon eolri,

: Sxpgrlmantdt
Work, SrKall Wae*/ne^v. Binding Posta.,

BralyM&stlrss.

T. H. Brady, New Britain. Conn.. U. S. A..

Uannfacturer of MsBt Armi, Pole and
Swln^K Hoods, Honse Braekata uid
other Speoialtlei for Oooatrnotlos
Work.— Catalogues and Frio«§ fur-
nished on, apjpHcatio'^.

DIXON'S BELT DRESSING
AND LEATHER PRESERVATIVE.

Is guaranteed to prevent slipping and to preserve the leather.
It will pay you to send for circulars and testimonials.

JOS. DIXON CRUCIBLE CO., Jersey City, N. J.

ARC LAMPS
OF* J\L.L. KIN

PLAIN, ORNAMENTAL,

For Direct and Alternating Current.

Write for Catalogue.

The Adams & Westlake Co.,

t 10 Ontario St., CHICAGO.

WIRE.

•'C»EFE1-D^ Pore Rubber Covered Wire and
Cables.

"Century" IVeatherproof iLine W^ire. Promptc

SiBcrnet. Office and Annunciator AVire. shipments

Iiea.d Snoased Wires and Cables. Chicago
Telephone Cables, Etc., £tc. stock.

EDWARD LASELL & CO., 167 Dearborn St., Chicago.

w
Morris, Tasker & Co.,

tNCORPORATED.

Offices 222-224 South Third Street,
PHILADELPHIA, PA.

FAtiCAIi IROni ^VORKt^. Philadelphia.
DEIiATTAHE IJROIV WORKS, New Castle. Del.

Manufacturers of

Boiler Tubes, Wrought Iron

Pipes and Fittings.

Electric Light and Railway Pipe Poles
a Specialty,

European Repr»Gentative. Robert W. Blackwell. No. 39 Victoria St., Westminster. London. S. W.

AGBXCIES

:

ELECTRIC APPLIANCE CO.,
CHICAGO, ILL.

PETTINGELL-ANDREWS CO.,
BOSTON, MASS.

IIELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

ST. LOUIS ELECT'L SUPPLY CO.,

ST. LOUIS, MO.

BRAOFORO BELTING CO.,
CINCINNATI, OHIO.

Phillips Insulated Wire Co.
f

NEW YORK OFFICE; FACTORY:

39 and 41 Cortlandt St: Pawtucket R,
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SALESMAN WANTED. D
WUh established trade among Electrical Supply

Houses to handle B3 11 side line the best specialty

on the market. Address E. McLENNAN Jc CO.,

1128 Marquette Building, Chicago.

WANTED.
By a competent electric light man. pot*ition to

take charge of electric light plant; 9 years prncti-

cal experience. Am a lineman and -niremao and
have a thorough knowledge of d.\namoa. Wages
reasonable for steady job. Not afraid of work.
Address "PRACTICAL,'' care Western Elec-
trician.

WANTED.
A competent man to buy my stock and take

my place as superintendent "of a paying liprhtinp:

plant in Pennsylvania. l,6(X) incandescent and
90 arcs now on : capacity 50 per cent, greater. I

have other business. Salary. $75 per month.

Address, "lilClHTIXft PLAKT."
Care "Westekx Klectrtctax, '.10 Marquette

Bldg., Chicago.

WANTED.
Bids for putting in plant and lighting cit>- of

6.000 people. Are lights. Address PENDLE-
TON & GILKEY. Oconto. AVis.

WANTED TO LEASE.
I wish to rent ur lease, for a term of years, an

electric light ptmt in some live town. ^Municipal

or other plant considered- Might improve same
if necessary. Address "ELECTKIOAL ENGI-
NEER," care Western Electrician, 51(1 Mar-
quette Building. Chicago.

WANTED.
Position by an all round praetii-al young man.

capable to install machinery; now employed as
engineer at a.splendid electric litjht and water sta

tion, or would lease a small plant. Eight years ex-
perience, retert-nees Ai. Address "Kiisineer/'
care Westkhn Klkctkhiax. Suite 510 Mar-
quette Eidg., Cliicago.

Bargains in Machinery for Street Railways.
One 600 h. p. Corliss engine, one 300h. p. Corliss

engine; one 300 h. p. Westinghouse compound en-
gine; one 250 h. p. Bali automatic engine; two 125

n. p. Ball automatic engines; two 80 h. p. Ball
automatic engines; two 135 h. p. generators, 500
volts; four GO h. p. generators. 500 volts; large
stock of automatic engines and dynamos of
every description. Also a battery of compound
boilers. 700 h. p., 160 h. p. In a pair. FRANK
TOOMEY. 131 N. Third Street, Philadelphia.

FOR SALE.
A lighting plant doing a good profitable and

Increasing business in a city of about 2.500 popu-
lation. Owners are non-resident and cannot
conveniently manage business. A good chance
for a practical man to own and operate liis own
plant. Liberal terms will be offered. Would
require $4,000 cash. Address "A," care Wk.-;tee>"
Electrtciax, Suite 51'.' Marquette Building,
Chicago.

FOR SALE.
Before placing your orders for Hi^^h HVHlle

Oynamofi and Motorw, write us for descrip-

tion and price>J.

CEO. D. WHITCOMB CO.,
92 to 96 E. Ohio St.. Chicago. III.

SALEOFSTREET
RAILWAY.

Notice is given that the JefTersonville Street
Railway Company will, on August 20th. 1S9C, at
the door of tlie City Hall. Id Jellersonville. Indi-
ana, sell at public auction to ttie lilghcst and
best bidder, tbe franchise and property of
said Company.

Thf3 Company has a perpf^tnal franchise, five
miles of track, suitable and convenient stables
and a complete erjulpment of mules and rolling
stock.
The Company will confer title by transferor all

Its stock and bonds to tbe [)urchaser free of
debt or Incutnbrance. .lEFFErtSONVIJ.LK
STREET RAILWAY COMPANY, by Ed. J.
Howard, President.
July ifJth. )HOt).

FOR SALE.
Klectric light and iri; p]u.nt lit an Illinois town

of il.CfKj Inhabitants, with a city contract for ele<--

trlc light seven years to run; :m; arc llRhtn and
1,60(J Incandescent connected up. Profits 20 per
cent, per annum (or electric light plant. Ten-ton
Ice plant started July i; Icosold at plant for $3,co

per ton. Capitalized $2^).0Wi; "-aidta! stock $15.-

WfO, twenty-year bOQds; total cost of plant, $44,000.

Owners were heavy sufferers by St. Louis tornado
and will soil at a very low (Igure. Address

"CYCLONE,"
CareWKHTKUN Klkcthi'-ian. suite r.io M;ir.

quotteBIdg., Chicago

FOR SALE.
One 1,000 light Incandescent dynamo and one

100 light incandesceut. Both direct current, com-

pound wound.

I_. A.. I-IIIME & <S^.,
234 E. Lake Street,

CHICAGO.

FOR SALE.
1,500 tons 60-lb. relaying rails;

1,000 tons 75-Ib. relaying rails; 800

tons 45-lb. relaying rails. 30 elec-

tric cars in good order. New elec-

tric cars and new and second-hand

passenger cars. 50 box and 50

flat cars, 25 tons capacit}'. Spec-

ialty in negotiating electric and

steam railroad bonds when payable

at Farmers' Loan and Trust Co.

N. Y., or Knickerbocker Trust Co.

,

66 Broadway. N. Y. , and printed

at an Ai Bank Note Company in

N. Y.

ROLLING STOCK SOLD ON EASY
TERMS.

A.. \A/. I-A,DD,
17 1 Market Street,

BROOKLYN, N. Y.

FORSALE.
One 100 Light Mather Incan-
descent Machine.

FOR SALE VERY CHEAP.
Practically new, in A

I

condition.

Address, "BUYER,"
tire WE8TEBN Electrician, Suite 510 Msrqnette

\if., Chicago. III.

FOR SALE
CHEAP.

A small holding of

PREFERRED STOCK
of the "Electrical Engi-
neer" of New York.

i i

For full information and
particulars address

Stockholder,"
care Western Electrician,

Snite 510 Marptte Bldg,, CWcap,

Did You Ever
See a copy of our

latest catalogue
of Electrical

Books? 100 pages,
mailed free.

mm\m publishing cd.

Suite 510 Marquette Bldg . CHICAGO.

LIVE
STEAM-FEED Water Purifier.

Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

THe Stilfell-Bierce & Smitli-Vaile Co.,

DAYTON, OHIO.
Rlsdon Iron & Iiooomotive Works, San FraneiBoo, Cal., Pacific I'oat^t Agent.

Write PAUL PERRIZO JR. CEDAR & LUMBER COMPANY,
Marinette, Wis. -for prices on

WHITE CEDAR POLES
before purchasing elsewhere.

aiElKOjIIIIirEE, ailCH., for prices on IVHITE CKDAR POIKS.

C S. HA.R'T,
WHOLESALE

lele^r&pli, Tehphosei Ebcirio LigU

AND STREET RAILWAY POLES.
Manufactured from Live Cedar ^jeeled. Quick

shipments and best quality.

OCONTO, TVIS.

INDIA AND AMBER i\IIGA.

r*n fornUh a»y sU*.. simpii •r
pnttrrn. Wrlt*« Tor huon-

pIcM niid <|notKtion*(.

A.O.SCHOONMAKER, Importsr,

ISO William 8t. W«w York.

Central Manufacturings Co.,
CMA.TTANOOQA., MANUI-ACTUKERS AND DEALBKS IN

^YE4^Lg|A/v;p;i Ig;

as^iwpp

IDRFS^W

ELECTRICAL MOULDINGS

tnr

Price Reduced!
THE NEW EDITION OF

Prof. Silvanus P. Thompson's Book,

Dynamo Electric

Machinery,

NOW $6.00.

New Edition, Revised and Greatly Enlarged, Price $6.00.

Tliis is the long expected edition of Prof. Thompson's standard

work. It contains nearly 1,000 pages, and is profusely illustrated.

Orders should be sent in at once. . .

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette BuJIdln;, CHICAGO.
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Victor Turbine Water Wiieel.
Cyiinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate-
The attention of ELECTRIC COMPANIES is called to this CELGBRATEO ^WATERWHEEIi as particularly adapted to their use, on account of its remarkablr steady motion,

lilgli speed and great efficiency and large capacity for its diameter, being double
the powder of most wheels ot the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use ot water it is without an equal, producing the
highest per cent of useful effect gaaranleed*

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrelt Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, Cal., Pacific Coast Agents.

IVl^s-t Durabl4 I't-tery Oells F^roduced.
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Manufactured by The Butler Hard Rubber Co. 33 Mercer St., N.Y.
ROSE POLYTECHNIC INSTITUTE,

Terre Haute, Ind. A School of Engineering,
Mechanical, Electrical. Civil Engineering. Chemical
courses. Well endowed. Extensive Shops and Foun-
dry. Modernly equipped Laboratories In all depart-
ments. Expenses low. Address C. L. MEES, Pres.

P J_^A1"1 JM U M
For all Purpoaaa.

bcrap and Native Platinum Parohased.
BAKSB & CO.. 408-414 New Jersey

Rallrnarl Ave.. Nf'^vark, N- .T.

Playing Cards.

You can obtain a pack of best quality

playing cards by sending fifteen cents in

postage to P. S. Eustis. Gen'lPass. Agent,

C. B. & Q. R. R.. Chicago. 111.

Map of the United States.
A large handsome Map of the 'TTiiite'd

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. Eustis, Gen'l Pass. Agent, C, B.

& Q. R.-R., Chicago, 111.

THE BEST BOOK
On dynamo electric machines Is S. P. Thompsons'
"Dynamo Electric Machinery." Contains 1,000
pages, profusely Illustrated.

THE STANDARD WORK.

ELECTRICIAN PUBLISHING COMPANY, - Suite 510 MarquettrB^g^lHTcAGj'""'

The Standard Open Circuit Batteries
of the World.

SEND FOK CIRCULAR AND PRICE3.

THE LECLANCHE BATTERY CO.,
Ill to 117 East 131st St.. H. Y.

"WORCESTER
POLYTECHNIC INSTITUTE,

WORCESTER. 3IASS.
FIVE COURSES OF STUDY.

Mechanleal, Civil and Electrical Engineeriog.
Chemistry, General Scientific Course. 15S-paee
Catalogue, sliowing appoiBtments secured ty
graduates. maUedfre^. Expenses lotv. 29th year.

T. C. lIEKUENHALIi. President.

THE GARTON LIGHTNING ARRESTERS
Tt^LiL, PROTECT WHEN AL,L, OTHERS FAIt.

Unequaled for Durability, Reliability and Efficiency ! _ Our testimonials back up all of our claims. Send for tliem.

CARTON-DANIELS ELECTRIC CO., Keokuk, Iowa, U. S. A. meiiition this papeb.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

Gordon Primary Battery
EXCELS IN

Long Life, Efficiency,

Economy, Adaptability,

It is absolutely Non-Freezing.
Labor Saving,

Free from Local Action,

Freedom from Gases and Odors.

Superior Generation of Energy.

These Batteries are in use by the most
prominent Telephone, Fire Alarm and Rail-
road Companies of America.

Send for descriptive circular and price list.

We guarantee all our Cells.

MANUFACTURED BY

The iJorflott-Bnriliaiii Battery Co.,

82 West Broadway, New York.

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 Harquette

Bldg., Chicago. You will save TIME and

MONEY by doing so

OF INSULATED WIRES AND CABLES.
By Hebbeet Law3 Webb.

A New Book—Just What You Need.

A Practical Guide to the Testing of Electric Light, Electric

Railway, Telephone and Telegraph Wires.

PBICE, POSTAGE FBEPAID, 91.00.

SEKD IN TOUB OBBEB NOW.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building, CHICAGO.
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THE NEW DIEHL
Highly finished in Japan,

Nickel, Polished Brass

and Venetian Designs.

'We also have a oomplcte stock

of Direct and Alternating Current
Desk Fans at very low prices.

If you are in need of Battery

Fan Motor Outfits we can fill yonr
orders from stock.

ELECTRIC FANS.
Increased Efficiency.

Improved Mechanical

Construction.

For Catalogue and price lists address

METROPOLITAN ;

ELECTRIC

S ; COMPANY,
186-188 Fifth Avenue, Chicago.

y* HAND MADt-HlCH GRADE ^R
We Make

AlL^fplwEK

Cektrai.

^HtjRADE

One Price

.. QUALITY

mThousand
HOURS

Guaranteed

Cents
IN

_ ANY
"UANTITY

fa..

THEY WILL

Cents
ALLOWED
_ roR

vScVatts pi

16 C.iy

(l.lNTON,WlS, 193-195 (aSALLE ST

UFACTORT.pcfw'ji^KPflRCf

StjowhG

MECHANICAL
Engineers interested in electricity should send for our lOO-pag'e

Catalogue {mailed free to any address). Any electrical book pub-

lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO., Suite 510 Marptte BMg,, CHICAGO.

^El[(TR(LgHTGL0BE5E^-^ f^
THE-LAROeST-L.lKE-OF /'"

KNoVELaRIISTICPATTEHNSftEFFEGTSii^t-i
^^^ 42 MURRAY ST. NY. ZjHA

CHICAGO OFFICE, 107 E. MADISON STREET.

\
DICPNAW'

fl'J4 p-'tt;/'s, .'^'l.ftT). IW) pages. $1.00.

SLOANt

150 pages, $1.00,

I

ELECTRICIAN

:^^5L0ANt^'

158 pages, $1.00. 135 pages, $1.00.

An Excellent Series of Electrical Books.
BV T. O'CONNOR SL-OKN©.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICIAN PUBLISHING COMPANY, Suite 510 Marquette Building, Chicago.
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VIADUCT MFG, COMPANY
Is the oldest concern
of the kind in this
country, with one ex-

ception, manufactur-
ing-

Magn;neto Bells,

Telephones,

District Telegraph

Messenger Boxes

and other appliances.

It has had 18 years'
experience; 5 years as
licensed manufacturer
of the American Bell
Telephone Company.
It has made more
Magneto Bells than all

the other manufactur-
ers in the country. Its

standard work is

known by all experi-
enced telephone men.
The works are lo-

cated at the Relay
Station, Baltimore &
Ohio Railroad, and run
by water power.

It manufactures all of its own woodwork, as
well as brass, iron, steel and everything connected
with its output.

Send for new catalogue and mention this paper.

VIADUCT MFG. CO.,

2 S. HOWARD,

Bal-tim^r^, IN/ld.

T
ELEPHONES a~'
We are sole manufacturers of the celebrated
KEYSTONE LONC-DiSTANCE TELEPHONE,
an instrument which has no superior.
Write to us for Catalogue and prices.

SUPPLIEO

KEYSTONE TELEPHONE CO., PITTSBURGH, PA.

HADISON - - WISCONSIN,
MiNUFAOTUKEES OF THE

Standard Loud-Speaking, Long-

Disiance and Exchange

Telephone.
Perfect in Detail, of Highest Efficiency and Best Pos-

sible Electrical and Mechanical Construction.

Equipped with Onr Ne-w llaeneto Bell provided with epeclally

powerfnl Generator having large field magnets of best quality of

magnetic eteel, laminated armatnres with ample wire space, and com-
bining the qualities of large quantity and high voltage; polarized belle

with centrally pivoted armatarea (the patent on same having now ex-

pired) and high co-efficient of self-Induction In proportion to winding,

the whole adapted to meet the mogt exacting requirements of service.

Will ring bells on long lines o* high resistance. Will ring a large

number of bells in series on short lines. Will ring on a line

various makes of bells with different windings. Will work with any make of switchboard.

Will drop a shutter on long lines, etc., etc.

Bole Licensees for sale of Milde Battery Transmitter in the United States. Patent granted

April 17th. 1894. For simplicity, email dimensions, entire multi-contact, and powerfnl transmls-

gion. It has no equal. No adjustment required. Will not pack or get oat of order.

Standard Telephone Exchange Switchboards
Mannfectured and controlled by us are the most rapid and efficient apparatus of the bind now before

the public, 3mbracli_g novel and original features posBessed by no others; require where power gen-

erator is need bat three movjs to answer a eubBcribers call, ring number wanted, and connect the

lines. Estimates for compute equipment of exchanges and toll line systems promptly furnished.

Correspondence Solicited. Address

THE STANDARD TELEPHONE & ELECTRIC CO.,
nADISON, WISCONSIN.

P. L. SPOONEB, President. E. W. BATOHELDEB, Secretary.

H. 0. DODGE, Gen'l Supt. H. A. TAYLOR, Treaaurer.

We Manufacture

SifUELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL, MINN.

TELEPHONES
..tS^ T<^ THE..

VIADnCT CO, Baltimore.

Farr Telephone & Const. Supply Co.,

342 DEARBORN STREET, CHICAGO, ILL.

^Ve MannfaoSr^T* and Sell at \tTiole8ale..„

Magneto Bells, Receivers, induction Coils.

-WRITE FOR PRICES.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite 610 Marquette BIdg.. CHICAGO.

SEND FOR CATALOGUE

¥'

p., rElLEPHON^I
9l7-9l9X,MFG-©-"l

MARKET ST., ST.LOUIS.I

PARTS,
AGNETO
BELLS.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

A^rc, Direc-fc Curren-t and A^l-terna-t-
ingr Incandescen-t L.igli-tins and

P^-xA^^r Transmission.

Tie RemiDitoi-Sloles Tjpewriter

Is a recent production of the best invent-
ive skill in the country and is . . .

NOT
behind any typewriter

IN
the line of such improvements as are
essential to the success of ... ,

ANY
writing machine. In fact, the Reming-
ton-Sholes

TYPEWRITER
leads all others in that

COMBINATION
of features which please the operator
and make it a pleasure instead of hard
work to run our machine.

Send for catalogue or call and examine.

REMINGTON-SHOLES TYPEWRITER CO..

147 MONROE STREET.

CHICAGO.

HUEBEL & MANGER,
290 Graham St., BROOKLYN, N. Y.

The

Auto-

Telephone

AT LAST!

CHEAP,
SIMPLE,

PERFECT.

Desk Set No. 29.

Automatic Intercommunicating

Switch on each Instrument.

•

RICHARDS & MEACHAM,
Sole Agents for Chicago and Northern Illinois.

84 and 86 La Salle Street, CHICAQC.

Bound Volumes

yifESTERN [lEGTRIGIAN

FOB SAXE,

From Vol. 1. to Vol. XV.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette BuildlDE. CHICAGO-

DON'T THINK
That 3'ou can keep posted as to

what is going on in the western

electrical field without reading the

Western Electrician. It is the
electrical newspaper, and if you
are not a subscriber you will find it

to your advantage to become one

at once.

1S3.00 per year

;

$1.50 for six months.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette BIdg., CHICAGO.
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"ELECTRIC LIGHTING,"
A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

Engineers, Students and Others Interested in the Installation or
Operation of Electrical Plants.

'rio<

:>IS B. CIROCKEIR,
Professor of Electrical Engineering, Columbia University, New York.

Prepaid. - Practical and LiiD'-t^-
Just the Book you want. 450 Pages, over ISO Illustrations. Read the

.E OF~ CONTENTS:

Da-t<

Chapter I, Introduction; Chapter II, History of Electric Lighting; Chapter III, General Units and Measures; Chapter IV, Classification

and Selection of Electric Lighting System; Chapter V, The Location and General Arrangement of Electric Lighting Plants; Chapter VI, Build-

ings for Electric Lighting Plants; Chapter VII, Possible Sources of Electrical Energy; Chapter VIII, The Steam Engine, History and General
Principles; Chapter IX, Steam Boilers for Electric Lighting; Chapter X, Steam Engines for Electric Lighting, General Construction; Chapter
XI, Typical Forms of Steam Engine for Electric Lighting; Chapter XII, Steam Engines for Electric Lighting, Selection, Installation and
Management; Chapter XIII, Gas, Oil and Hot Air Engines; Chapter XIV, Water Wheels and Windmills; Chapter XV, Mechanical Connec-
tions between Engines and Dynamos, Direct Coupling, Belting and Shafting; Chapter XVI, Toothed, Friction and Other Gearing; Chapter
XVII, Principles, Construction and Management; Chapter XXI, Applications of Accumulators in Electric Lighting; Chapter XXII, Switch-
boards, Including Switches, Fuses and Circuit-Breakers; Chapter XXIII, Electrical Measuring Instruments; Chapter XXIV, Lightning Arresters.

Every Eiio'iiieer and Electrician wbo ilesires to tlioronglily master the Art of Electric liigliting slionld have a copy of
this book. 8ent promptly.

ELECTRICIAN PUBLISHINE COMPANY.
Suite 510 Marquette Building,

MOONLIGHT SCHEDULE
FOR 1 896,

NONA/ READY.
Send 1 cents for a copy. Liberal discount

if large quantities are ordered.

ELECTRICIAN PUBLISHING CO.
SUITE 510 MARQUETTE BUILDING, CHICAGO.
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Directory of Principal Electrical and Mechanical Engineers.

I

B.J. Arnold, Mem. a. i. e. e.

Consalting; Electrical Engineer.

spkoialty:
Eleotrio BailwayB aad Power Statlonfl.

1S41 Marquette Bldg.. Chicago.

iFor^eBain, E,^jrf^^^j
Medianical Engiseer.OonmiltlDg,

Designing,
BapervlBlngi
OoDBtrnoting,
Testing.

plans, Speolfloatloni and
Oen«ral Bngineering.

Expert In Patent Oaosea.

Suite 1657, 1658 and 1659
Uonadnock BoAJding:, CU10A6O.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,
Reports, Estimates, Plans,Consultations,

^ " .'
. Tests, Pur-

chasing. Designs of Central Stations a Spe-
cialty. Tomer Bnilding, t^t. Louis.

Virginius
J. Mayo,

Electrical and Mechanical Engineering,

Consulting, Designing, Supervising,
Contractor and Manufacturer of Ma-
chinery for special purposes.

TEL. aiAIN 436.

100 N. Clinton St.. CHICAOO

A. L. McRae,
Consulting Electrical Engineer.

Estimates. Plans, Specifications, Ex-

aminations, Reports, Tests.

30G Oriel Blds^., ST. L.OU1S, IflO.

THE FLEMING

ALTERNATING

ARC

LAMP...

Simplest,

,
Neatest and

Best

Working

Lamp on the

Market.

• • •

New
Catalogue
Just Out.

Agents Wanted in

Leading Western

Cities :::::::

Our Prices are

Right.

FLEMiNG -SPENCE E LECTRICAL CO.M

652 Hudson St., New York.

Summer Homes.
In the Lake regions of Wisconsin,

Northern Michigan, Minnesota, Iowa
and Daliota, there are hundreds of

charming localities pre-eminently fitted

for summer homes. Nearly all are
located on or near lakes "which have not
been fished out. These resorts are easily

reached by railway and range in variety
from the "full dress for dinner" to the
flannel-shirt costume for every meal.
Among the list are names familiar to

many of our readers as the perfection of

Northern summer resorts. Nearly all

of the Wisconsin points of interest are
within a short distance from Chicago or
Milwaukee, and none of them are so far

away from the "busy marts of civiliza-

tion" that they cannot be reached in a
few hours of travel, by frequent trains,

over the finest road in the northwest

—

the Chicago, Milwaukee & St. Paul Rail-
way. A description of the principal
resorts, with list of summer hotels and
boarding houses, and rates for board,
will be sent free on application to F. A.
Miller, Assistant General Pass. Agent,
Chicago, 111.

F-RED.J.Cl
General Electrical Engineering of Every Description.

Valuation of Electric and Steam Plants. Plans and Speclfioations furnished.
for all kinds of electricalinstallatioos; consultation, superintending, etc.

Plans and all data for the complete construction of dynamo electric machinery of any capacity
or voltage. IVIA<;ARA FALLS, X. Y.

NOTICE.
TO THOSE INTERESTED IN ELECTRIC

LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is ;ust the book

thousands of men have been waiting for; it will be what you
want. 275 pages. Illustrated. Cloth, $2.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Bldg., Chicago.

HIGH GRADE on paper means little,

BUT in fact and manufacture MUCH.

WORLD CYCLES
ARE BUILT TO LAST.

Champion John S. Johnson rides one.

Ex-Amateur Champion Roy McDonald rides one.

A. D. Kennedy, Jr., the record breaker, rides one.

Am. Champion George Ruppert rides one.

Homer Fairmon, Pat. O'Conor and other crack riders are

all winning races on WORLD CYCLES.

THEY ARE UP-TO-DATE AND SWELL.
AVrite us for Prices. Catalogues Free.

ARNOLD, SCHWINN & CO., Manufacturers,

Peoria and Lake Sts., Chicago, U. S. A.

New Dynamo Tenders' Hand-Book.
By T. B. BADT.

226 Pages, 140 lilustrations. FlexibleiCloth Binding.
5 1-2x3 inches. Price $1.00.

Size of Type Page

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Rook sold, and over 5,000 of the new.

Electrician Publishing Co.,
Suite 510 Marquette Building, CHICAGO.

I^OME STUDY.
An Elemeidanj Journal

FOR TECHNICAL STUDENTS,

Including All Readers of Technical Books
and Periodicals.

MECHANICAL AND ARCHITECTURAL

DRAWING EXERCISES.

H03I£ STUDY makes a specialty of teach-
ing its readers liow to make and read afeclianical
and Architectural Drawings. Sample Copy sent
free on application. Address, B. 1002,

HOME STUDY, Scranton, Pa.

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.
?3.oo per year, in advance.

Electrician Publishing Co.,

Suite 510 Marquette BIdg., - CHICAGO

"WINTER TOURS TO CAIjIFOBNIA
In Private Pullman Palace Cars.

The Burlington Ruute (C. B- <fe Q B. R.) an-
nounce three pereoually conuuctea touie to Cal-
ifornia. Leave Chicago January 9, Feb. 6,

March 5. The route will be via San Antonio,
Tex., El Paso, Los Aneeles, San Dietio, Santa
Barbara, San Francis o, Del Monte and San Joee.

Returning via Salt Lake and Rio Grande Scenic

Route through Colorado, The price ot a ticket

includes all necessary experses. Railroad and
sleepiue: car fare. Hotel Bills, carriaee rides,

side trips, etc. The service will be strictly first-

class in every respect- For pamphlet givme
particulars, see any acent of the C B. & Q.R.R.,

or write to T. A. Grady, Manager Tours Depart-
ment, 211 Clark street, Chicago.

ELECTRICAL BOOKS,
^Vll Kinds.

ELECTRICIAN PUBLISHING COmPANY.

Suite .510 Marquette. CHIC.\«JO.

The COAST LINE to MACKINAC
TAKE THE > t »

CLEVELAND
MACKINAC

«

2 New Steel Passenger Steamers
TheQreatest Perfection yet attained in Boat

Construction — Luxurious Equipment, Artistic
Furnishing, Decoration and Etficieat Service,
insuring the highest degree of

COnFORT, SPEED AND SAFETY.
Four Trips per Week Between

Toledo, Detroit #Mackinac
PETOSKEY, "the SOO," MARQUETTE,

AND DULUTH.
LOW RATES to Picturesque Mackinac and

Return, including Heals and Berths. From
Cleveland, $18; from Toledo, $15 ; from Detroit,
$13.50.

EVERY EVENING

Between, Detroit and Cleveland
Connecting at Cleveland with Earliest Trains

for all points East, South and Southwest and at
Detroit for all points North and Northwest.

SundayTrips June, July, August and September Only.

EVERY DAY BETWEEN

Cleveland, Put=in=Bay ^ Toledo
Send for Illustrated Pamphlet, Address

"^ A> A, SCHANTZj Qo p. a., DETROIT, MICH'

Tfie Detroit am Gleveland Steam Nav. Co.

IT'S ALL RIGHT.

Webb's Telephone Hand-Book. A book for the
expert as well as the novice. Price $1.00.

ELECTRICIAN PUBLISHING CO.,
5IO IVI^vqu^'t'te* luilcJ ir«g, ^H ic:^sc>-
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Progress the Order of the Age.

THE NEW AMERICAN LEADS.
Recent Improvemente made In the New American Tnrbintj hav6 'aoreaaed the power as per

their diameter, and produced greater efficiency from whole to hal£ v *ier than any other turbine,
as evidenced by the following, copied from certified tests made at Hoiyoke, Mass., on the dates
named, and signed by A. F. Sickman, engineer in charge of experiments, and E. S. Waters
hydranlic engineer.

The originals of these certificates and tests of other sized wheels can be eeen at our office.

Test of a43-iii. Whfel-Ju y O, '94.
|

Testof a43-iii. Wheel-July l*.'04.

Head
Rev.

win.

Cu. Ft.

per
Sec.

H. P.
Per
Cent.

Head
Rev.

per
Min.

C'J. Ft

per
Sec.

H. P.
Per
Cent.

Whole Gate
%

;;

16. C6
16.42
16.78
17.03
16.88

119.17
122.00
in. 33
111.83
118 67

111-58
127.18
112.60
98.12
82.07

205.27
195.19
175.74
149.99
118.40

79.76
82.58
82.18
79.31
76.52

Whole Gate
% •'

'/n
"

16.33
16.56
16.69
17.13
17.48

128.00
134.80
129.33
125.25
121,00

1)4.18
120.85
104.85
92.76
70,80

199.56
181.14
162.89
14^.40
98 H5

80.50
83,09
82.77
79,21
70 60

For Information and Catalogue write

THE DAYTdN GLOBE IRON WORKS GO., Dayton. 0.. U.S.A.

Racine Automatic

HIQH SPEED

ENGINES
From 1 tol2"j H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection
with economy is desired.

Over2.500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

1 Send for catalogue
describingournew
X to 6 H. P. Auto-
matic Engine and
Boiler outfit.

Racine Hardware Co.,
RACINE, WIS.

BINDERS
FOR THE

Mem Electricias

$1.00 Each.

ImmMl
CHICAGO.

AMERICAN-BALL

ENGINES.

Multipolar Dynamos and Motors.

AMERICAN ENGINE CO.,

Bound Brook, N. J.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially deelgned and adapted so

ELECTRIC POWER AND LIGHTNING PLANTS.
SccurlDE: a hierh guaranteed percentage and g^reat steadinesfl At

motloQ, under variable loads. An aneqaaled concentration of power,
and an unprecedented higrh velocity. Ite quickly operating: bal*
anced grates, affords prompt and fine reg^ulation b? governor. Satig-^
faction f^uaranteed where others fail. Write for cataio^e, and «»»
your waut8»

lAMES LEFFEL & CO.. Springfield, Ohio. U. S. fl

Gas,

GasolineTHE OTTO

ENGINES
and....

Natural Oas

OVKR 43.000 SOI.D

Electric Lighting.
SIZES 1 TO 250 H. P.

Electric Light Plants in Operation

from 2 to 250 H. P.

The Otto fias Engine Worts, lie,

FHILADEIiPHIA.

ALL
Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

Mechanical

Engineers

who are interested in elec-

tricity should write for our

catalogue of

IVI os- :si f=tA\^i-.^:

GH ERADE PACKIN&S
FOR STEAWS. WATER, GAS, AMMONIA, ETC.

^C:>^ umWC^'S ^fiYDRAUUCP/ICHWr^

ECONOIVIICAL,
' RELIABLE. DURABLE ft GUARANTEED.

THE BARLQCK PACKING CD,

ELECTRICAL

BOOKS,

Electrician Publishing

Company,

Suite 510 Marquette Building,

CHICAGO.

THE Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
4;i\cH iiioiM* iMnvor |M*r diameter Avitli a

IiSkImt p<'i'<M'iHuy:<* (tfiiMcCiiI rdVlfttliuit any otiier
\viit4T-\i luM'l lii'i-i'lolVtiT iiuiih*. AlUlzes. rlKlit iiiKl left
li.iTKl. -AM- hiiilUntiii |);iLti-nis I'tTlcctci.! uikIlt Hystoitifttlc tuNtsIli
111.' ll..lV'ilu''IVsl.lim' I'liltiic

f'.uil. s iiavliiu p'lwcr |.l;iiils which firo imsatlsfactory, and
t)iuMw,,iit,-ii,i,i;iiirit,' I he Iriiiirovi^mcntof imwrrs, will fhid It to
ihr'ic liihT'-.t III 'ojihf Willi riK-. iiH I am u'llliiiu: to triiar.
niilii rrMiiHM \% lnT<- otiH'i-H liuvr railiMH »>» mnl-
tfi' w liiil iiiiiKf (»ri Hi-liliM- liiiK Im'I'ii iti iiH4>. STATI<:
iti;<ii iui:>ii:\'i's \\u si:m» i'<»k tata-

S. MORGAN SMITH. York. Pa.
JCstluiuttJS funilHlicd for (fonipl"!" power jilaiits and

royultu guuruuttiuu.
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Kew Orleans,

MempMs.

& Factory,

67-69-71

CANAL STREET.

Chicago, III.

^^ . BM The Best and

Gasoline Engines, cheapestpow.
*—

'

er for driTinff
Dynamos. Steady Idght Guaranteed. Send

for Catalognie, Etc.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

CHICAGO CAS and GASOLINE ENGINE

J. J. NORMAN CO., nfrs..

Used for -iiakiDg Electric Jjight or furniehlog

power '.or any pnrpose required. Specially

adapt'jd for electrlo Ugbt In private enterprleea.

The latest great invention of this progreeeive age.

Brilt in from 2 to 50 horse power. Stationary or

x>rtable. Ib the simplest power on the market. A
dwarf in size; a Samson la strength. Costs but

little to run it. Has no equal for even speed and

durability. Send for catalogue.

60 and 62 5. Clinton Street, CHICAGO.

=Jfyouwintany IWehdi^e furnishedRope for

30me offhefdrgejtDfiml
in the country. I

H-PhMon
^ WHITE TO us.

^ForTnnm5mn\ "UOMPANY,
Ofpower ^ 2mMafke!5L Chicago.

Preserve Your Copies
OF THE

Western Electrician.
BINDERS $1.00 EACH.

ELECTRICIAN PUBLISHING CO.,

Snite SlOMarqnetfe Bailding;, . . . . CHICAGO.

REG.JRADE MARKS JhE RhOSPHOR BRONZE SmeltingCo-Iimited
2200 Washington AVE.,PHiLADELPHiA

)
"ELEPHANT BRAND PHOSPHOR-BROKZE'
INGOTS,CASTINGS,WIRE,RODS, SHEETS, ETC

Wu^s/l<^3Lmvjc" — DELTA METAL
X\ CASTINGS, STAMPINGS bnd FORCINGS

/dELT^ original andSoleMakers in the U.S.

I

ROOTIMPROVEDWATERTUBE BOILER.

SBLUNa AGENTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff Street. NEW YORK.

J. C. BRILL COMPANY, - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

liji ^m.liiiiMMi: m- I —^.. — .^-,,,-.^- , — —_.._ I jj

zW^^3S^^SLSm^i^iaMmi=,

Special attention given to the building of Electric Motor and Trail Cars.

Builders of Brill No. 21 Truck with solid forged frame, and "Eureka" Maximum Traction Pivotal Truck.

Market Conditions
Or other conditions may make it more economical to burn soft coal at one
season of the year and hard coal at another season. There is no heater
better adaptable to such conditions than the

Surface-Burning "Florida" Steam Boiler.

To convert the "Florida" into a Hard Coal Burner or to change it back to
a Soft Coal heater is the work of but a few minutes.

WRITE FOR ILLUSTRATED CATALOGUE.

^o//erCompanj/. ^liTw^^vo'^k^tcelfter st.

'WE HEAT THE WOKI.D."

J m̂erican

The Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Mtnulicturart ft the

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BtJiLx iiv rrivixs of 5.0 to 1,000 h. r.

ALSO BUILDERS OF

;, Etc., and All Glasses of Iron Wort

Speelflotlona, drawtacs ud Prteea ftralske*
on applieatiOD.

Send for Catalogue of Climax and Compound Boilers.

DOMESTIC
Electrical Work.
Concise and Practical Explanations for Plumb''

ers, Tinners and Hardware Dealers on How
to Wire Buildings for Bells. Alarms,

Annunciators and for Qas
Ll8:htlng from Batteries.

Illustrated with Twenty-two "Diagrams.

By William A. Wittbecker.

Price in Paper, '£5 Cents.
Price in Cloth. 50 Cents.

THE growing demand for simple electrical ap-
paratus in dwelling houses, offices and work

shops and the need of plain instructions wherehy
any person without a previous knowledge of elec-
tricity may be enabled to undertake their suc-
cessful installation, has prompted the publication
of this httle hook. It is not intended for the
amateur who seeks for nothing but experimental
work, neither is it expected to enUghten the ex-
pert electrician; but to the person who Is seeking
for information that will assist him in Increasing
his daily earnings this httle volimie is addressed.
The information given Is above all else practi-

cal, and with a close observance of the directions
laid down anyone without the sUghtest knowl
edge of electricity should be able to do the work
described.

Electrician Publishing Co.,

Suite 5 10 Marquette BIdg.,

o o#o»o»o#o»o«o»o*o»o»o*o»o
* •

; Aluminum I

I Nickel Alloy. I
* •
o Mannfactored by The National Obe o
* & Repuction Co., under Letters Patent *
2 dated Sept. 18, 1891, No. 459,494. O
* *

^ This alloy is eapeciany and now univer- '^

Q ealiy used for armor plates, gun metal, pro- *

^ jectiles, acid pant, propeller wheels, car 2
O wheels, steel castings of aay description and q
« general foundry castings In either gray ^
O iroB, malleable iron, braes, bronze and cop- q
* per castings. It ia osedvery eiiensively in ^O I uddling furnai es, open hearths, reverter- q* atory furnaces and steel converteis. Its ^O fluidity and cleansing properties to metals, o
* aside fmm its strengthening quatitlea, are *
2 attested by indisputable auihoiilles. O
* *
2 Aluminum Nickel Alloy Is reduced from °
* twenty cents to FOUR CENTSper pound *

^ In ton or 6oo-lb. barrel lots. Sold under 2
Q strict ETuaranty. *

o National Ore & Reduction Co., o

o ST. LOUIS. MO. o

O branch Agencies and Supply Offices: q
* K10HA.BD Baibd & Son, Ironmongers, *
O Hamilton, England, and Glasgow, Scotland. O
* Wm. Clendinneno & Sons, Montreal,

J Can. O

Q D. C. Caboll & Co., Pittsburg, Pa. *
* The JoDNflON Mfg. Co., San Francisco, ~

S cm. •
* »
o *o*o»o#o»o*o«o»o#o#o o*o»o

DYNAMO BUILDING,
With detail drawings and instrnctions for winding.
Cwiving correct siaes of wire, dimensions of iron, etc.
Also diagram for house wiring

BY I-. C A."r\A/^OOD.
Profusely illustrated. Size of page, 10x8 inches. Price, §3.

"This work is gotten up especially tor amateur builders and non-professional

men. All measurements and instructions for windiag are taken from machines
in actual service. Particular attention has been given to every detail of construc-

tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build dynamos, but to superintendents, engineers

and workmen who have the care of established systems."—J^rom Preface.

Pronounced to be a practical and complete work.
Sent postpaid on receipt of price.

ELECTRICIAN PUBLISHING CO.,
SUITE 610 MARQUETTE BUILDING, CHICAGO.
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NEW YORK, 130 Broadway.

BOSTON, Exchange Building.

CHICAGO, New York Life Building.

TACOMA, WASH., 102 S. 10th Street.

BUFFALO, Erie County Bank Bldg.

PHILADELPHIA, Girard Building.

ST. LOUIS, American Central Bldg.

CHARLOTTE, N. C, 36-38 College St.

SYRACUSE, N. Y.,Bastable Building.

SAN FRANCISCO, Mills Building.

WASHINGTON, D. C, 1333 F. Street,

N.W.

Robinson S'tn t, - Allegheny, »nnsy^lVania,

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

lyiODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED.

BY W. H. WAKEMAN.
Cloth. 53 Chapters.272 pages.

Containing a complete list of 300 questions such as will be aslied of any
Engineer when taking examination for U. S. Government or State License, all

of which are fully answered in the text.

F-Rice, $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists.
and others, in daily practice.

The Author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

As one engineer who has read the book says: "I think there are few engi-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more besides."
The author has treated of a very great variety of subjects which are of

vital importance to all who wish to improve and extend their knowledge of
steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely
separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering,_his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a
sturdy branch of the National Organization, makes him especially competent
in this part of the work.

The many flattering commendations which this book has already received
from competent judges and high authorities, speak well for its value,

- Suite 510 Marquette Building;, Chicago, III.

DON'T READ
The WESTERN ELECTRICIAN unless you want

to be made fully aware of what is going on in the

electrical field.

lOO
HOURS

WITHOUT RETRIMMING.

Long Burning Arc Lamps,
PLAIN AND ORNAMENTAL,

FOR Incandescent Circuits.
Lamp for - - -

HALL, CORRIDOR, STORE AND FACTORY USE.
<^«hS>««SkS.«xS^^>^>^^«Sk8>

I

General
Electric

SAIiES OFFICES IIS Al-Ii
liAItOE CITIES OF THE

UNITED (STATES.

HOURS Company,
WITHOUT RETRIMMING.

MAIN OFFICE, SCHENECTADY, N. Y.

For Caiiudu adtlrcHH fJanadlan 4Jenerul Klectrle Co.* Toronto.
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KNOWLEDGE IS POWER.
Everyone engaged in the electrical business should keep posted on the developments in

the art by reading the latest books on the subject. We are headquarters in the

West for electrical books and can fill orders for any work published^ promptly on

receipt of price. We call your special attention to the following standard books:

AHsop, F. C—Electrical Bell Conetruction; TrestiBe on the
Ooostruction of Electric Bells, Indicators, and Bimilar
apparatus. 177 illustrations $1.25

Angell, J.—Elements of Magnetism and Electricity, with
Practical Inetructions for the Performance of Expt-ri-

mente, and the construction of cheap apparatus. One
hundredth thousand. 160 iUustrationB .. . ., $1.00

Atkinson. Philip.—The Elements of Electrlo Lighting.
Seventh edition, fully revised, and new matter added. 101
illustrations. 260 pages $1.50

Atkinson, Philip.—The Elements of Dynamic Electricity and
Magnetism. 406 pages and 117 Illustrations. Second
edition.. ,....$2.00

Ayrton. W. E.—Practical Electricity; a Laboratory and
Lecture Course for Eirst-year btudents of Electrical
Engineering, based on the Practical Pefinitions of the
Electrical Units. With nomerous illustrations* Sixth
edition $2.60

Badt. Lieut. F, B.—New Dynamo Tenders' Hand Book. This
ie, OS the name indicates, a New Book, much more com-
plete than the old one, with all the information, inBtFUC>
tionB and rules which are required by practical men,
as Dynamo Tenders, Linemen, Stationary Engineers, and
owners and operators of all binds of Electric Plants. .It is

the only book of the ^nd pnbliehed In the English
language. 226 pages, 140 illustrationB, flexible cloth
binding, size of type page 6^x3 Inches $1.00

Badt. Lieut. P. B.—InoaDctescent Wiring Hand-book. A
timely book containing full illustrations for incandescent
wiring and complete Information concerning methods of
TUoniDg wires, location of safety de-vlces, splices, insula-
tion, testing for faults, wire gauges, general electrical

data, calculating sjzes of wires, wiring flxtures, elevator j,

buildings, isolated and central station plants. The only
book of the kind published. Type page 5}^x3 Inched,
flexible cloth binding, 66 pages, S5 cats and 5 tables, 3 of
which are 12x18 inches $1.00

Badt, Lieut. F. B.^Bell Hangf>rs> Hand-ook. Just the book
for people engaged in selling, installing or handling elec-
tric batteries, electric bells, elevators, house or hotel
annonciators, burglar or fire alarms, electric gas lighting
apparatus, electric heat apparatus. 106 pages, 97 illustra-

tions, flexible cloth binding. Type page 53^x3 incheo.$1.00

Badt. Lieut. F. B.—Electric Transmission Hand-book. First
edition, three thousand copies, 97 pages, 22 illuBtratlons,

27 original tables $1.00

Gives more Practical information on the subject than
any work published to date The book contains all neces-
sary Information for Power Producers, Capitalists, Agents,
Engineers and Motor Inspectors. With this book anybody
may make estimates on the co^t of Transmission Plants.

Bedell, Fred'k and Albert C. Crehore.—Alternating Our-
rents; An Analytical and Oraphioal Treatment for Stu-
dents and Engineers. Second edition. 112 iUastra-
tions $2.50

Blakesley. T. H.—Papers on Alternating Currents of Elec-
tricity for the use of Students and Engineers. Third
edition, enlarged. 12mo, cloth $1.50

Bonney. Q. E.—Electro-Flater^s Hand Book. A llanual for
Amateurs and Toung Students on Electro-Metsllnrgy. 60
Illustrations. 208 pages. 12mo, cloth $1.25

Bottone, S. R.—Electrical Instrument Making for imateurs.
. A Practical Band-book, with 48 iUnstrations. Fourth edi-
tion. Enlarged by a chapter on the Telephone $0.60

Bottone, S. R.—The Dynamo, How Made and How Used. A
Book for Amateurs. Eighth edition, with additional mat-
ter and 39 Illustrations $1.00

Bottone. 5. R.—^Electro-Motors, How Made and How Used.
A Handbook for Amateurs and Practical Men. Reduced to

$0.50

Bottone, S. R.—How to Manage the Dynamo. A Hand-book
for Ship Engineers, Electric Ught Engineers and Electro-

Platers $0.60

Buckley, W, J.—Electric Lighting Plants, their cost and
operation. 275 pages, many lllQBtratione and diagrams.
Cloth $2.00

Paper 1.00

Cox, Frank P.—Continuous Current Dynamos and Motors.
An Elementary Treatise for Students and Engineers.
Dlustrated $2.00

Crocker, F. B., and Wheeler, S. S,—The Practical Manage-
ment of Dynamos and Motors. With a Special chapter by
H. A. Foster. Illustrated. Second edition, revised and
enlarged $1.00

Crosby, O.T., and Dr. Louis Bell.—The Electric Railway In

Theory and Practice. A Complete Treatise on the Oon-
Btmction and Operation of Electric Railways, Second edi-

tion, revised and enlarged. 183 illustrations J2.60

Desmond. Chas..—Electricity for Engineers. Part I. Con-
stant Current. A clear and comprehensive treatise on the
principles, construction and operation of Dynamos, Mo-
tors, Lamps, Indicator and Measuring Instruments; also a
fnll explanation of the electrical terms nsed in the work.
Fart II. Alternate Current Apparatus. Containing an
explanation of the principles governing the generation of.
and a description of the instruments and machinery used
in connection with Alternate Electric Currents. Illus-

trated. Revised edition $2.60

Dyer, A.—Induction Coils. How Made and How Used. Third
edition. Boards $0.50

Fleming, J. A.—Short Lectures to Electrical Artisans. A
course of Experimental Lectures delivered to a Practical
Audience. Fourth edition. 74 Illustrations. . $1.50

Fleming, J. A.—The Alternate'] Current Transformer In
Theory and Practice. Vol. I. The Induction of Electric
Currents, 600 pages, fully Illustrated and with copious
index. Second edition $3.00
Synopsis of contents; Chapter 1. Introductory. 2. Elec-

tro-Magnetic Induction . 3. The Theory of Simple Periodic
Currents. 4. Mutual and Self Induction. 5. Dynamical
Theory of Current induction.
Vol. n. The Utilization of Induced Currents, 8vo. cloth.

London, 1892. $5.00

Gore, O.—The Art of Electro-Metallargy. including all Known
Processes of Electro-Deposition. Fourth edition $2.00

Qordon.—School Electricity. Sources, Cnrrents, Measure*
ment, Telegraphy, Telephony, Lightning, Electrolysis,
Induction, etc. 262 pages, with 140 illustratlonB $2.00

Grier, Thos. G.~Wirlngfor Motor Circuits. A handy little

pamphlet containing tables for wiring' and for motor serv-
ice, arranged in convenient form for readyreterence. $1.00

Haskins.C. H.—The GtalTanometer and its Uses. AMannalfor
Electricians and Students. Fourth edition, revised . .$1.60

Hasktns.—Transformers. Their Theory. Construction and
Application Simplified. 38 illustrations / $1.25

Hawkins. C. C. and F. Waliis.-The Dynamo, its Theory,
Design and Manufacture. 190 IUnstrations $3.00

Hering.—Practical Directions for Winding Magnets and
Dynamos. 12mo. cloth, reprint without additdons $1.25

Hopkins, Geo. M. — Experimental Science. Elementary,
Practical and Experimental Physics. 660 IllnstratioDS.$4.00

Hopklnson.—Original Papers on Dynamo Machinery and
Allied Subjects. Illustrated $1,00

Hopkinson, Dr. John.—Dynamic Electrlcl^; Its Modern Use
and Measurement, chiefly in its Application to Electric
Lighting and Telegraphy $0.60

Hospitaller, E.—Domestic Electricity for AmateurSj^Trans-
lated from the French. With additions by C. J. Wharton.
With illustrations $2.50

Houston, Prof. E. J.—A Dictionary of Electrical Words,
Terms and Phrases. Third edition, re-wrltten and greatly
enlarged. Large 8to. 662 pages, and 570 Illustrations

$6.00

Kapp, Gisbert.—Electric Transmission of Energy and Its

Transformation, Subdivison and Distributioa. A practi-
cal handbook. Third edition $3.00

Kapp. Gisbert.—Alternate Current Machinery niuBtrated.$0.50
[Vol. 96 Van Nostrand's ScienceSerles.J

Kapp, Gisbert.—Alternating Currents of Electricity. Their
Generation, Measurement, Distribution and Application.
Authorized American ed. With an introduction by William
Stanley, Jr. Illustrated $1.00

Kapp. Gisbert.—Dynamos, Alternators and Transiormers.
138 lUuetrations $4.00

Kempe, H. R.—A Handbook of Electrical Testing. Fifth edi-

tion, 200 illustrations. 8vo. cloth. London, 1892 $7.25

In this edition there Is a considerable amount of new
matter; the old matter has been thoroughly revised.

Kempe, H. R.—The Electrical Engineer's Pocket Book.
Modern Rales, Formulee, Tables and Data. 32mo, leather

$1.75

Lockwoodt^T. D.—Electricity, Magnetism and Electric Teleg-
raphy. A Practical Guide and Handbook of General
Information for Electrical Students, Operators and In-
spectors. 376 pages, 152 Illustrations $2.50

Loekwood, T. D.—Electrical Measurement and the Galvanom-
eter; its Construction and Use. Second edition $1.60

Lockweod, T. D.— Practical Information for Telephonists.
12mo, cloth. N.Y $1.00

Meadowcroft, W. H.—The A. B. C, of Electricity. 36
Illustrations $0.60

Martin, T. C—Inventions, Researches and Writings of N'iola
Tesla. With special reference to his work la polyphase
currents and high potential lighting. 600 pp. 300 Illustra-

tions, second edition $4.00

Martin, T. C. and Wetzler, J.—The Electric Motor and its
Applications. Third edition. With an Appendix on the
Development of the Electric Motor since 1888. By Dr. L.
BeU. 300 Illustrations $3.00

Haver, and Davis, M.M.—The Q,uadmplex. With Chapters
,

on the Dynamo-Electric Machine in Relation to the Quad-
rnplex. The Practical Working of the Duplex Telegraph
Repeaters and the Wheatstone Automatic Telegraph, 63
illustrations $1.5C

McClure, J. B.—Edison and his Inventions, with Full Ex-
planations of the Telephone, Phonograph, Taeeraeter.
Electric Light and all his Principal Discoveries, etc. .$1.00

NIaudet, Alfred.—Elementary Treatise on Electric Batteries.
Translated from the French by L. M. Fishback. IHus.
trated $a.5Q

Noll, Augustus.—How to Wire Buildings. A manual of the
art of interior wiring. Illustrated $1.50

Pope, Franklin Leonard.—Modern Practice of the Electrlo
Telegraph. A technical Hand-book for Electriciaus,
Managers and Operators. 185 illustrations. I4th edition,
rewritten and enlarged $1.50

Prindle, H. B.—A Popnlar Treatise on the Electric Railway
of to-day. Fully lUastrated $0.25

Russell.Stuart A.—Electric Light Cables and Distribution
of Electricity. 107 illustrations $2.25

Salomons, Sir David.—Electric Light Installations. VoL 1.

The Management of Accumulators. A Practical Band-
book. 7th edition, revised and enlarged. With iltuB-
tratlons. 12 mo, cl. London, 1893 $1.60

Sloane, T. O'Conner.—Electricity Simplified. The Practice
and Theory of Electricity, including a Popular Ueview of
the Theory of Electricity, with Analogies and Examples
of its Practical Application in every-day life. Illus-

trated $1.00

Sloane, T. O'Connor.-The Standard Electrical Dictionary.
A Popular Dictionary of Words and Terms nsed in the
practice of Electrical Engineering, 350 illustrations. $3.00

Sloane. T. O'Connor.—Electric Toy Making for Amateurs,
luclndiug Batteries, Magnets, Motors, Miscellaneous Toys

$L0O
Sloane, T. O'Connor.—The Arithmetic of Electricity. A

Manual of Electrical Calculations by Arithmetical Methods,
including numerous rules, examples and tables in the field

of practical electrical engineering and experimenting.
Third edition, revised $1.00

Tesla, Nikola.—Experiments with Alternate Cnrrents of High
Potential and High Frequency. A lecture delivered before
tbe Institution of Electrical Engineers, London. With a
portrait and biographical sketch of the Author Hlue-
trated $100

Tesla, Nikola.—Lectures on the Eleotro-Magnet Illustrated,
$L00

Thurston, Prof. R. H.—Stationary Steam Engines, eBpeclally
adapted to Electric Lighting Purposes. Treating of the
development of Steam Engines, the Principles of Con-
struction and Economy, with description of Moderate and
High Speed Engines. With many folding plates $L50

Thomson. Prof. Ellhu—What is Electricity? Illu6trat6d.$0.25
Thompson. Sylvanus P.—Dynamo-Electric Machinery. A

Series of Lectures, with an Introdnction by Franklin L.
Pope. 16mo. Numerous illustrations, fancy boards (Van
KTostrand's Science Series, No. 66) $0.60

Thompson, Sylvanus P.—Polyphase Electric Currents and
Alternate-Current Motors. Mailed to any address In the
world on receipt of '.

, $3.50

Thompson, Sylvanus P.—Recent Progress in Dynamo-Elec-
tric Machines, being a Supplement to Dynamo-EIectrio
Machinery. 16mo. (Van Nostrand's Science Series,
No. 75) $0.50

Thompson, Sylvanus P.—Dynamo -Electric Machinery.
Fourth edition, revised and rewritten. Numerous illus-

trations and 29 plates. 1,000 pages $6.00

Trevert.—How to Make Electric Batteries at Home, Dins
trated $0.26

Urquhsrt.—Electro-Plating. A Practical Baud-book on the
Deposition of Copper, Silver, Nickel, Gold, Aluminum,
Sraed, Platinum, etc. Second edition; carefally revised.
with additions $2.00

Walker, F.—Practical Dynamo Building, for Amateurs. How
to wind for any ou^ut. With numerous illustrations.

16mo, boards. (Van Nostrand's Science Series, No. 98),?0,50

Webb, H. L.—A practical Guide to the Testing of Insulated
Wires and Cables. Illustrated , $1.00

Webb, Herbert Laws.—Telephone Hand-book, Illustrated.
12mo, cloth. Chicago. 1895 $1.00
The only complete work on the Telephone. All possible

information for any one interested in Telephones and how
to make and operate them.

ELECTRICIAN PUBLISHING CO.,
...Suite 510 Marquette Buildings Chicago.....
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ME.

WILLARD

5T0RAGE

BATTERY
JOINTS
SOLDER
PASTE
PELLETS

wTluapdeI^^tric"'^ - BATTERY Co.-

CLEVELAND OHIO

I ROLL-DROP I

COTW^TwrUTKT'OR BHRS.
FOREST CITY ELECTRIC WORKS, • - = CLEVELAND, OHIO.

Western Office: 1439 Monadnock BIk., CHICAGO.

GENUINE RAWHIDE

LACE LEATHER.

jSHULTZ'S PATENT

nly" L PULLEY COVER.

/BELT DRESaNE
' AND
BELT CEMENTc

Dynamo
C^ELTlN&s St.I.onl8,aro.,r.8.A.

BBAM0HE8: 161 Smnmer 8t., BoBton; 113 Liberty St., New Tork; 129K(irtli 3d St., Phlladelphit.

°'''55^Ji3'jor,(Fre u lar.s-

UjedBYAIIThe&siiw-
ciNCCRsiTheylnsistlK^lt
Cheapest Iubricant ForAu
Kinds OFMAcHirfCRrPuREiT&SEtr.

VULCANIZED FIBRE GO.

EST^LEXjISHBD 1873.
sole manufacturers of

HARD VULCANIZED FIBRE
FACTORY:

WILMINGTON, DEL.

In Sheets, Tubes, Rods. Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

Tke Standard Electrical Insulating Material of the World. OFFICE:
14 DEY ST., NEW YORK.

REWIRED W TH RAVEN WH T£ CORE W RE

OFFICE
The Ferris V^lteel ^o.

1 131 The Rookery.

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO..
320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven AVhite Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test
will no doubt be a most severe one.

Yours very truly
THE FERRIS WHEEL CO.

By L. V. Rice. Mgr.

GRIMSHAW WHITE CORE

RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

Used exclusively for all Incandescent Light-
ing at World's Columbian Exposition.

Used in some of the largest buildings in the United
States.

Used by some of the largest Central Stations
aud Fire and Police Departments in the U. S.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St., New York.
E-RA-NrrTTFS. ' CHICAGO; BOSTON: SAN FBANCISCO,^^"^°- 1320 Dearborn St. 134 Congress St. 102 Sacramento St.

Black Diamond File Works.
Est. 1863. Inc. 1 895.

Twelve

Medals

Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Onr goods are on sale in every leading Hai-dware Store
in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

IRON ARMORED CONDUIT
(CUMIVIINC'S PATENTS)

FOR INTERIOR CONSTRUCTION.
ARMORITE • INTERIOR - CONDUIT - COMPANY,

Office and Works: 478-480 Fort St. West, Detroit, Mich.

WIRE
LINKS

WIRE
LINKS.FUSE

SHAWMUT
FUSEWrRE COMPANY,

93 Federal St.,
BOSTON, MASS.

Morris Metcalf, Representative,
lOO Washington St., CHICAGO, ILL..

Electric Lighting and
Power Apparatus.

THE

'Ihrcf (rliciilla nui from an
fiO llKlit4,(HX) volt. ItrLisli ilyjiJi^

mo; tliu iiui.^iiituin iiotuutlal
l)utw(!()n any Lwn iinliits on tlie

circuits, or dvjijinio. not ox-
cnodliiL' l,r.(K) volts. 'riilB was
inxliihlintl at tlio IJrusii ex-
hlliH. at the National KxUlbl-
tloii lu New York.

No. 10 Arc J.>ynamo, lOOlltjiils i;,(«)Ocau'nf'|iovvt'r.
ABcncilcs in all larifo cltloH.

'J'lio ItuiiBoll EUMJtrIc (;omj)auy.
Donvor, (Join,

itagnall & lilUls, Vokuliuina, Jftpan.

BRUSH
ELECTRIC CO.,'

Oflico and IVoi'Iis, Cor. Bolden and Ulasou Sts., CIJEVIiliAailt, OHIO.
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.

EVERY SATURDAY. 1 cents per Copy.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

"''H-'pfHixsoN?'' Simplex Blectrical Company,
ei37 Monadnock »ock. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

MANTIPAOTOEEE 0»

INSUImATXSD EIiXSGTRZG TTiriRx:,
Sri^is:S.Ili1^SQ OORDS and C^BI^XIfSi.

••• auMi »»» Hortli Tklid (Street. • - PHUMLOSIiPHJA, PA.

INSULATED WIRES AND CABLES
Aerial,

Underground and

Submarine,
For

TEEiEFHOIirE,
TKI1E6RAFH,
IiISHT and PO'WER.
Lead encasing in all its

Branches.

KEBITB TAPES.

W. R. BRIXEY, Mfr.,
J.E.HAM, Cen'l Agt.
903 Broadway, New York
S. F. B. Morse,

Chicago, III.

CALIFORNIA
ELECTRICALWORKS,

San Francisco, Cal.
NEW ORLEANS
ELECTRIC CO.,

New Orleans, La.
KENNEDY &
DUPEROW

Washington, D. C.

WILLAED L. CANDEE, I x,,,_.„.., ^„„„„_. GEO. T. MANSON, W. H. HODGINS,
H. DUKASI omSEVEB, f

^iusuiess Managers, q^^.j ^^^^.^ Secretary.

THE OKONITE COMPANY, LIMITED,

^ON'^.

BRANCHES
Omaha, Louis

.

253 Broadway, New York.
INSULATED

WIRESandCABLES,
For Aerial, Submarine and Underground Use.

Candee Aerial Wires.

Manson Protecting Tape.

Oltonite Waterproof Tape.

Philadelphia, Pittsburgfh, Minneapolis, Cincinnati, Kansas City,

.1 Francisco, London and 5o. America.

IRON ARMORED CONDUIT
(CUMMINC'S PATENTS)

FOR INTERIOR CONSTRUCTION.

ARMORITE - INTERIOR CONDUIT - COMPANY,
Office and Works: 478-480 Fort St. West, Detroit, IVlich.

^•^^.i*;!^-**'; >.<<<?.wrw.
NATIONAL INDIA
RUBBER CO.'S

Wires# Cables.
Factory and Offices:

BRISTOL, - R. I.Frederick S. Minott. Gen'l Mgr,
BRANCHES

:

Slew Xorlc OfSce. 437 Broadway, H. L. Burdick, Mgr.
San Francisco 577-579 Market St.

Chicaso, MetroiwUtan Electric Co., 186-188 Fifth Ave.

LAMPS
Arc aflJJraiesceiit.

Adams-Bagnall Electric Co.,

CLEVELAND, O.
New York, 222 Havemeyer Building.

Chicaqo. 1G54 Monadnock Block.

WESTIIN Electrical In^Wnmeiit Go,,
"

114-120 William St., NEWARK, N. J., U. S. A.

Weston Siasdard Portable Sirect Reading

Voltmeters, Millivoltmeters, Voltantmeters,

Ammeters, Mllliammeters,

Ground Detectors and Circuit Testers,

Oiimmeters, Portable Galvanometers,

Our Portable Instruments are recog-

nized as The Standard the world over.

T'le Semi-Portable Laboratory Stand-
ards are still better.

Our Station Voltmeters and Am-
meters are unsurpassed in point of ex-

treme accuracy and lowest consumption
of energy.

The NORTHERN ELECTRICAL MFG. CO.,
Vladison, >A^I^.

IVlanufacturers Of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILING OVERHEAD or BOLTED DIRECT to

51DE WALL as readily as \^hen occupying floor space in the ordinary manner. All bearings

self-oiling. See our new patented device for CONNECTING nOTORS DIRECT TO LINE SHAFT
SAVING BELTS, PULLEYS AND FLOOR SPACE

GILLETT ALUMINUM LINED REFLECTORS.

BEST

AND

CHEAPEST.

DON'T
BREAK,
TARNISH

OR
RUST.

Jllade iu all deep anil flat cone Btyles, lO to 35 incliesin diameter.

CILLETT WTFG. CO., Detroit, IVlich.

WASHINGTON PATENT AGENCY,
908-914 G St., N. W.. Washington, D. C.

Largest in the world. Advice free. Electrical
Experts.

IaATINUM
For all Purpoaea.

Scrap and Xfative Platinmn PnrohaBed.
BAKf:K& CO.. 408-414 New Jersey

Railroad Ave., Newark, N- J.

COLUMBIA
COLUMBIA INCANDESCENT LAMP CO.,

1910-19U Olive Street, ST. I,OUIS.

CARPENTER
ENAMEL RHEOSTATS.

Automatic Iflotor Starters.
All sizes. List price of 1 H. F. size, $13.00.

Reliable. Fully guaranteed. Highly finished. Cheap.

Ward Leonard Electric Co., Hoboken, N.J.

mi. "CAHALL"
VERTICAL WATER TUBE BOILER.

BEST IN THE WORLD.
Manufactured by

The Aulltaan & Taylor Macbinery Co.

SEND FOB CAT-\L0GUE.
Cahall Sales Department,
Sole Agents lortheU. S.

Banic ot Commerce Bldg., Pittsburg.

Tbe Rookerv. Chicago.
542 Drexel BldK., Philadelphia.

lOlSTremoBi BIdg., Boslon.

WESTON ENGINES H

High Pressure Boilers.
Complete Power Plantib

Estimates and Drawingrs Subniittedo

WESTON ENGINE CO^
PAINTED POST, H. Vr

REPRRSBNTATJVES
JULI4NS0HOLL&CO.. - 156 Liberty St., N. Y. City.
THE REYNOLDS-LABOR i CO., 41 No. 7lu St., jr-mia.

SCKANTON SUPPLY &MACH'Y CO.. - Scrantoo. Pa.
THOS.K.OAKEyjiBEOS.CO.,':6LiKbtSl..EalHmor6,Md.
MITCHELL, LEWIS & STAVEK CO., Seattle, Wash.

THE BALL 1^ WOOD COMPANY,
Builders of ImprOTed Automatic Cut-Off Engines.

BEFB£S£]!IITATIV£»

:

stem b SllTennao, TC Arch St.. Philadelphia, Pa. 0. E. Sargent, Tort Dearborn Bldf;., Ohloago,!
George H. Eenyon, Eudicott Arcade, St. Paul, Minn. Jame« it Company, Chattanooga. Tenn*

_^ I SH •5f-RA»'f - i.av/ &p cfct)

.

iiiiij^p
iiifAcrurti.M).

'\*V^iiki'lUi^«H
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THE CARD ELECTRIC COMPANY,
IVIansfield, OHio.

Generators for Power
Transmission and Iso-

lat,ed Lighting,

Generators are all Mul-

tipolar and Slow Speed.

Agents Wanted in Unoccnpied Territory

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates.

Gordon Primary Battery
EXCELS IN

Long Life, Efiiciency,

Economy, Adaptability,

It is absolutely Non-Freezing.

Labor Saving,

Free from Local Action,

Freedom from Gases and Odors.

Superior Generation of Energy.

These Batteries are in use by the most
prominent Telephone, Fire Alarm and Rail-

road Companies of America.
Send for descriptive circular and price list.

We guarantee all our Cells.

MANUFACTURED BY

The Gordon -Bmliaiii Battery Co.,

82 West Broadway, New York.

HART FLUSH SWITCH.
Solid Face Plate,

Beveled Edges.

All Sizes of Hart Switches.

GANG PLATES FOR ANY NUMBER.

Self-Adjusting Handle.

NO BREAKAGE.

Always

the Right Pressure

on Face Plate.

HART & HEGEMAN MFG. CO.,
^OIMIM.

A IRE
66

GOOD -TMIIMO

MICANITE,"
FOR ELECTRICAL INSULATION.

MICA INSULATOR CO., Sole Manufacturers.

BUILDERS OF HIGH TENSION
ELECTRICAL APPARATUS
ADOPT "MICANITE" AS THE
STANDARD INSULATION.

M CANifF

NEW YOKE;
218 Wftter Street.

CHICAGO:
153 i^ake Street,

REGISTEREP

LONDON, ENO.:
12 Oamomile St..

-^^^w

the-LaROEST-LiKE-o'^

\M0V[UARTlSTIC.PATTEf(NSa[FFEGTS.{

42 MURRAY ST. NY.
CHICAGO OFFICE, 107 E. MADISON STREET.

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-

lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO., Me 610 Marpette BMl, CHICAGO.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician PuBUSHiNa Co.,
Suite 510 Marquette Building,

CHICAGO, ILL.

ONE
DOLLAR
EACH.

BUCEETE
QUALITY
UNEQUALED.

FACTORY
PRODUCTION
TRIPLED.

Monadnock Building. Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, O.
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'* Pioneer"
Enclosed Arc Lamp.

Saving:
in carbon and trinuning alone

pays for the lamp, and you are free

from the annoyance of daily cleaning,

as it runs two to three weeks without

change of carbons. It is shadowless,

noiseless and steady. A perfect spark arrester—simple and safe.

THE ELECTRIC ARC LIGHT CO.

LOUIS B. MARKS, M. M. E.,

Chief Electrician.

687 & 689 BROADWAY,
...New York... '

Jewell Belting Co.,

TAJSHfERS OF

OAK BELTING LEATHER,
iTIanufacturers of . .

High Grade Oak Belting,

HARTFORD, CONN.

Fort Wayne Electric Corporation,
_ FORT WAYNE, IND.

Apparatus for

Arc, Direc-fc Curren-t and ^Vl-terna-t-
ing Inoandescen-t l^igh-ting and

Po^A^er Transnrtission.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Abendroth & Root Mf. Co. xix

Adams & Westlake Co xi

Adams-Bagnail EL Co 1

Akron Elec. Mfg. Co 1

American Battery Co
American Boiler Co xix

American Carbon Co vi

American Elec. Works .... xi

American Engine Co v

Armorite Interior Con. Co. i

Arnold. B. J xvii

Arnold, Schwinn &, Co. . . xvii

Bain, Force xvii

Baker & Co i

Ball & Wood Co.. The i

Ball Engine Co xiv

Barnes, Wallace x
Baraett Co., G. & H xxli

Becker, August x
Besly & Co.. Chas. H xxil

Biddle,' James G
Bowers Bros

Brady.T. H xiil

Brill Co., J. G xix
Brixey, W. R i

Brockton Elec. Mfg. Co.. . vl

Brown, D., Cedar Co xil

Brush Electric Co xxii

Bryan & Humphrey xvii

Buckeye Electric Co li

Butler Hard Rubber Co ... .

Card Electric Co
Central Mfg. Co
Channon Co. , H
Chicago Belting Co
C.,B. &Q. R. R
Chicago Edison Co
Chic. Genl. Fixture Co...

Chicago Ins. Wire Co
Chicago Teleph. Sup. Co.

Clon brock S. B. Co
Clymer & Hellman
C. M. & St. P. R. R
Colburn Electric Mfg. Co..

Collins & Co., H. E
Columbia Inc. Lamp Co..

Commercial Elec. Sup.Co.

Conn. TeL &. Elec. Co
Cor. School of Technol'y..

Cross,F.J
Cutter EL & Mfg. Co

XV
.xix

viii

xvii

xvii

viii

Dayton GlobelronWks.Co xvili

Det.& Clev. Steam Nav.Co . . xvii

Dickinson Elec. Supply Co. iv
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and Mech. Engineers... xvll
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Eddy Elec. Mfg. Co v
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Electric Arc LI&' t Co ill

Electric Appliance Co x
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viii, ix, xiv, xvl, xxi

Empire China Works xi

Eyanson & Armpriester. .
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Ferracute Mach. Co xvili

PiberiteCo.. The '.. viii
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For Sale Advertisemts xll
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Guild A Lord
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Internat'l Cor. Schools... vlil

International Elec. Co ... . x
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Ladd A. W xll

Lasell & Co.. Edward
Leclanche Bt. Co xiii

Leffel & Co., James xviii

Leonard, Ward, Elec. Co.. i

LeRoy, J. A vlil

Lombard Water Wh. G. Co.

Manhattan Gen'l Cons. Co. x
Mason, J.W viii

Mayo, V. J xvii

McEwen, J. H. Mfg. Co . . . xlii

McRae, A. L '. xvii

Menominee El. & M. Co . . . xi

Metropolitan Elec. Co
Missouri Tel. Mfg. Co xv
Moore. Alfred F 1

Morris, Tasker & Co
Morrison Southern El. Co. xx
MunseU <!k. Co., Eugene 11

National India Rubber Co. i

National Ore & Red. Co.. xix

New York Ins. Wire Co, . . xxli

Norman, J. J. Co
Northern Elec. Mfg. Co ...

.

NorthwestEngineer'gCo..

.

OkoniteCo., The
Orient Electric Co.. The.

.

Otto Gas Engine Wks....

Partridge Carbon Co
Pearson, F. J. Mfg. Co
Peerless Rubber Mfg.Co.. . x
Perkins El. Switch Mfg. Co. v
Perrlzo, Paul, Jr., Cedar &
Lumber Co xil

Peru Elec. Mfg. Co vi

Philadelphia Eng. Works, xiv
Phillips Ins'd. Wire Co. . xi

Phoenix Glass Co il

Phosphor-BronzeS.Co.Ld xix

Racine Hardware Co xviii

Rau Mfg. Co xi

Reislnger, Hugo
Remington-SholesT.Co . . xv
Richards &. Meacham
Rose Polytechnic Institute

Samson Cordage Wks x
Sawyer-Man Electric Co , .

.

Shawmut Fuse Wire Co... xxli

Shultz Belting Co xxii

Siemens & Halske E. Co..

Simplex Electrical Co.,The, 1

Sioux City Brass Works . .
.

Smith, S. Morgan xvlll

Standard Inc. Lamp Co.

Standard Paint Co x
Standard Tel. & Elec. Co. . xv
Standard Underg.Cable Co.

Stanley Electric Mfg. Co..

StUwell-Blerce & Smlth-

ValleCo xii, xlii

Storey Motor & Tool Co..

Toomey, Frank xii

United EL Imp. Co

Van Duzen Gas Eng. Co . . xix
VanNuls,C. S x

Viaduct Mfg. Co XV
Vulcanized Fibre Co xxli

Want Advertisements ... xil

Washington Pat. Agency . i

Webster, Warren i& Co
Wertheim, Ed ^

—

Western Electric Co vil

WestinghouseEL&Mf.Co.. v

Weston Electrlc&-J Ins. Co. 1

Weston Engine Co 1

Whltcomb, Geo. D. Co .... xil

Whitney Elec. Inst. Co x
Wlllard EL & Battery Co. xxil

WlillamsportWdn.PlpeCo.
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wlestern electrician. August 15, 18

HARDTMUTH GORED CARBONS for Direct and Alternating Current

AFRO 1-AIVI HABIRSHAW AND G. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated
CARBONS FOR SERIES ARC LIGHTING.

Chicago Edison Co.,
DEALERS IN ELECTRIC LIGHTING SUPPLIES,

139 Adams Street, CHICAGO.

GENERAL WESTERN AGENTS

HABIRSHAW AND G. E. CO.'S

WIRES AND CABLES.

FAN MOTORS,
NURNBERB CARBONS,

ARC LAMPS,

Electric and Combination Fixtures.

169 Adams St, CHICAGO, ILL.

The Electrician Publishing Co., Suite 510 Marquette

BIdg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

ELECTRIC
LAMP
SIGNS

NEW ERA IN ELECTRIC ADVERTISING.
Each lamp is a single letter, which greatly simplifies the construction

of a sign, and permits an unlimited advertising display. This sign
is low-priced, economical of operation, easily read, very conspicuous,
and may be changed in a moment from one form of words to another.
We manufacture High Grade Incandescent Lamps. Lamps of any

voltage furnished.

XVsIc y^ur* IM I

ipl^ ^r wri'te
IH^USI

DICKINSON ELECTRIC SUPPLY CO.,
High Grade Incandescent Lamps,

American Tract Society Building, NO. 150 NASSAU STREET, NEW YORK.

Tlelf.J."El(ttrltCiHefc
(PATENTED.)

5-—-^-,.r J

Simplicity—Effectiveness— Durability—Economy.
IVo coils to short-circuit or break, no oxidatiou, perfect air
circulation, easily controlled and regulated by patented knife
SM'itch. Adjustable to three different degrees of heat. Prices,
etc., on a]>|>lication. . . . . ,

H. W. JOHNS MANUFACTURING CO.,"*""**^ *.'""'.'"''?.fi*r/i>o, 11.1..

IVeiv Vork. Philadcli>liia.

m ALTERNATING CEILING FAN WORKS,
Uses less current

'an \Kforli^i

We Guarantee It. No Commutator. No Brushes,
than any Fan on the Market.

Our Dir^c^-t Ourr^n-t F

OUR GUARANTEE IS GOOD. Only Fan having Blade Adjuster. Air can

be thrown UP or DOWN. All Bearings SELF-OILING.
Ask for New Catalogue and Discounts, and you will send us an order

FANS FINISHED IN BRONZE, NICKEL AND POLISHED BRASS, We manufacture a full line of BELT

\ FANS AND WATER MOTORS, Agents wanted in Leading Cities.

Hunter Fan & Motor Co.,
(Successors tu TiiitI; WaliT Jlot.er Co.,)

F-UUTOIM, IM. Y.
_B. B. LATHAn & CO., Agents, 136 Liberty Street, NEW YORK....
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

\Ve build all necessarj- apparatus for the transmis^^ion of Electrical
Power tlirough factory or otUer building^s.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORK. H. B. Coho & Co., Mail and Express Building.
PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bldg., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

Westinghouse Electric and Manufacturing Company,
F^i-t-tsburSs Pa.,

MANUFACTURERS OF

Standard Systems for Electric Light and Power Dlstrltatlon In Cities, Factories, Mills and Mines.

The Xesia Polyphase Alternating System of Electrical Transmission by which
Power, Incandescent and Arc I/ighting may be operated from the same circuits.

The Westlnghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

NEW YORK, 120 Broadway. PITTSBURO, WestlnghouM Building.
CHICAQO, New York Life Building. TACOMA, WASH., 103 South loth St.

ST. LOUIS, American Central Bldg. SYRACUSE, N. Y., Baxtable Building. SAN FRANCISCO, nilll Building.

For Ciuiada address Alieani & Soper, Ottaiva. Can.

CHARLOTTE. N. C, 36-38 College St.
BUFFALO, Erie County Bank Building.

BOSTON, Eiciiange Building.
PHILADELPHIA, airard Building.

WASHINGTON, D. C, 1333 F St. N. W.

NEW YORK: 219 Havemeyer Bldg. BOSTON: 182 Summer Street. CHICAGO: 1537 Monadnock Bldg.

KINS DIAI_ SNA/ITOM.
For current of from 5 to 50 amperes, and as high as 500 volts.

Shows when current is " ON" or " OFF." Handles a street railway current for lights

^iP-i.. >i ! \ ... .or car heaters. . . .

Our Crookes' Tubes Take Pictures.

PERKINS ELECTRIC SWITCH MFG. CO.,
H^VF3-rF-C3R^, c:oiMr«i.

AMERICAN -BALL ENGINES,
THE LATEST AND BEST WORK OF MR. FRANK H. BALL.

Among the new features are Automatic Circulation of Oil through all bearings without splashing of oil

either inside or outside the engine; Scientific Counterbalancing, adjustable to conditions of foundation; New
Governor with last refinement of performance. We also build a full line of

MULTIPOLAR DYNAIVIOS AND MOTORS.
Special attention given to direct-connected work, with our American-Ball Engine and Six=Pole Generator.

Medium speed Side Crank and Vertical Engines with Spaulding's Valve Gear. Don't order until you have

investigated our work.

AMERICAN ENGINE CO., BOUNDBROOK,N. J.
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We are making the very best Carbons now on the market^ and

selling them at prices that you cannot afford to remain unaware

ot Operating as we do the largest factory outside of the

** Trust/' with a daily capacity of 150,000 carbons, the prompt

execution of large orders is assured*

TME AIVIEIRIOAIM CARBON OO.,
IMoblesville, Ind., U.

Brockton Leather Nail Heads,

25c ^^^ THOUSAND.

BROCKTON ELECTRIC MFQ. CO,,

BROCKTON, MASS.

[MwClkBStTerie^
1^ CLEPE B/jTTERlES^f

Peru Electric MrcCo.
—> Pmu, IND. ..

POHCElAlH INStlATION 01 all Kinds
|

We Solkll the maKIn; ol

5pcc4l Designs oi^ PonccLAiN.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accmnnlators.
American Battery Co.
Electric Storage Battery Co.

Annnnciators.
Chicago Gen'l Fixture Co.
Electric Appliance Co.
Mason. J. W.
Menominee El. &. Mech. Co.

Arc Ijamps.
Adams-Bagnall Else. Co.
Chicago Gen'l Fixture Co.
Electric Arc Light Go.
Fleming-Spence Elec. Co.

Ft. Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.

Perkins Elec. Switch Mfg. Co.

Van Nuis, C. S.

Westingliouse El. & MIg. Co.

Arc liiglit Cord.
Samson Cordage Wks-

Natl Ore & Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.

Chicago Edison Co.

Chicago Gen'l Fixture Co.

Commercial Elec. Sup. Co.

Electric Appliance Co.

Electric Storage Battery Co.
Gordon-Burnham Bat. Co,

Leclanche Battery Co., The.
Mason, J. W-
Menominee El. & Mech. Co.

Northwest Engineering Co.

Pearson, F. J. MIg. Co.

Western Electric Co.

Bells.
Electric Appliance Co.

Huebel & Manger.
Menominee El. & Mech. Co.
Western Electric Co.

Belting.
Channon Co., H.
Chicago Belting Co.
Jewell Belting Co.
Shultz Belting Co.

Bicycles.
Adams & Westlake Co.
Arnold. Schwinn & Co.

Boilers.
Abendroth & Root Mfg. Co.
American BoUer Co.
Clonbrock Steam Boiler Co.
Collins & Co.. H. E.
Racine Hardware Co.
Weston Engine Co.

Books, Electrical.
Electrician Publishing Co.

Bronze.
Be8ly&Co..Cha8. H.
Phosphor BronzeSm.Co. ,Ltd.

Brashes.
Holmes Flbre-Graphlte Co.
Mason. J. W.
Partridge Carbon Co.

Bnrglar Alarms.
Electric Appliance Co.
Huebel & fidanger.

Menominee El. & Mech. Co.
Western Electric Co.

Cables (fleo Insulated Wlrofl.)

Cables, Klectric (Hee Insu-
lated Wires ) , Copper,
Hheet and Bar.
American Elec. Worka.
Brircy. W. R.
Eastern Electric Cable Co.
Moore. Alfred F.

New York Ins. Wire Co.
Simplex Electrical Co.
Standard UndorKround C. Co.
Western Electric Co.

Carbons.PolntsA Plates.
American Carbon Co,
Chicago Edtbon Co.
OhlcaKo 0';neral Fixture Co.
General Electric Co.
Mawon. J. W.
Partridge Carbon Co.
Relalngcr, Hugo.

Standard Paint Co.
Wertheim, Ed.
Western Electric Co.

Compound.
Standard Paint Co.

Conduits.
Armorite Interior Cond. Co.
Williamsp't Wood'nPipeCo.

Constrnction & Repairs.
Ft. Wayne Elec. Corporation.
Richards & Meacham.

Contractors and Electric
!Light Plants.
Akron Elec. Mfg. Co.
Arnold, B. J.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Clymer & Heilman.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
United Elec ImprovementCo.
Westinghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly &Co.,ChasH.
Bowers Bros.

Copper Wires.
American Electrical Works.
Besly & Co., Chas H.
Brisey, W, R.
Chicago Edison Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
PiberiteCo., The.
General Electric Co,
Independent Electric Co.
Mason, J. W.
Menominee El. & Mech. Co.
National India Rubber Co.
Okonite Co.. The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordage.
Samson Cordage Wks.

Croolces' Tabes.
Edison Dec. & M. L. Dept.
LeRoy, J. A.
Perkins Elec. Switch Mfg.Co.

Cross-Arms, Pins and
Braclcets.
Brady. T. H.
Central Mfg. Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
FiberlteCo.,The.
Mason, J. W.

Cat-Onts and Sw^itches.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer A Hcllman.
Commercial Elec. Sup. Co.
Cutter El. & Mfg. Co.
Eddy Elec, Mfg. Co.
Electric Appliance Co.
Eyanson & Armprlester.
Farr Tel. & Const. Supply Co.
FiberiteCo..The.
Forest City Elec. Wks.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Hart & liegeman Mfg. Co.
Imperial Porcelain Works.
Mason, J. W.
Menominee El. & Mech, Co.
Morrison Southern El, Co.
Perkins Elec. Switch Mfg. Co.
Shawraut Fuse Wire Co,
Westinghouse El. & Mfg. Co.

I^ynamoH.
Akron RIoc. Mfg. Co,
American Knglne Co.
Brush Electric Co,
Card EI'M'tHc Co.
Clymer A- llollman.
Colburn I'^l. Mfg. Co.

Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Holmes, Pyott & Co.
Mayo, V. J
McEwen. J. H. Mfg. Co.
Northern Electl, Mfg. Co.
Siemens & Halske Elec. Co.
Toomey. Frank.
Westinghouse El. & Mfg. Co.
Whitcomb, Geo. D. Co.

Economizers, Pnel.
Fuel Economizer Co.

Electric Beaters.
Johns, H. W.,Mfg. Co.

Electric Railways.
Brush Electric Co.
Card Electric Co.
General Electric Co.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and Dlechani-
cal Engineers.
Arnold. B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae. A. L.

Electrical Instruments.
Biddle, James G.
Chicago Edison Co.
Clymer A Heilman
Commercial Elec. Sup. Co.
Cutter El. &Mfg. Co.
Electric Appliance Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
Brockton Elec. Mfg. Co.
Central Electric Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
Gillett Mfg. Co.
Imperial Porcelain Works.
Menominee EL & Mech. Co.
Pearson, P. J. Mfg. Co.
Rau Mfg. Co.

Electro-Plating Mach'y.
Besly & Co.. Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Engines, Gas.
Norman Co., J. J,

Otto Gas Engine Wks.
Van Duzen Gaso. Eng. Co.

Engines, tHteam.
American Engine Co.
Ball A Wood Co., The.
Ball Engine Co.
McEwen, J. H. Mfg. Co.
Philadelphia Eng. Works.
Racine Hardware Co.
Toomey, Frank.
Weston Engine Co.

Fan Outfits.
Diehl Mfg. Co.
Hunter Fan A. Motor Co.
Westinghouse El, &, Mfg. Co.

Feed ^Vater Heaters.
Goubert Mfg. Co.

Fibre.
Holmes Fibre-Graphite Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. AH.

Fire Alarms.
Western Electric Co.

Fuse Wire.
IIrlx<;y, W. R
I'Joctrlc Appliance Co.
FlliorltoCo.. The.
Oi;riural lOIectrlc Co.
/ridripendent I'.lectrlc Co.
.Shawmut Fuse Wire Co.

Oaslcets.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Gears.
Besly & Co., Chas. H.

General Elec. Supplies.
Besly A Co.. Chas. H.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
Cutter El. A Mfg. Co.
Dickinson Elec. Supply Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Huebel A Manger.
International Elec. Co.
Johns, H. W., Mfg. Co.
Mason, J. W.
Menominee El. A Mech. Co.
Metropolitan Electric Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Pearson, F. J. Mfg. Co.
Peru Elec. Mfg. Co.
Shawmut Fuse Wire Co.
Sioux City Brass Works.
Standard Tel. A Elec. Co,
Westinghouse El. A Mfg. Co.

Globes and Electrical
Glassn'are.
Chicago Gen'l Fixture Co.
Phoenix Glass Co.

Go'v'nors. "Water Wheel.
LombardWater Wheel Gv.Co.

Graphite Specialties.
Besly A Co.. Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co,

Hard Rubber Goods.
Butler Hard Rubber Co.
FiberiteCo., The.

Induction Coils.
International Elec. Co.

Insulators and Insulat-
ing Iflaterials.

Brixey, W. R
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Empire China Works.
Eyanson A Armprlester.
Farr Tel. A Const. Supply Co.
Flberite Co.. The.
Hart A Hegeman Mfg. Co.
Johns Mfg. Co.,H. W.
Kartavert Mfg. Co.
Mason, J. W.
Menominee El. A Mech. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated IVires and
Cables—Magnet W^ires.
American Electrical Works.
Brixey, W. R.
Chicago Edison Co.
Chicago Ids. Wire Co.
Commercial Elec. Sup. Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
Independent Electric Co.
Lasoll Kt Co.. Edward.
Mason, J. W.
Metropolitan Electric Co.
Mooro, Alfred P.
National India Rubber Co.
Now York Insulated Wire Co.
OkonltoCo., The.
Phillips Insulated Wire Co.
Simplex lOIectrtcu! Co.
Standard Underground C, Co.

Lamps. Incandescent.
Adams-Bagnall Elec. Co.
Buckeye Electric Co.
Chicago Edison Co.
Columbia Inc. Lamp Co.
Dickinson Elec. Supply Co.
Edison Dee. A M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co.,
Orient Electric Co.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Standard Incan. Lamp Co.
United Elec. Imp. Co.
Westinghouse El. A Mfg. Co.

liigiitning Arresters.
Electric Appliance Co.
Garton-Daniels Electric Co.
General Electric Co.
Van Nuis, C S.

Westinghouse El. A Mfg. Co.

Magnet AVire.
(See Insulated Wires.)

Mechanical Macliinery,
Besly A Co., Chas. H.
Perracute Machine Co.

Mica.
Bowers Bros.
Johns Mfg. Co., H. W.
Munsell A Co., Eugene.

Mining Apparatus, Elec.
General Electric Co.
Independent Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Akron Elec. Mfg. Co.
American Engine Go.
Brush Electric Co.
Card Electric Co.
Colburn El. Mfg. Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Holmes. Pyott & Co.
Mayo, V. J.

Menominee El. A Mech. Co.
Northern Electl. Mfg. Co.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Westinghouse El. A Mfg. Co.
Whitcomb. Geo. D. Co.

IVanie Plates.
Becker, August.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
Johns. H. W.. Mfg. Co.
Standard Paint Co.

Patent Agencies.
Washington Patent Agency.

Phosphor Bronze.
Phosphor Bronze Sm. Co. Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWltt Cedar Co.
Central Mfg. Co.
Hart, C. S.
Morris, Tasker A Co.
Perrlzo, Paul, Jr. Co.

Porcelain.
Commercial Elec. Sup. Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.

PubUsliers. Electrical.
Electrician Publishing Co.

l*UNh Buttons.
lOlectrlc Appliance Co.
Northwest Engineering Co.

ICcUectors.
Gillett Mfg. Co.
Phoenix Glass Co,

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard. Ward, Elec, Co.
Westinghouse El. A Mfg. Co.

Sal Ammoniac.
Klipstein A Co., A.

SpeaUing Tubes.
Electric Appliance Co.

Speed Indicators.
Besly A Co., Chas. H.
Biddle. James G.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Springs.
Barnes, Wallace.

Steam Heating.
Webster A Co., Warren.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
Wlllard Elec. Battery Co.

Street Cars.
Brill. J. G. Co
Ladd, A. W.

Tapes. Insulating.
American Electrical Works.
Brixey, W. R.
Chicago Ins. Wire Co
Electric Appliance Go.
Moore. Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones and Tele-
phone Material.
Chicago Telephone Sup. Co.
Commercial Elec. Sup. Co.
Conn. Tel. & El. Co.
Farr Tel. & Const. Supply Co.
International Elec. Co.
Keystone Telephone Co.
Mason. J. W.
Menominee El. & Mch. Co.
Missouri Tel. Mfg. Co.
Northwest Engineering Co.
Richards A Meacham.
Standard Tel. A Elec. Co.
Viaduct Mfg. Co.
Western Elec. Co.

Transformers.
Chicago Gen'l Fixture Co.
Ft. Wayne El^c. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
General Electric Co.
Westinghouse El. A Mfg, Co.

Turbine M'heels.
Dayton Globe Iron Works Co,
Leffel & Co., Jas.
Smith. S. Morgan.
Stilwell-Blerce & Smith
Vaile Co

Universities.
Cor. School of Technology.
Int. Corr. Schools.
Rose Polytechnic Institute.

IVater AVheels.
Dayton Globe Iron Works Co.
Leffel A Co . Jas.
Smith. S. Morgan.

AVire, Bai*e.
Besly & Co,. Chas. H.
Brixey, W. R.
Electric Appliance Co.
Independent Electric Co.
National India Rubber Co.
Okonite Co,, The.
Phillips Insulated Wire Co.
Standard Underground C. Co.
X Ray Outfits.
EdIsonDeo. AM. LampDept.
LoRoy. J. A.

^ot- ^KIpHabe-fclcsal Index of A.clver-t:lsomon-ts S III.
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fWe maoillacture a high grade Kolfft Switch
for switchboard work. We call it the E Switch. WE HAVE A GENERAL CATALOG. HAVE YOU A COPY?

^ We have in stock in our Chicago Store - - =

A quick break switch, made in sizes from 50
amperes capacity to 800 amperes. They
will be listed io oar new catalog.
We manafacturearc and Incandescent dy-
namos and direct current motors, Also arc

^ lamps.

I
WAITING FOR YOUR ORDERS

i WIRE—Weatherproof, Annunciator, Office, Magnet and Rubber Covered WIRE.

I SOCKETS, SWITCHES, CUT=OUTS,

I TUBES AND INSULATORS.
|

X Write to us on these goods and see what we can do for you i

It is still warm, do not forget our 1896 Fan Motor.
ALTERNATING FAN MOTORS FOR 7,200 AND 16,000 ALTERNATIONS—52 AND 104 VOLTS, IN NICKEL

PLATE AND ANTIQUE COPPER FINISH.

We have a complete line of Shawmut Fuse Wire and Knife Switches in stoclc. Send us your order.

WESTERN ELECTRIC COMPANY, <="'^^f^yoRK

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED.

BY W. H. WAKEMAN.
Cloth. 53 Chapters.272 pages.

Containing a complete list of 300 questions such as will be asked of any
Engineer when taking examination for U. S. Government or State License, all

of which are fully answered in the text.

F=Hice. $2.00
'By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

As one engineer who has read the book says: "I think there are few engi-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it Avas a review of all I

have ever read, and a lot more besides."
The author has treated of a very great variety of subjects which are of

vital importance to all who wish to improve and extend their knowledge of
steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely
separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a
sturdy branch of the National Organization, makes him especially competent
in this part of the work.

The many flattering commendations which this book has already received
from competent judges and high authorities, speak well for its value.

- Suite 510 Marquette Building:, Chicago, III.

IM 1896.

THE NEW DIEHL ELECTRIC FANS.
CS>.l9.<r»

HIGHLY FINISHED IN

Japan,

Nickel,

Polished Brass

...AND...

Venetian Designs.

c>-e^r»

INCREASED
EFFICIENCY,

IMPROVED
MECHANICAL
CONSTRUCTION.

For i-fcalogues and Pric^ L-is-ts Address

DIEHL MFG. COMPANY,
Sei-5«3 BROADWAY, XEW YOBK CITT.

1^-138 KS8EX STREET, BOSTON. ELIZABETHPORT, N. J
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The I-T-E CIRCUIT
BREAKER does the work it

is intended to do, and it does
it quick. It can be set to an
ampere, and opens in i-ioo
part of a second.

THE CUTTER ELECTRIC-
AL & MFG. CO., 1 1 12 San-
som St., Philadelphia.

LE Rors
IMPROVED

ALUMINUM X-RAY FLUOROSGOPE.

FOUR TIMES AS SENSITIVE AS ANY YET MADE.

Low Price, I Coinplele Portable X-Ray I
Goods Guaranteed.

High Quality.
| QulfitS for Physicians

I

Weight 6 Ounces.

AND OTHERS DESIRING AN OUTFIT FOR EXPERIMENTAL USE.

J- A. I-e: Roy, 143 e:. 13-th s-t., Nev^ Yoric.
Grimshaw Wires and Cables*

Incandescent Lamps. '

Sockets. Switches, Etc.

J. W. MASON,
DEALER IN

General Electrical Supplies,

KANSAS CITY, MO.

^ CLYMER&HEILMAN>I
Correspond MAN'FJS-EUECTR I CIANS

,
-wrTHus, .READING. Pa.

^ ELECTRICITY
Bli-ehnnlpst Arrliltectuml Drnwlnp antl He-

falsning; ArrliUcrturc; BlechHtilcnl Drnming

;

Steiim Ktiirineerlni; (Slallonnry, Locoroollte or

\ Marine); Civil, Riillronil, BrldgP! ll)<lrnulip nnii

^ Blunlrlpal Englneerins; Plumbing nnrt llrnt-

Ing! Coal and Wetiil Wining; Prospeclliig, mid
j

the EntilUb llrancliet-. g
;ntil further notice cxperiirn-'ntnl^

) opparatuB will be furnished /rf
'students. Send for Free Circnliira

Book of Testimonials, stating the
|

subject you wish to study, to

The Infernnltoiial ') b. too:

I
torropoudencf bcUuoI^ J Scranton

NOTICE.
TO THOSE INTERESTED IN ELECTRIC

LIGHTING.

If you haven't i-ead Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is ;ust the book
thousands of men have been waiting for; it will be what you
want. 275 pages. Illustrated. Cloth, $2.00. Paper cover,

$1.00. Postage tree.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Bldg., Chicago.

IVI SBEST SWITCH FOR
THE LEAST MONEY.

Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension. Handsomely Finished.

Absolutely Reliable. Complete Stock Carried in Chicago.

MASON ELECTRIC EQUIPMENT CO., Selling Agents, Telepbone Harrison 714, I 202 Fisher Bldg., CHICAGO.
Maanfactared by THE FIBERITE CO.. MechanicvJIle, N. Y. Hoefgen, Mosbam & Co.. 80 William St., N. Y. Joshua Hendy Machine Works, San Francieco, Gal.

"ELECTRIC LIGHTING,'
A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

J

Engineers, Students and Others Interested in the Installation or
Operation of Electrical Plants.

'ri<

V F~RANCI3 B. CROCKE
Professor of Electrical Engineering, Columbia University, New York

Prepaid. - Practical and LJp-
Just the Book you want. 450 Pages, over I50 Illustrations. Read the

IMTE

to-Da-t<

Chapter I, Introduction; Chapter II, History of Electric Lighting; Chapter III, General Units and Measures; Chapter IV, Classification
and Selection of Electric Lighting System; Chapter V, The Location and General Arrangement of Electric Lighting Plants; Chapter VI, Build-
ings for Electric Lighting Plants; Chapter VII, Possible Sources of Electrical Energy; Chapter VIII, The Steam Engine, History and General
Principles; Chapter IX, Steam Boilers for Electric Lighting; Chapter X, Steam Engines for Electric Lighting, General Construction; Chapter
XI, Typical Forms of Steam Engine for Electric Lighting; Chapter XII, Steam Engines for Electric Lighting, Selection, Installation and
Management; Chapter XIII, Gas, Oil and Hot Air Engines; Chapter XIV, Water Wheels and Windmills; Chapter XV, Mechanical Connec-
tions between Engines and Dynamos, Direct Coupling, Belting and Shafting; Chapter XVI, Toothed, Friction and Other Gearing; Chapter •

XVII, Principles, Construction and Management; Chapter XXI, Applications of Accumulators in Electric Lighting; Chapter XXII, Switch-
boards, Including Switches, Fuses and Circuit-Breakers; Chapter XXIII, Electrical Measuring Instruments; Chapter XXIV, Lightning Arresters.

Every Knicineer and Electriciuii who deftireM to thoi-oiielily inaMtcr the Art of Electric Lighting wlionld lune n coi>y of
thix book. Ment promptly.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building,



August 15, 1896 WESTERN ELECTRICIAN.

M

OUR IMPROVED

GLOBE LOWERING DEVICE.

FITTED TO ALL OUR ARC LAMPS.

"YOU RAISE TO LOWER.

THE GLOBE

CANNOT BE DROPPED.

GENERAL
ELECTRIC COMPANY,

SCHENECTADY, N. Y.

Sales Offices in all large cities in the United States.

For Canada, address CANADIAN GENERAL ELECTRIC CO., TORONTO.

LOWERING THE GLOBE. THE GLOBE LOWERED.

SOLD ON...

THEIR MERITS.
In placing ttiis instrument on

the marliet we take pleasure in

stating that after a series of tests

made by one of the largest rail-

road corporations in the United
States, and by several of the best
informedTelephoneE.vperts in the
country, we have been informed
that our instruments far surpass
any telephone now on the market,
for the following reasons:

Simplicity in Construction;

Impossibility of Packing under
any Conditions;

Sensitiveness and Clearness
of Articulation.

Least Affected by Induction of

any Instrument now on the
market.

Indestructibility Will Last a
Lifetime with ordinary care,

and will be as effective after 5
years' use as the day they were
set up.

A Test of this instru-
ment will prove every
claim we have made for
it, and we simply ask a
trial to convince the
buyer.

We furnish the Transmitter Arm to those who may wish to replace the

transmitters on other makes of instruments.

For Prices and Discounts write to

Connecticut Telephone...

...and Electric Co.,
; CHICAGO OFFICE,

No. 195 La Salle St

The Electric Railway of To=day,

BY H. B. PRINDLE.

60 PACES, PROFUSELY ILLUSTRATED.

PRICE

REDUCED TO 25 CENTS.

MERIDEN, CONN., U. 8. A.

The author describes the ELECTRIC RAILWAY
SYSTEM in a popular manner, using such lan-

guage that the reader who is unfamiliar with
technical terms can readily understand the
construction of the apparatus and the func-
tions of various appliances used in the electri-

cal propulsion of street cars.

It contains a vast amount of useful and
valuable information for every motorman and
those interested generally in Electric Railway
work and improvement.

PRICE 25 CENTS.

POSTAGE F=REE.

Electrician Publishing Co.,
Suite 510 Marquette Building, CHICAGO.
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Three New Specialties
We have recentlj' closed general western agency arrangements for the follow-

ing very desirable high grade specialties, which we are carrying in Chicago stock

and on which we are prepared to quote manufacturers' prices:

ARMORITE IRON ARMORED CONDUIT,

"ELECTRA" o^E NUERNBURG CARBONS,

BOUDREAUX DYNAMO BRUSHES.
These, together with our old standard line of high grade specialties, including

Packard Lamps and Transformers, "O. K." Weatherproof Wire, Paranite
Rubber Covered Wire, Etc., Etc., give us the most desirable line ot electrical

specialties in the West, in addition to which we also carry the most complete and
extensive line of high grade ELECTRICAL SUPPLIES.

ELECTRIC APPLIANCE COMPANY,
242 MADISON STREET, - - CHICAGO.

WHY BE A FOCY?
GASKETS MARK
ISiSTA5ITL,Y WITK

f in, for

UNIONS.
} in. for

HAND-HOLES.
|- in. for

MAN-HOLES.
Put up in boxes, weight 3 to 6 lbs.

Patented and Manufactured exclusively by

PEERLESS RUBBER MANUFACTURING CO.,
le AVarren St., XK^y VOKK.

PERFECT INSULATION
Can only

be Secured
by the use

of . . .p#B
Compound,
Varnish,
Tape,
Paper.

Are You Acquainted With Them?
IF NOT, WRITE FOR PARTICULARS TO

The STANDARD PAINT COMPANY, METROPOLITAN ELECTRIC CO.,

Sole Manufacturers,

81-83 John St., New York.

186-188 Fifth Ave.,

. . CHICAGO.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H.

MANUFACTURERS OF

High Grade Electrical Instru-

ments of every description.

WALLACE BARNES,
Manufacturer of

FLAT, COILED AND WIRE

STEEL SPRINGS
OF EVBBY DESCBIPTION.

Send sample for prices. Bristol, Cono.

International Electric Co.,
76 Beekman St-i

NEW YORK.
RVHMKORFF
INDUCTION
COILS.

Telcphoa. Colls.

; Cxperlmentdt
Work. Small Maehlneru. Binding Poata.

X-RAY

APPARATUS
OF ALL KINDS.

ELECTRIC SIGNS.
MINIATURE AND

DECORATIVE LAMPS.

CATALOGUES ON APPLICATION.

EDISON DECORATIVE AND MINIATURE

LAMP DEPARTMENT,

(GENERAL ELECTRIC CO,)

HARRISON, N. J.

ENCLOSED ARC LAMP
Burns 150 hours with 1 2 inches of carbons.

7,000 Manhattan Arcs in service.

100 CENTRAL STATIONS.

MANHATTAN GENERAL CONSTRUCTION CO..
44 Broad Street,
NEW YORK.

753 Monadnock Bidg.,
CHICAGO.

61 I John Hancock BIdg.,
BOSTON.

CHICAGO INSULATED WIRE CO-*
153 LAKE STREET, - CHICAGO.

DYNAMOS
ENGINES^
MOTORS ETC. i>^'^^'"']tr{Mi'i o

I

No Sparking Under Varying Load,

No Vlfear on the Commutator.
90-; PURE GRAPHITE.

Holmes Fibre=Grapliite Mfg. Co.,

station Z, Philadelphia.
WRITE F«lt I'RIl'F, 1,IMT.

FIBRE-GRAPHITEj

COMMUTATOR ,|

BRUSH It

btVf-VVSftWCKWU^i

REMOVAL NOTICE.
Ajax Specialties, including the well-known Switch, Lightning Ar-

rester and Arc Lamps bearing this name, will hereafter be found at 43
Cortlandt St., New York, where I have united shop and office forces.

O. S. VAN IMI^IS.

GRAPHITE SPECIALTIES
FOR EliECTRICAIi USES:

G.raphlte Bods of Various I^engths, from 1-5 Ohm to 100 Ohms Resistance
to the Inch. (Sraphlte Boxes and Crnclbles, Resisting Heats

of4,000 l>ejfrees. Inquiries Oladly Answered.

JOS. DIXON CRUCIBLE CO., Jersey City, N .J.

SAMSON SPOT CORD

For Arc Light and Trolley Cord.
SAMSON CORDAGE WORKS, - BOSTON, MASS.
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EtJGENE F. Phillips, Prest. "W. A, Hathaway, Treas. \V. H. Sawyek, Secy.

AMERICAN ELECTRICAL WORKS,
PROTIDKXCE, R. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, P. C. Ackerman, 10 Cortlaudt St.

Chicago Stoke, F. E. Donohoe, 241 Madison St.

Montreal Branch, Eugene F. Pliillips' Electrical "Works.

RauManufacturingCo.,
Russell BIdg., Randolph and Canal Sts., Chicago. III.,

MANUFACTURERS OF

Clusters, Flanges,

Special Electrical Goods.

"CLARK WIRE.
For Switchboard, Railway and Motor use,

we make all sizes of Stranded and Flexible

Wire and Cables with Clark's Insulation.

The Clark Wire has been before the

public and in use for the past nine years,

and has met with universal favor. Thou-

sands of miles of this wire have been sold,

and are in use throughout the United

States and Foreign Countries, and the de-

mand for it is constantly increasing, be-

cause it always gives perfect satisfaction.

In a Letter from the Inspector of the Boston Fire Under-

writers' Union, he states: "A Thoroughly Reliable

and Desirable Wire in every respect.*'

The Eubber used in Insulating our Wires and Cables is es-

pecially chemically prepared, and will not deteriorate, oxi-

dize ©r crack, and will remain flexible in extreme cold
weatlier, and Is not affected by lieat.

We guarantee our Insulation wherever used. Aerial. Un-
derground or Submarine, and our net prices are as low, If

not lower, than any other first-class Insulated Wire.
We shall be pleased to mail Catalogues with Terms and

Discounts for Quantities.

Eastern Electrics^ Cable Co.,

61 and 63 Hampshire St., Boston, lUass.

HENRY A. CLARK,
Treas. and Genl. Mgr.

HERBERT H. EUSTIS.
Pres. and Electrician.

/ooo
reiep^oA/^

WMa
A7£//0A1/A/S€, A9/CH ,

\^l\mymfactory:
PflRCf

SAL AMMONIAC.
(ELECTRIC BRAND.)

For Electrical Purposes.
Guaranteed 98/99 per cent, and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

A. KLIPSTEIN & COMPANY, 122 Pearl St., New York.

ARC LAMPS
OF" Al-U KIN

PLAIN, ORNAMENTAL,

For Direct and Alternating Current.

Write for Catalogue.

The Adams & Westlake Co.,

1 to Ontario St., CHICAGO.

IH£ DUCCAN CLEAT
LEADS THEM ALL. OUGGAN.

When ordering see that

you get the

Patented Nov. 14, 1893.

FOR SALE BY THE TRADE.

IMPERIAL PORCELAIN WORKS,

Made one wire,

two wire, and

three wire. . .

They are V shape.

They grip like a vise.

No sapging wirewhen
once stretched.

They are made of

finest glazed porcelain.

10 of them used to 1 of

any other make.

SIZES.

No. 1 holds wire 16 to 8.

No. 2 holds wire 6 to 00.

369 Wabash Ave., Chicago, III.

FACTORY: TRENTON, N. I.

.....Porcelain Sperialties of all kinds

ACrENCIES :

ELECTRIC APPLIANCE CO.,
CHICAGO, ILL.

PEHINGELL-ANDREWS CO.,
BOSTON, MASS.

ELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

ST. LOUIS ELECTL SUPPLY CO.,
ST. LOUIS, MO.

BRADFORD BELTING CO.,
CINCINNATI, OHIO.

Phillips Insulated Wire Co.i
NEW YORK OFFICE: FACTORY:

39 and 41 Cortlandt Si Pawtucket R.
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SALESMAN WANTED.
"With established trade among Electrical Supply

Hoases to handle as a Bide line the best specialty

on the market. Address K. McLENNAN & CO.,

1128 Marquette Building, Chicago.

WANTED TO LEASE.
I wish to rent or lease, for a term ol yeara. an

electric tight plant in some live town. Municipal
or other plant considered. Might improve same
Jf necessary. Address "ELECTRIOAL ENGI-
NEER," care "Western Elzcteician, 510 Mar-
qnettu Building, Chicago.

WANTED.
A tnoroughly competent telephone mechaulc for

designing and assembling telephones and install-

ing sime, State experience. Also a general elec-

trical (.-onstruction man for electric light work, as

foreman. References required. State how many
years' experience. Address "Magneto," care
"Western Electrician, Suite 510 Marquette Build-
ing, Chicago.

WANTED.
Position to run an electric light plant. Good all-

round man. Understands water works, pumps,
etc. Best of references. Salary moderate. Ad-
dress "JiLECTEioiAN," 772Vi 29th St., Milwaukee,
Wis,

Bargains in Machinery for Street Railways.
Oneeooh.p. Corliss engine, one 300 h. p. CorllsB

engine; one 300 h. p. Westingnousecompoimd en-
gine; one 250 h. p. Ball automatic engine; two 125

E. p. Bali automatic engines; two 80 h. p. Ball
automatic engines; two 135 h. p. generators, 500
volts; four GO h. p. generators, 500 volts; large
stoclt of automatic engines and djuamos of
every description. Also a battery of compound
boilers. 700 ti. p.. 160 h. p. In a pair. FRANK
TOOMEY, 131 N. Tlilrd Street. Philadelphia.

FOR SALE.
A lightias plant doing a good profitable and

increasing business in a city of about 2.500 popu-
lation, owners are non-resident and cannot
conveniently manage business. A good chance
for a practical man to own and operate liis own
plant. Liberal terms will be offered. Would
require$4,ooocash. Address **A "careWestern
Electrician, Suite 510 Marquette Building.
Chicago.

FOR SALE.
Six ,50-light compound wound dyoamos of the

highest grade at $115 each.
Six 4 horse power motors with automatic start-

ing boxes at $1^5 each.
Accurate and reliable voltmeters at $10. Write

for particulars. Holmes, Pyott & Co., 13 N. .Jef-

ferson St., Chicago.

FOR SALE.
Before placing your orders for High Grade

Oynamos and Slotors, writ© us for descrip-

tion and prices.

CEO. D. WHITCOMB CO.,
92 to 96 E. Ohio St.. Chicago. III.

FOR SALE.
Electric light and lee plant In an Illinois town

of 5,600 inhabitants, with a city contract for elec-

tric light seven years to run; 30 arc lights and
1.600 Ineandescentconnected up. Profits 20 per

cent, per annum for electric light plant. Ten-ton

ice plant started July l ; ice sold at plant for $3,50

per ton. Cajjltalized .$2o.oo0; capital stock $15.-

000. twenty-year bonds; total cost of plant, $M,000.

Owners were heavy sutlerers by St. Louis tornado

and will sell at a very low figure. Address

"CYCLONE."
Care "Western Electrician. Suite 5io Mar-

quette BIdg., Chicago.

FOR SALE.
One lOO Light Mather Incan-
descent Machine.

FOR SALE VERY CHEAP.
Practically new, in A I

condition.

Address, "BrVEK,"
Bare Wkhtkun Elkotiuc-ian, HuUo BIO Mnrqaett«
BU1(>., Clilcuito, III.

To Electrical and Steam Contractors.

Sealed proposals will be received by the Super-
intendent of Public Property of the State of

Wisconsin, up to twelve o'clock noon, of Thurs-
day, August 27th, 1896, for the material and labor
necessary for the construction of an electric

lighting plant, with all necessary appurtenances,
as per complete plans and specifications on file

in the office of the Superintendent of Public
Property, Madison, Wisconsin; also in the office

ofCnarles G. Armstrong, consulting englneei:,

1306-1307 Great Northern Building. Chicago. 111.

Bids must be accomjianied by a certified check
in the sum of 2 per cent, of the amountof thebid.
payable to the order of the Superintendent of

PuDlic Property, to be forfeited to the State of

Wisconsin, in case the bidder or bidders fail to

enter into a contract with the State, and furnish
a satisfactory bond for the proper construction
of the same within ten days after the acceptance
of their proposal.
Bids must be sealed and directed to C. E.

Morley, Superintendent of Public Property, and
must be plainly marked on the envelope, "Pro-
posals for Electric Lighting Plant for tne State
Capitol, Madison."
The Superintendent of Public Property re-

serves the right to accept anv bid or combination
of bids, or to reject any or all bids which he may
deem to the advantage of the State.
Witness my hand at the Capitol, in the city of

Madison, this eighth day of August, 180G.

C. E. MORLEY.
Superintendent of Public Propert>-.

FOR SALE.
1,500 tons 60-lb. relaying rails;

1,000 tons 75-lb. relaying rails; 800

tons 45-lb. relaying rails. 30 elec-

tric cars in good order. New elec-

tric cars and new and second-hand

passenger cars. 50 box and 50

flat cars, 25 tons capacity. Spec-

ialty in negotiating electric and

steam railroad bonds when payable

at Farmers' Loan and Trust Co.

N. Y., or Knickerbocker Trust Co.,

56 Broadway. N. Y., and printed

at an Ai Bank Note Company in

N. Y.

ROLLING STOCK SOLD ON EASY
TERMS.

A.. \A/. L.ADD,
1 7 1 Market Street,

BROOKLYN. N. Y.

On receipt of

10 CENTS
We will send you a

Western Electrician

FOR 1896.

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette BIdg., CHICAGO.

DON'T THINK
That you can keep posted as to

what is going on in the western
electrical field without reading the

Western Electrician. It is the
electrical newspaper, and if you
arc not a subscriber you will find it

to your advantage to become one
at once.

Si.^.OO p«'r year

;

f l.SO for Hix inontliN.

ELECTRICIAN PUBLISHING CO.,

Suite 610 Marquette BIdg., CHICAGO.

's Patent steamL Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

Tte Stilwell-Bierce & Saiitli-yaile Co,,

DAYTON, OHIO.
Bisdon Iron & liOromotive Works, San Francisco, Cal., Pacific Coast Agent.

Write PAUL PERRIZO JR. CEDAR & LUMBER COMPANY.
Mannette. Wis. -for prices on

WHITE CEDAR POLES
before purchasing elsewhere.

aiEK09IiaiEE, ailCH., for prices on 1VHITE CEDAB POIrES.

WHOLESALE

Tekgnpli, Tehphone, Electric Li^ht

AND STREET RAILWAY POLES.
Manufactured from Live Cedar peeled. Quick

shipmentB aud best quality.

OCONTO, WIS.

Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S EusTis, Gen'l Pass. Agent, C, B.

& Q, R. R,, Chicago, 111.

Central Manufacturings Co.,
CHA-XO'AJMOOQA, MANUFACTURERS AND DEALERS IN

Price Reduced!
THE NEW EDITION OF

Prof. Silvanus P. Thompson's Book,

Dynamo Electric

Machinery,

NOW $6.00.

New Edition, Revised and Greatly Enlarged, Price $6.GO.

This is the long expected edition of Prof. Thompson's standard

work. It contains nearly 1,000 pages, and is profusely illustrated.

Orders should be sent in at once.

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHING CO.,
Suite sio Marquette Building, CHICAQO.
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Victor Turbine Water Wheel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate-
The attention of ELECTRIC COMPANIES is called to this CELEBRATEI> -WATERWHEEIj as particularly adapted to their use. on account of its remarkably steady motion,

blgh speed and great efficiency and lar^e capacity for its diameter, being double
the power of most wheels ot the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use ol water it is without an equal, producing the
highest per cent of useful effect gaaranleed.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single lO-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal'shafts,
and where the situation admits of their use we recommend them.

THE S^ILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco. Cal., Pacific Coast Agents.

McEwen
PERFECT REGULATION.

BBAXCH OFFICES:
1102 Exchange BIdg., Boston. Mass.

71 Swan St.. Buffalo. N.Y.

BIB Girard BIdg.. Philadelphia. Pa.

51B Summit St.. Toledo, 0.

THOMPSON-RYAN DESIGN.

ENGINES
AND

DYNAMOS.
Absolutely Sparkless.

BRASfCH OFFICIOS:

1326 Monadnock BIdg., Chicago, III.

804 Security BIdg.. St. Louis, Mo.

Tremont and Mission Sts.. San Fran-

cisco. Cal.

414 Lewis Block, Pittsburgh, Pa.

J. H. McEWEN MFG. CO., havemeyer building. NEW YORK.

....BINDERS....
FOR THE

Western Electrician
SI.00 EACH.

ELECTRICIAN PUB. CO.,
CHICAGO.

BraPastks.
T. H. Brady, IMew Britain, Conn., U. S. A.,

Uanufactarer of Mast Armd, Pole and
Swinging Hoods, HoaBe Brackets uid
other Speelalties for GonstmetloD
Work. — Catalogues antJ Prist* fiAT~

nished on avpUcatton.

Book Orders
GIV£N PROMPT ATTENTION.

Electrician Publishing Co.,

Suite 610 Marquette BIdg.. CHICAGO.

THE BEST BOOK
On dynamo electric machines is S. P. Tliompsons'
"Dynamo Electric Machinery." Contains i.ooo
pages, profusely illustrated.

THE STANDARD WORK.
f^lRICSE M^^A^, $6.00.

ELECTRICIAN PUBLISHING COMPANY, • Suite 510 Marquette BIdg., CHICAGO.

The Standard Open Circuit Batteries

of the World.

SEND FOB CIECULAE .IND PBICEi.

THE LECLANCHE BATTERY CO.,

Ill to 117 East 131st St.. N. Y.

Playing Cards.

You can obtain a pack of best quality

playing cards by sending fifteen cents in

postage to P. S. Eustis, Gen'lPass. Agent,

C, B. & Q. R. R.. Chicago. 111.

THE GARTON LIGHTNING ARRESTERS
WIL,Ii PROTECT WHEN AL,L, OTHERS PAIL,.

Unequaled for Durability, Reliability and Efficiency ! Our testimonials bacl< up all of our claims

CARTON-DANIELS ELECTRIC COm Keokuk, Iowa, U. S. A.
, Send for them.

MElSTIOSr THIS PAPER.

IF

you are anxious to

secure the latest

electrical books, YOU
should write to the

ElectricianPublishing

Co., Chicago. You CAN'T
procure too many

reliable, readable

books to READ.

THR t:^riaEphoke hand-book
Br HERBERT LAiVS WEBB.

Member of (he AmeHcaa Institute of Electrical Engineers, and of the Institution of Electrical Engineers , London . Author ofA Practical Guide to the Testing of
Insulated Wires and Cables." Joint Author of 'Electricitij in Dally Life."

146 '^S^s, 131 llluis-tra fe-ti^ns, CI^-tH, Harfeci'-'l
EXTRACT FROM PREFACE.

(oolc Size, *ri^e $I.OO.
"This little hook has no pretension to be coosldered a complete treatise on telephony as It exists in America. The time for such a work is not yet come. But it Is felt that there is a demand

for a practical hook on telephone working and management, and the TELEPHOXL HAND BOOK Is an attempt at meeting that demand. With the exception of a few chapters dealing with
certam forms of transmitters and receivers used in Europe, rvhich are given for the information of tliose who may wish to engage in the manufacture of telephones, the book is based entirely on
standard American practice; and most of the maieriai, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make it the best book of its kind. It is right up to date, intensely practical, and so plain and clear in its language that anyone can understand and learn from it

everything regarding telephone work and management. It conforms In size and style to our other Hand-Books wliicn have been so favorably received by the entire electrical fraternity.

-CONTENTS.
CHAPTER 1. The Invention of the Telephone.

2. Sound Waves. Articulate Speech.
3. Electric Telephony. The Bell Telephone.
4. The Microphone.
5. Current Induction. Electromagnetic In-

duction.
6. The Induction Coil: Its Use in the Tele-

phone Transmitter.
7. The Comr>lete Telephone Circuit.
8. Magnet Telephones.
9. The BeU Telephone Receiver.

iij. Other forms of Magnet Telephones.
11. The Gower, Ader and D'Arsonval Receiv-

ers. Mercadier's Bi-Telephone.
12. The Siemens. Kotyra, Jseuiiidjer and

Bottcher Receivers.

CHAPTER 13. Carbon Transmitters.
H. The Blake Transmitter.
15. The Long Distance Transmitter.
16. The Solid-back Transmitter.
17. The Berliner Transmitter.
18. The Cuttriss Transmitter.
19. Various European Transmitters.
20. The Efticlency of Carbon Transmitters.
21. Batteries for Telephone Work.
*Ji!. Open Circuit Batteries.
23. Closed Circuit Batteries.
24. The Practical Management of Batteries.
26. Magneto Bell.

Automatic Switches.
Telephone Line Construction.27.

CHAPTER 2S. Metallic Circuit.
29, Underground Wires.
30. Lightning Arresters.

Inside Wiring.
Installation of Telephone Instruments.
Inspection and Maintenance.
The Condenser; Its Use in Telephony.
Electromagnetic Retardation.

36. Exchange Working.
37. Small Exchanges.

Party Lines: The Bridging Bell.

Long Distance Telephony.
Duplex Telephony.
Simultaneous Telegraphy and Telephony
Appendix.l

31.

32.

35.

38.

39.

40.

Pabiitfhedaudforsaieby ELECTRICIAN PUBLISHING CO.; Suite 5IO Marquette Building, CHICAGO.
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THE BALL
ENGINECO.,

BUILDERS OF

BALL
AUTOMATIC ENGINES,

DON'T READ
The WESTERN ELECTEICIAN unless you want

to be made fully aware of what is going on in the

electrical field.

Vertical Philadelphia Corliss Engines,

Simple, Compoflnd and Triple Expansion-Any Power.

Condensers, Air Pumps,
Heaters, Steel Chimneys.

Prices ^n
Horizontal Philadelphia Corliss Engines,

A.r^-y S-tyl^.
SEIililNe AGENTS:
New York, Chas. A. Bennett, 126 Liberty St.; Boston, KelIogg& Witherbee,

41 Federal St.; Chicago, Wm. F. Parish Mach. Co., Darquette Building, Chicago,
III.; W. J. Creelman, 818 Granite Building; Charlotte, N. C, Mecklenburg Iron
Works; Detroit, Louis Scolieid, Rooms lo and 11 Peninsular Bank Building;
Johannesburg, Z. A. R., Sherriff Swingley & Co.; New Orleans, La., Consol-
idated Eng. Co., Ltd., 817 Union St.

Philadelphia Eng. Works, iti, Philadelphia, Pa. electrician publishing co..
^'°

is-^?^

X -RAYS
FOR EVERYBODY.

Id'XA^arcl "r^'v^rt.

Just off the Press. 80 Pages. 39 Illustrations.

Fully describes in plain terras how to perform experiments with the X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorff Coil, and how to run
them, either by batteries or electric light currents. How lo make an X-Ray Outfit

very cheaply, including a Fluoroscope,
Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

jette BIdg.

JUST iA£HKT YOU ARE L-OOKING FORI
-^= A New and Valuable Book =^^

Electric Lighting Plants,
THEIR COST AND OPERATION.

By W. J.
Buckley. With numerous illustrations, diagrams, plans, tables, etc. 275 pages. Cloth. Price, $2.00, postage free. This work

gives all necessary data for the erection of an electric light plant of any size. The cost of Arc Lighting. The cost of Incandescent Lighting.

READ THE TABLE OF CONTENTS:
Alternating Arc Lamps, Arc Plants, Belting, Boilers, Boiler Settings, Boiler Efficiencies, Books, Building, Cost of Arc Dynamos and Lamps,

Cost of Arc Plants Erected, Cost of Alternating Dynamos, Cost of Alternating Plants Erected, Cost of Belts, Cost of Boilers, Cost of Brick
Chimneys, Cost of Copper for Alternating Circuit, Cost of Corliss Engines, Cost of Compound Corliss Engines, Cost of Compound High
Speed Engines, Cost of Condensers, Cost of Friction Clutch Pulleys, Cost of Heaters, Cost of High Speed Engines, Cost of Incandescent
Dynamos, Cost of Idlers, Cost of Injectors, Cost of Meters, Cost of Motors, Cost of Operating Lamps per hour. Cost of Power Generators.

Cost of Poles, Cost of Plain Pulleys, Cost of Pillow Blocks, Cost of Pumps, Cost of Shafting, Cost of Shaft Couplings, Cost of Stacks
iron. Cost of Stacks—brick, Cost of Steam, Cost of Transformers, Cost of Wire,- Chimneys, Circuit Loss, Contract Blanks, Current Distri-

bution, Circuits—overhead. Circular Mils of Wire, Depreciation, Direct Connected Apparatus, Dynamos, Dynamo Data, Economy of Con-
densing, Economy of Covering Steam Pipes, Economy of Heater, Efficiency of Engines, Engines, Equivalent of Current in Horse Power,
Equivalent Rates of Lighting, Fuel, Horse Power of Belting, Horse Power of Motors, Horse Power of Shafting, Incandescent Arc Lamps,
Instruments, Instructions for Employes, Insulation, Labor, Load Chart, Meter Connections, Municipal Ownership, Natural Gas, N.E.L.A.
Standard Rules, Oil, Outcome of Practical Management, Pole Line, Pulleys, Rope Transmission, Resistance of Wire, Rules Fire Under-
writers, Report Com. on Data N. E. L. A., Reports of Cities Owning Plant, Reports of Cities Contracting, Stock Room, Shafting, Trans-
formers, Transformer Curves, Wiring Tables—Primary Wiring, Wiring Tables—Secondary Wiring, Wiring Tables, Motor Wiring, Wire,
Wire Formula, Water Power, Wood as Fuel. The only book of its kind in the English Language. Price, $2.00.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building, Chicago.
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We llanafactare

SSSeTELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL, MINN.

...(=^01^.

TELEPHONES
..^O TO THE..

VIADDCT CO., Baltimore.

A1 Backboard Phone, complete $9.00

A8 Magneto fitted up, complete Phone 7.00

A3 Bell Call Phone, complete 4.00

A2 Is AS on Backboard 8.25

Best 10,000 Ohm Magneto 3.25

Best 5,000 Ohm Magneto 2.85

Strengthened Electrose Receiver 60

Best Hard Rubber Receiver 70

Hunning Non-packing Transmitter 50

Hunning Nickel Plated Transmitter 65

Induction Coils, 250 Ohms 27

Automatic Switch and Springs 35

Binding Posts 03

All goods gxiaranteed. Prices are net cash.

Send small order and get catalogue. . . .

Chicago Telephone Supply Co.,
118-120 Quincy St., Chicago, Ml.

T
ELEPHONES «»'

We are sole manufacturers of the celebrated
KEYSTONE LONC-DISTANCE TELEPHONE,
an instrument which has no superior.
Write to us for Catalogue and prices.

SUPPUEO

KEYSTONE TELEPHONE CO., PITTSBURGH, PA.

riADISON WISCONSIN,
MANUFAOTUEEES Or THE

Standard Loud-Speaking, Long-

Distance and Exchange

Telephone.
Perfect in Detail, of Highest Efficiency and Best Pos-

sible Electrical and Mechanical Construction,

Eqnlpped with Our New MasnetO Bell provided with specially

powerful Generator having large field magnets of best quality of
magnetic eteel, laminated armatureB with ample wire apace, and com-
bining the qualities of large quantity and high voltage; polarized bells

with centrally pivoted armatures (the patent on same having now ex-

pired) and high co-efficient of self-induction In proportion to winding,
the whole adapted to meet the moat exacting requirements of service.

Will ring bells on long lines of high resistance. Will ring a large

number of bells in series on short lines. Will ring on a line

various makes of bells with different windings. Will work with any make of switchboard.

Will drop a shutter on long lines, etc., etc.

Sole Licensees for sale of Milde Battery Transmitter in the United states. Patent granted

April 17th. 1894. For simplicity, email dlmensious, entire multi-contact, and powerful tranemls-

eioD, it has no equal. No adjaBtment required. Will not pacb or get out of order.

Standard Telephone Exchange Switchboards
Manufactured and controlled by us are the moat rapid and efficient apparatus of the bind now before

the public, ambracing novel and original features poasesaed by no others; require where power gen-

erator is used but three mov38 to answer a subscriber's call, ring number wanted, and connect the

lluea. EaHmatee for complete equipment of exchanges and toll line systems promptly farniehed.

Correspondence Solicited. Address

THE STANDARD TELEPHONE & ELECTRIC CO.,
HADISON, WISCONSIN.

P. L. SPOONER, President. E. W. BATCHELDEE, Secretary.

H. C. DODQE, Oen'l Snpt. ' H. A._TAYI.OE, Treasurer.]!

ISEND FOR PATALOGUE.
lTFfANSMlTIERS> COILS,

^ , PARTS,
Magneto
BELLS.

917- 919V, M FG-VS"
MARKEl ST., STLOUIS.

THETELEPHOM HAND-BOOK
BY

HERBERT LAWS WEBB.
Price Sl.OO.

The only complete and practical work
of its kind on the market.

PUBLISHED ET

THE ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette BulWlDg, Chicago.

Bound Volumes
OF THE

Western [legtrician

FOR SAJiE,

From Vol. I. to Vol. XV.

ADSBEBS

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Euildlug. CHICAGO.

New Dynamo Tenders' Hand-Book.
By F. B. BADT.

226 Pages, 140 Illustrations. FlexibleCIoth Binding. Size of Type Page
5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
aand-"R<iok sold, and over 5,000 of the new.

Electrician Publishing Co.,
Suite 510 Marquette Building, CHICAGO.

Farr Telephone & Const. Supply Co.,

342 DEARBORN STREET, CHICAGO, ILL.

AVe Manufacture and Sell at IVholesale....

Magneto Bells, Receivers, Induction Coils.

-WRITE FOR PRICES.-

Tlie RemingtoH-Slioles Typewriter

Is a recent production of the best invent-
ive skill in the country and is . . ..

NOT
behind any typewriter

IN
the line of such improvements as are
essential to the success of ....

ANY
writing machine. In fact, the Reming-
ton-Sholes

TYPEWRITER
leads all others in that

COMBINATION
of features which please the operator
and make it a pleasure instead of hard
work to run our machine.

Send for catalogue or call and examine.

REMINGTON-SHOLES TYPEWRITER CO..

147 MONROE STREET,

CHICAGO.

HUEBEL & MANGER,
290 Graham St., BROOKLYN, N. Y.
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Popular Books for Students of Electricity.

ff,A'

Everybody's Hand Book of Electricity.

With a glossar.v of electrical terms and tables for
wiring. By Edward Trevert. 120 pages. 50 illus-

trations. Cloth. 12mo., 50 cents. Paper, 25 cents.

Dynamos and Electric Motors.
And all about them.

L2mo.
By Edward Trevert. Cloth

50 cents.

Electricity And Its Recent Applications
By Edward Trevert. A book complete on all sub-

jects of electricity. Price, 2.00

Electric Railway En£:ineering.

Embracing practical hints upon power-house dy-
namos, motor, and line construction. Bv Edward
Trevert. Cloth, 12mo.

'

$2.00

Electric flotor Construction for

Amateurs.
Bv Lieut. C. D. Parkhurst. 16mo., 115 pages,

illustrated, cloth. Price, $1.00
An excellent little book, giving working drawings.

Practical Handbook of Electro°Plating.
By Edward Trevert. 75 pages, limp cloth. 50c.

Hand Book of Wiring Tables.
For arc, incandescent lighting and motor circuits.

By A. E. Watson. Price, 75 cents.

How to Build Dynamo-Electric
riachinery.

A complete and practical work on this subject.
350 pages, numerous illustrations. By Edward
Trevert. With working drawings. $2.50

Questions &. Answers about Electricity.

A first book for students. Theory of electricity
and magnetism. Edited bv Edward T. Bubier, 2d.
Cloth, 12mo. 50 cents

Experimental Electricity.

By Edward Trevert. Tells how to make batteries,
bells, dynamos, motors, telephones, telegraphs, elec-

tric bells, etc. A very useful book, finelv illustrated.
Cloth. Price, $1.00

How to riake and Use a Telephone.
By Geo. H Cary, A.M. A thorough and practical

work on this subject. Cloth, illustrated. Price, $1.00

Arithmetic of Hagnetism & Electricity.

up to date. The latest and best book on the sub-
ject. Now readj'. By John T. Morrow, M. E., and
Thorbum Reid, M. E., A. M., Associate Members,
American Institute of Electrical Engineers. $1.00

Electricity for Students.
By Edward Trevert. Fully illustrated. Bound

in a neat cloth binding. Price, Postpaid, $1.00

How to Build A Fifty Light Dynamo
Or Four H. P. motor. By A. E. Watson. Cloth,

Price, 50 cents.

Armature and Field Hagnet Winding,

A Treatise on Electro^Hagnetism.
By D. E. Connor, C. E. This is a very interesting

book which everybody should read. Cloth. 50 cents.

How to riake & Use the Storage Bat-=

tery.
Py P. B. Warwick. Illustrated with full working By Edward Trevert, giving both the theory and

drawings, including directions for installing and practical directions for winding dynamos and
maintaining Storage Batterj' Plants. Price, $1.50. motors. Cloth. Price, $1.50.

J^'Any Book Postpaid on Receipt of Price.

ELECTRICIAN PUBLISHING CO,, Suite 510 Marquette Building, Chicago,

SEND
lOO

PENNIES

TRIAL
OF THE

WESTERN ELECTRICIAN,
Suite 510 Marquette Bldg., Chicago.
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Directory of Principal Electrical and Mechanical Engineers.

B.J. Arnold, Mem. a. i. e. e.

Consalting Electrical Engineer.

BFE01A1.TT:
Eleotrio BaUways and Power Stations.

1541 Harqaette Bide-, Cblcaeo.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

30G Oriel Bide., ST. 1.0UIS, aiO.

STUDENTS^
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.
$3.00 per year, in advance.

Electrician Pubiisliing Co.,

CHICAGOSuite 510 Marquette BIdg.,

E sure to send

your book orders

to us if you wish

to save '^ ^^ <^

B

Time
,AND

Money.
We have all the latest elec-

trical books and can fill your

orders promptly.

t************

Electrician Publishing Co.,

SUITE 510,

Marquette BIdg., - CHICAGO.

Summer Homes.
In the Lake regions of Wisconsin,

Northern Michigan, Minnesota, Iowa
and Dakota, there are hundreds of

charming localities pre-eminently fitted

for summer homes. Nearly all are

located on or near lakes which have not
been fished out. These resorts are easily

reached by railway and range in variety

from the "full dress for dinner" to the
flannel-shirt costume for every meal.
Among the list are names familiar to

many of our readers as the perfection of

Northern summer resorts. Nearly all

of the Wisconsin points of interest are

within a short distance from Chicago or

Milwaukee, aqd none of them are so far

away from the "busy marts of civiliza-

tion" that they cannot be reached in a
few hours of travel, by frequent trains,

over the finest road in the northwest

—

the Chicago, Milwaukee & St. Paul Rail-

way. A description of the principal
resorts, with list of summer hotels and
boarding houses, and rates for board,
will be sent free on application to F. A.

MiLLEK, Assistant General Pass. Agent,
Chicago, 111.

For^e Bain,
Electrical ard

Ootmdtlng,
Designing,
Bnpervl^Dg,
OoHBtrnotliig,
Testliig.

Mechanic^ Ens^eer.

plans, Si>eolfloatloni and
<}en«ral Engineering.

Expert In Patent Oanses.

Suite 1657, 165S and 1659
Monadnock Bnllding:. CMIOAOO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Reports, Estimates, Plans,
Speciflcatlons, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Tnmer Buildinff, HU liOnis.

kJ. O
General Electrical Engineering of Every Description.

Valuation of Electric and Steam Plants. Plans and Speclfloations furnished,
for all kinds of electrical installations; consultation, superintending, etc.

Plans and all data for the complete construction of dynamo electric machinery of an
or voltage.

any capacity

]VIAOARA FAX£,S. HT. f.

HIGH GRADE on paper means little,

BUT in fact and manufacture MUCH.

WORLD CYCLES
ARE BUILT TO LAST.

Champion John S. Johnson rides one.

Ex-Amateur Champion Roy McDonald rides one.

A. D. Kennedy, Jr., the record breaker, rides one.

Am. Champion George Ruppert rides one.

Homer Fairmon, Pat. O'Conor and other crack riders are

all winning races on WORLD CYCLES.

THEY ARE UP-TO-DATE AND SWELL.
AVrite US for Prices. Catalogues Free.

ARNOLD, SCHWINN & CO., Manufacturers,

Peoria and Lake Sts., Chicago, U. S. A.

The Electric Motor and Its Applications.

By T. C. martin and JOSEPH WETZLER.
THIRD EDITION.

With an Appendix by Dr. Louis Bell, bringing the book down to date.

Cloth, 3IS large quarto pages, 353 Illustrations. Price, $3.00.

The wealth of information contained in the three hundred and odd large

double-column pages of this important work is equaled in few special technical

treatises, even those of a professedly exhaustive character. More than one hundred
different motors are described and illustrated—many in great detail— and the

different applications are similarly fully treated. Many of the illustrations are

full page, and the details of construction, particularly of armatures, are fully

illustrated. The treatment is simple, clear and concise, and little mathematics
is employed, the work being essentially of a practical and largely of a descriptive

character. The section on alternating motors resumes in a simple manner with-

out mathematical formulae, the principles upon which they are based, and that

on thermo-magnetic motors treats this interesting class in greater detail than

can be found in any other publication. An interesting feature is the historical

method of treatment, by means of which the different steps in the advance of

theories and design can be clearly traced, and the varying results of explorations

in many directions instructively followed.

CONTENTS.
Chapter I. Elementary Considerations.—Chapter II. Early Motors and Ex-

periments in Europe.—Chapter III. Early Motors and Experiments in America.

—Chapter IV. The Electrical Transmission of Power.—Chapter V. The Modern
Electric Railway and Tramway in Europe.—Chapter VI. The Modern Electric

Railway and Street-car Line in American.—Chapter VII. The Use of Storage

Batteries with Electric Motors for Street Railways.—Chapter VIII. The Indus-

trial Application of Electric Motors in Europe.—Chapter IX. The Industrial

Application of Electric Motors in America.—Chapter X. Electric Motors in

Marine and Aerial Navigation.—Chapter XI. Telpherage.—Chapters XII, XIII.

Latest American Motors and Motor Systems.—Chapter XIV. Latest European

Motors and Motor Systems. — Chapter XV. Alternating Current Motors.

—

Chapter XVI. Thermo-magnetic Motors.—Appendix. The Development of the

Electric Motor since 1888.

Copies of this or any other electrical hook published will be sent by mail, postage

PREPAID, to any address in the world, on receipt of price,

ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Buildino:. CHICAGO.

Virginius J. Mayo,
Electrical and Mechanical Engineering,

Consulting, Designing, Supervising,
Contractor and Manufacturer of Ma-
chinery for special purposes.

TEL. MAIN 436.

100 X. Clinton SU CHICAGO.

Hot

Cool

Weather or

Weather the

WESTERN

ELECTRICIAN
Is always interesting. Always contains
timely information as well as the latest

news. If you are not a regular reader
send us your name and address for trial

offer.

WESTERN ELECTRICIAN,
Suite 510 Marquette Building,

HCHICACO, - - ILL.

WINTER TOXIKS TO CALIFORNIA
In Private Pullman Palace Cars.

The Burlington Kuute (C. B. & Q R. R.) an-
nounce tiiree personally conducted tours to Cal-

ifornia. Leave Chicago January 9, Feb. 6,

March 5. The route will be via San Antonio,

Tex, El' Paso, Los Angeles, San Diepo, Santa
Barbara, San Francisco, Del Monte and San Jose.

Eetnmlng via Salt Lake and Rio Grande Scenic

Route through Colorado, The price of a ticket

includes all necessary expenses. Railroad and
sleeping car fare. Hotel Bills, carriage ndes.

side trips, etc. The service will be strictly first-

class In every respect. For pamphlet giving

particulars, see any agent of the C. B. & Q.R.B.,

or write to T. A. Gradv, Manager Tours Depart-

ment, 211 Clark street, Chlcaeo.

The COAST LINE to MACKINAC

TO CLEVELAND
MACKINAC-

2 New Steel Passenger Steamers
The Greatest Perfection yet attained in Boat

Construction — Luxurious Equipment, Artistic
Furnishing, Decoration and Efficient Service,
insuring tbe highest degree of

COriFORT, SPEED AND SAFETY.
Four Trips per Week Between

Toledo, Detroit#Mackinac
PETOSKEY, "the SCO," MARQUETTE,

AND DULUTH.
LOW RATES to Picturesque Mackinac and

Return, including Heals and Berths. From
Cleveland, $iS; from Toledo, $15; from Detroit,
$13.50.

EVERY EVENINQ

Between, Detroit and Cleveland
Connecting at Cleveland with Earliest Trains

for all points East, South and Southwest and at

Detroit for all points North and Northwest.

Sundaylrips June, July, August and September Only.

EVERY DAY BETWEEN

Cleveland, Put=in=Bay Jf Toledo
Send for Illustrated Pamphlet. Address

^ A. A. SCHANTZ, Oo p. «., DETROIT, MICH*

me Detroit aqd Glevelaml Steam Kav. Go.

ITS ALL RIGHT
Webb's Telephone Hand-Book. A book for the

expert as well as the novice- Price $1.00.

ELECTRICIAN PUBLISHING CO.,
5IO l\/l^rc|CJ^-t-t^ Bu ildEng, ^Hi^^s^.
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Progress the Order of the Age.
THE NEW AMERICAN LEADS.

Recent ImprovemeDts made in the New American Tnrbint have 'aoreaaed the power as per
their diameter, and produced greater nfflciency from whole to haii T iter thttn aoy other tarbine,

aa evidenced by the following, copied from certified teats made at Holyoke, Mass., on the dates
named, and signed by A. F. Sickman, en^neer in charge of experiments, and E. S. Waters
hydranllc engineer.

The originals of these certificatea and teats of other sized wheels can be seen at otir ofiBce.

Test of a45-in. Wlieet—Ju y 0,'94. Testora42-iii. Wheel-July 14, '94.

Head
Rev.

Win.

Cu. Ft.

S-e^o'.

H. P.
Per
Cent. Head

Rev.
per
Min.

Cu. Ft
per

Sec.
H. P.

Per
Cent.

Whole Gate

%

16. C6
16.42
16.78
17.03
16.88

119.17
122.00
117.33
111.83
118,67

141..58
127.18
112.60
98.12
82.07

205.27
195.19
175 74
149.99
118-40

79.76
82.68
82.18
79.31
75.52

Whole Gate
%
',i

%

16.33
16.56
16.59
17.13
17.48

128,00
134.80
129-33
125.25
121.00

134.18
120.85
104.85
92. 7«
70.80

199.66
188.14
162.89
14^.40
98.85

80-60
83.0 1

82.77
79.21
70 60

For Information and Catalogue write

THE DAYTdN GLOBE IRON WORKS GO. . Dayton, 0.. U.S. A.

Racine Automatic

HIGH SPEED

ENGINES
Froml to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection

th economy is desired.

0ver2.500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

i Send forcE

J de-cribing
catalogue
our new

1 to 6 H. P. Auto-
matic Engine and
Boiler outfit.

Racine Hardware Co.,
RACINE, WIS.

BINDERS
FOR THE

Men Mm
$1.00 Each.

ELniNPlIB.(!0.,

CHICAGO.

Did You Ever
See a copy of our

latest catalogue
of Electrical

Books? 100 pages,
mailed free.

ELECTRICIAN PUBLISHII^G CJ,

Suite 510 Marquette BIdg., CHICAGO.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially deBlgned and adapted to

ELECTRIC POWER AND LIGHTNING PLANTS.
Sccurlne a hieh ernaranteed percentage and great Hteadlnesfl «^

motion, under variable loadfl. An aneqaaled concentration ol power,
and an unprecedented lilgh Telocity. Itfi quickly operatlns: bal-
anced gates, affords prompt and fine regulation By goveraor. Satis^
faction guaranteed wbere others fail. Write for catalogue, and statft

your wanle*

JAMES LEFFEL & CO.. Springfield, Oliio, U. S. A.

OF INSULATED WIRES AND CABLES.
By Herbekt Laws Webb.

A New Book—Just What You Need.

A Practical Guide to the Testing of Electric Light, Electrie

Railway, Telephone and Telegraph Wires.

PRICE, POSTAGE PREPAID, $1.00.

SEND IN ITOUB OBDEB NOW.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Bujlding, CHICAGO.

Mechanical

Engineers

who are interested in elec-

tricity should write for our

catalogue of

ELECTRICAL

BOOKS.

Electrician Publisliing

Company,

Suite 510 Marquette Building,

THE Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
iniivoM iMorr iio«<T i»<*r 4linni<>t«>r A^iih ii

liiKlx'i' I><'r<'<*ii(iiu<' "('(^<*l'<i1 cfl'iM't tliiin niky oOn'r
UHtcr-wlHM'l in't'viitt'ov*- Hindi*. All sizes. ili,'lU :iiiii irft
li;i(ir|, ;iri- liiiiir, fr<i[ri piilltTiis iitTlcfitC'tl uuiler MysLniimtit; t<!Sts In
III.- Ihiiviik'-T'-sliiit^ I'liiitiM.

I';iril(s li;i\iiiL' jiou'-r jihmts wlilcli uro uns;i(lsr:u:tory, atul
tiM.v'' .Miil.'itiphilljiL' 111" iiiiprovciiiciit r)f powers, will liiiil" il t'l

lii'li- irii'ii-i I. ihr V, ilh ine, mh I itni -williiii:; to tfiiiir-
jiiMcr I i-HiiIlM i\ Ih-I r ollu'l-H ll«\<' I'llill'll, >l«t IllUf-
Irr w li:il niiilit- «>ri iirhiiM' Iihn Ihwii in iin4-. NTAT 10
i(i;«^i ii(i:.Mi:\TN a.\i> hI':xi> f^mi <;ata-

TmORGAN SMITH. York. Pa.
Kstlinatos fiinilslied for coiniileto nowur plants iiutl

roHiilt!j guuniutucil.

CHICAGO

ALL
Live men read the

WESTERN ELECTRICIAIJ

Each Week. Do You ?

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 Harquette
Bldg., Chicago. You will save TIME and

MONEY by doing so
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Office & Factory,

67-69-71

CANAL STREET,

Chicago, III.

^^ MM The Be!^t and

Gasoline Engines. theapestp«w.
*—'

. er for drivmg
Dynamos. Steady TAgbt Guaranteed. Send

for Catalosnxe* £tc.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

CHICAGO CAS and GASOLINE ENGINE

J. J. NORMAN CO., nfrs.,

Used for jiakiDg Electric liight or farnisbing

power 'or any porpose required. Specially

adaptod for electric light in private enterpriees.

Tlie latest great invention of this progressive age.

Brilt in from 2 to 50 horse power. Stationary or

'>ortable. Ib the simplest power on the market. A
dwarf In size; a Samson in atrength. Costs but

little to run it. Has no equal for even speed and

durability. Send for catalogue.

60 and 62 S. Clinton Street, CHICAGO.

:=lfyouwdntany ' i/VeMp fumistied Rope for i

someof f/ie/drge5lDrm I
Infhe couniry. I

^ H-PHAmN
Formnms5iaif% "UoMPANY,

OfPower ^ imMMSfXHiCABQ.

Preserve Your Copies

-—^™ Western Electrician.
BINDERS $1.00 EACH.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Buildins, .... CHICAGO.

REG.TRADE MARKS JhE PHOSPHOR BRONZE SMELTING CO.l]MITED,

2200 WASHINGTON AVE.,PH1LADELPKIA.

,
ELEPHANT BRAND PHOSPHOR-BRONZE"
1NG0TS,CASTINGS,WIRE,R0DS,SHEETS,ETC.

'9/u,nf>&^3Lon^- — DELTA METAL—
X\ ^ CASTINGS, STAMPINGS and FORGINGS

/dELT^v original and SoleMakers in the U.S.

ROOTIMPROVEDWATERTUBE BOILER.

SBLLINQ AGENTS!

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG-. CO.,

28 Cliff Street. NEW YORK.

J. C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

Market Conditions
Or other conditions may make it more economical to burn soft coal at one
season of the year and hard coal at another season. There is no heater
better adaptable to such conditions than the

Surface-Burning "Florida" Steam Boiler.

To convert the --Florida" into a Hard Coal Burner or to change it back to
a Soft Coal heater is the work of but a few minutes.

WRITE FOR ILLUSTRATED CATALOCUE.

^772er/cc?/i S^o/ZerCompanj/. ",i?^°Yor\^94'ce1.'tenter St.

"WE HEAT THE «'ORL,D.'

The CIonbroGk Steam Boiler Co.,

BROOKLYN, N. Y.
Manufacturars •! Ihi

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BUILT TIN CriVn^S OF SO TO 1,000 H, I»,

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Glasses of Iron Work.

fSpeeUcatlona; drairiBeB and Frlce* fomlBlied
on application.

Send for Catalogue of Climax and Compound Bolleriii

Special attention given to the building of Electric Motor and Trail Cars.

BnUders ol Brin No. 21 Truck with solid forged frame, and "Eureka" Maximum Traction Pivotal Truck.

DOMESTIC
Electrical Work.
Concise and Practical Explanations for Plumb-
ers, Tinners and Hardware Dealers on How

to Wire Buildings for Bells, Alarms,
Annunciators and for Qas

Lighting from Batteries.

Illustrated with Twenty-two IDiagrams.

By William A. Wittbecker.

Price in Paper, 25 Cents.
Price in Cloth. 30 Cents.

THE growing demand for simple electrical ap-
paratus in dwelling houses, offices and worK

shops and the need of plain instnietious whereby
any person without a previous knowledge of elec-
tricity may he enabled to xmdertake their suc-
cessful installation, has prompted the pubhcation
of this little book. It is not intended for the
amateur who seeks for nothing but experimental
work, neither is it expected to enhghten the ex-
pert electrician; but to the person who is seeking
for information that will assist him in increasing
his daily earnings this httle volimne is addressed.
The information given is above all else practi-

cal, and with a close observance of the directions
laid down anyone without the slightest knowl
edge of electricity should be able to do the work
described.

Electrician Publishing Co.,

Suite 5 10 Marquette BIdg.,

o *o*o*o*o*o*o*o*o*o*o»o*o*o
* •

z Aluminum •

I Nickel Alloy. \
* *
O Manufactured by The National Obe O
* & Eeduction Co.. under Letters Patent *
£ dated Set-t. 18, 1891, No. 459,494. O
* «

^ This alloy is especially and now uolver- '^

Q saliy used for armor plates, gun metal, pro- *

^ jectiles, ncid pane, propeller wheels, car 2
O wheels, steel castings of any description and q
* general foundry castines in eith'-r (.ray 4,

O iron, malleable iron, brat^s, broozhj and cop- q
* per castings. It is used very ex ens.vely iu *
O juiidling fun a es, open henrlhs, reverber- o
* atory fiiruaees and steel couverte'S. lis *O fluidity and cleansing propertiea to mctal.>s, o
* aside fr m iis .'treogtiieniog qua ities, are *
2 attested by iadisputable auiho.iiies. O

o *

^ Aluminum Nickel Alloy is reduced from °
* twenty cents to FOUR CENTS per pound *

^ in ton or 6oo=lb. barrel lots. Sold under 9
Q Strict guaranty. *

* *
o National Ore & Reduction Co., o

9 ST. LOUIS, MO. o
Braoch Agencies and Supply Offices:

RiOHABD Bated & Son, Ironraongers,
Hamilton, England, and Glasgow, Scotland.
Wm. Clendinneng S: Sons, Montreal,

Can.
D. C. Caeoll k. Co., Pittsburg, Pa.
The JoDNsoN aiFQ. Co., San Francisco,

cm.

O 0*0*0*0*0*0*0*0*0*0*0*0*0

DYNAMO BUILDING,
With detail drawings and instructions for winding,
(wiving correct sizes of wire, dimensions of iron, etc.
Also diagram for house wiring

BY l_. C. A.-r\M/OOD.
Profusely illustrated. Size of page, 10x8 inches. Price, 83.

"This work i3 gotten up especially for amateur builders and non-protessional

men. All measurements and instructions for winding are taken from machines
in actual service. Particular attention has been given to every detail of construc-

tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build dynamos, but to superintendents, engineers

and workmen who have the care of established systems."

—

From Preface.

Pronounced to be a practical aehd complete work.
t^ent postpaid on receipt of price.

ELECTRICIAN PUBLISHING
SUITE 510 MARQUETTE BUILDING, CHICAGO.

CO.,



WESTERN ELECTRICIAN. August 15, 1896

The Pamter=Morrison Push Button Flush Switch.
PATENTED DECEMBER 22, 1891.

This Switch is absolutely the only Flush Switch on the market combining simplicity of

construction with perfection of mechanism.
They are entirely fire and damp proof, sides and base being porcelain.

They can be wired without taking apart, saving time and labor.

The finishing plate can be made to harmonize with other decorations of the room, and need

not be put on till all other work is done.

They are positively non-arcing.

They can be placed in groups and are easily accessible in all their parts.

The buttons indicate by the touch whether on or off.

They are finished with brass, nickel or copper face plates, and all parts are interchangeable.

The Switch is 10 ampere. Double Pole.

Price $2.00. A small extra charge for any special finish desired.

nORRISON SOUTHERN ELECTRIC CO.,
MANUFACTURERS,

f4oen ^uildine;. liB^L.-rilVIC3F7e, IVII3.

MOONLIGHT

FOR 1896.

Every Lighting Man Needs It,

Send 10 cents for a copy. Liberal

discount if large quantities are

ordered.

ELECTRICIAN PUBLISHING CO.,

Suite 5 1 Marquette BIdg., Chicago.
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KNOWLEDGE IS POWER.
Everyone engaged in the electrical business should keep posted on the developments in

the art by reading the latest books on the subject. We are headquarters in the

West for electrical books and can fill orders for any work published^ promptly on

receipt of price. We call your special attention to the following standard books:

Allsop, F. C—Electrical Bell roostmction; Treatise on the
UoQStruction of El^-ctrio Bells, Indicators, and similar
apparatus. 177 illnstratioae $1,25

Angell, J.—Elements of Magnetism and Electricity, with
Practical Instmctioos for the Performance of Exp-ri-
mente, nnd the ooostractlon of cheap apparatus. One
iiaadredlh thousand. 160 illustrations Sl.Oa

Atkinson, Philip.—The Elements of Electric Lightine.
Seventh ediiion, fully revised, and aew matter added. lOi
illustrations. 260paKeB tl.50

Atkinson, Philip.—The Elements of Dynamic Electricity and
Magnetism. 406 pages and 117 illustrations. Secoad
edition $2.00

Ayrton. TiV. E.—Practical Electricity; a Laboratory and
Lecture Course lor First-year btndents of Electrical
Eogineering, based on the Practical DefioltioTie of the
Electrical Units. With numerous illastraCioae. Sixth
edition $2.50

Badt, Lieut. F. B.—New Dynamo Tenders' Hand Boob. This
is, 84 the name Indicate?, a New Book, much more com-
plete tbon the old one. with all the luformation, instruc-
tioQB and rules which are required by practical jnen,
as Dyaamo Tenders, Linemen, Stationary Eoeineere, 1 nd
owners and operators of all kinds of l^leutrlc Plaat", \t lf>

the only book of the kind published in the English
language. 226 pages, HO illustrations, flexible cloth
binding, size uf type page 6>^x3 Inches $1.00

Bsdt, Lieut. P. B.—Incandescent Wiring Hand-book. A
timely book containiog full illustrations for Incandescent
wiring and comploie information concerning methods of
moniog wires, location of safety devices, uplices, insula-
tion, testing for faults, wire ganger', general electrical

data, calculatinn sizes of wires, wiring flitures, elevat07>,

buildings, isolated and central station plants. 'Ihe only
book of the kind published. Type page 5^x3 inches,
flexible cloth bindiag. 66 pages, 35 cuts and 5 tables, 3 of
which are 12xl8IacD6S $1.00

Badt, Lieut. F. B.—Bell HangTs' Hand-ook. Just the book
for people engaged in sell-Dg, installing or handling elec-
tric batteries, electric bells, elevators, house or hotel
annuDciators, burglar or fire alnrms, electric gao lighting
apparatus, electric heat apparatus. 106 pages, 97 itiustra-

tions, flexible cloth binding. Type page 5Hx^ iochec.^l.OO

Badt, Lieut. F. B.—Electric Transmission Hand-book. First
edition, three thousand copies, 97 pages, 22 Jllustrations,

27 original tables $1.00

Gives more Practical information on the subject than
any work published to date The book contains all neces-
sary informatirm for Power Producers. Caiiitaliats, Agents,
Engineers and Motor Inspecrors. With this boob anybudy
may make estimates ou the co^ t of Transmission Plants.

Bedell, Fred'k and Albert C. Crehore.—Alternating Gnr-
jrente; An Analytical and Qrapbical Treatment for t^tu-

dents and Engineers. Second edition. 112 illustca-

tions $2.50

Blakesley, T. H.—Papers on Alternating r-urrents of Elec-
trii'ity for the use of Students and Engineers. Third
edition, enlarged. 12mo, cloth $1.50

Booney. O. E.—E'ectro-Plater's Hand Book. A Manual for
Amateurs and Toung Students on Electro-Metallurgy. 60
illustrations. 208 pages. 12mo, cloth $1.25

Bottone, S. R.—Electrical Instrument Making for Amateurs.
A P>-actlc>iI Hand-book, with 48 illustrations. Fourth edi-

tion. Enlarged by a chapter on the lelephone $0.50

Bottone, S. R.—The Dynamo. How Made and How Used. A
Book for Amtiteure. Eighth edition, with additional mat-
ter and 39 illustrations $1.00

Bottone, S. R.—Electro-Motors. How Made and How TlBed.

A Handbook for Amateurs and Practical Men. Reduced Ln
$050

Bottone, S. R.—How to Manage the Dynamo. A Hand-book
for Ship Engineers, Electric Light Engineers and Electro-

Platers $0.60

Buckley, W, J.—Electric Lighting Plants, their cost and
operation. 275 pages, many lUastrations and diagrams
Cloth $2.00

Paper 100

Cox, Frank P.—Continuous Current Dynamos and Motors.
An Elementary Treatise for Students and Engineers.
HlUBtrated $2.00

Crocker, F. B., and Wheeler, 5. S,—The Practical Manage-
ment of Dynamos and Motors. With a Special chapter by
H. A Foster. Illustrated. Second edition, revlstd and
enlarged $L00

Crosby, O. T., and Dr. Louis BeH.—Tbe Electric Railway in

Theory and Practice. A Complete Treatise on the Con.
Btmctlon and Operation of Elfctric Railways, Second edl-

tlon. revised ana enlarged. 183 lllnstrntlODS 12.5'

Desmond. Chas.—Electricity for Eo^neers Part I. Con-
stant Current A clear and comprehensive^eatise on the
principles, construction and operation of Dynamos, Mo-
tors, L«mp3 Indicator and Measuring Instrmnt-nts; also a
full explanation of the electrical terms used in the work
Part II. Alternate Current Apparatus. Oontainiug m
explanation of the principles govemlDg the generation of.

and a description of the instruments and machinery used
In connection with Alternate J:.l8Ctrlc Currents. 11 us-
trated. Revised edition $2 60

Dyer, A.—Induction Coils. How Made and How Used. Third
edition. Boards $0,50

Fleming, J. A.—Short Lectures to El«ctrical Artisans. A
course of Experimental Lectures delivered to a Practical
Aadience. Fourth edition. 74 illustrations $1.50

Fleming:, J, A.—The Alternate Current Transformer in
Theory and Practice. Vol. I. The Induction of Electric
Currents, 500 pages, fully illustrated and with copious
index. Second edition $3.00
Synopsis of contents; Chapte'-l. Introductory. 2. Elec-

(ro-Mat;netic Induction. 3. The Theory of Simple Periodic
Currents. 1. Mutual and Sell Induction. 6. Dynamical
Theory of Current Induction.
Vol. II. The Utilization of Induced Currents, 8vo. cloth.

London, 1892 $5.0j

Gore, G.—The Art of Electro-Metallurey, including all Known
Processes of Electro Deposition. Fourth edition $2.00

Gordon.—School Electricity. Sources, Currents, Measure-
ment, Telegraphy, Telephony, Lightning, Electrolysis.
Induction, etc. 262 pages, with 140 Illustrations $2.00

Grier, Thos. G.—Wiring for Motor Oircaits. A handy little

pamphlet containing tables for wiring ami for motor serv-
ice, arranged in convenient form for ready reference. $1.00

Haskins, C. H.—The Galvanometer and its Uses. AMannalfor
Electricians and Students. Fourth edition, revised ..$I.5U

Haskins.— Transformers. Their Theory, Construction and
Application Simplified. 38 illustrations ^ $1.25

Hawkins, C, C. and F. Wallis.—The Dynamo, its Theory,
Deoign and Manufacture. IHO illustrations .' $3.00

Herlng.—Practical Directions for Winding Magnets and
Dynamos. 12mo. cloth, reprint without additions $1.25

Hopkins. Geo. M. — Experimental Scieuf^e. Elementary,
Practical and Experimentnl PUysics, 650 Illustrations $4.0u

Hopkinson.—Origiael Papers on Dynamo Machinery and
Allied Subjects. Illustrated $1.00

Hopkinson, Dr. John.—Dynamic Electricity; Its Modern V^e
and Measurement, chiefly in its Application to Electric
Lighting and Telegraphy $0,50

Hospitalier, E.—DomeBtic Electricity for Amateurs, Trans-
lated from the French. With additions by C. J. Wharton.
With illustratione . $2 50

Houston, Prof. E. J.—A Dictionary of Electrical Wor'ls,
Terms and Phrases, Third edition, re-writttsn and greatly
enlarged. Large 8vo. 562 pages, and 570 illustrations

$5.00

Kapp, Gisbert.—Electric Transmission of Energy and its

Transformation, Sabdivison and Distribution. A practi-
calJiaodbook. Tnird edition $3.00

Kapp, Gisbert.—Alternate OnrrentMachinery Hlustrated,S0.50
[Vol. 9S Van Nodtiand's Science Series.^

Kapp, Gisbert.— Alternating Currents of Electricity. Their
Generation, Measurement, Distribution and Application,
Authoilzed American ed. With an introduction by William
Stanley. Jr. Illustrated $1.00

Kapp, Gisbert.—Dynamos, Alternators and Transformers.
133illUi.tratioiis....' $4.00

Kempe, H. R.—A Handbook of Electrical Testing. Fifth edi-

tion, 200 illustratione, 8vo. cloth. London, 1892 $7.25

In tins edition th'^re Is a considerable amount of new
matter; the old matter has been thoroughly revised.

Kempe, H. R.—The Electrical Engineer's Pocket Book.
Modern Rules. ±ormulBe, Tables and Data. 32mo, leather

$1.75

Lockwoodf.T. D.—Electricity, Magnetism and Electric Teleg-
raphy. A Practical Onlde and Htndb lok of General
Information for Electrical Students, Operators and In-

spectors. "376 pages, 152 Illustrations $2.50

Lockwood, T. D.—Electrical Measurement and the Galvanom-
eter; its Coustruction and Use. Second edition... $1.50

Lockweod, T. D. - Practical Information for Telephonists.
12mo, cloth. N, Y $1.00

Meadowcroft, W. H.—The A. B. 0. of Electricity. 36

llluslrationB $0.60

Martin, T, C—Inventions. Researches and Writings of N'kola
Tesla. With special reference to his work in polyphase
currents and hieh potential lighting. 500 pp. 3<)0 Illustra-

tions, second edition $4.00

Martin, r. C. and Wetzler, J.—The Electric Motor and Its

Applications. Third edition. With an Appendix on the
Development of the Electric Motor since 1888. By Dr L.
Bell. 30U lUuetrations „ $3.00

riaver, and Davis, M. M.—The Quadruplex. With Chapters
on the Dynamo-Electric Machine in Relation to the Quad-
ruples. The Practical Working of the Duplex Telegraph
Repeaters and the Wheatstone Automatic Telegraph- 63
illustrations $1.5C

McCfure, J. B,—Edison and his Inventions, with Full Ex-
planations of the Telephone. Phonograph, Tat-emeter.
Electric Light and ail his Principal Discoveries, etc. .$1.00

NIaudet, Alfred.—Elementary Treatise on Electric Batteries.
Translated Irom the French by L. M. Fishbnck. Illus-

trated .... $2.5q

Noll, Augustus.—How to Wire Bnildings. A manual of the
art uf interior wiring. Illustrated $1.50

Pope, Franklin Leonard.—Modem Practice of the Electric
Telegraph. A technical H-md-book for Electricians,
Managers and Operators. 183 illustrations. I4th edition,
rewritten and enlarged $1.50

Prindle, H. B —A Popular Treatise on the Electric Railway
of tu-day. Fully illustrated $0.25

Russell, Stuart A.—Electric Light Cables and Distribution
of Electricity, 107 illustrations $2.*'5

Salomons, Sir David.—Electric Light Installations. Vol. 1.

The Management i>f Accumulators. A Practical Band-
book. 7th edition, revised and enlarged. With illus-

trallons. 12 mo, cl. London, 1893 $1.60

Sloane, T. O'Conner.—Electricity Simplified. The Practice
and Theory ot Electricity, including a Popular i eview of
the Theory of Electricity, with Analogies and Examples
of its Practical Application In every-day life. Illus-

trated $1.00

Sloane, T. O'Connor.—The Standard Electrical Dictionary.
A Popular Dictionary of Words and Terms used in the
practice of Electrical Engineering, 350 illustrations. $3.00

Sloane, T. O'Connor.—Electric Toy Making for Amateurs,
including Batteries, Magnets, Motors, Miscellaneous Toys

$1.00

Sloane, T. O'Connor.-The Arithmetic of Electricity. A
Manual of Electrical Calculations by Arithmetical Methods,
including numerous rules, examples and tables in the field,

of practical electrical engineering and experimenting.
Third edition, revised $1.00

Tesla, Nikola.—Fxperiments with Altern.ate Currents of High
Poteutial and High ifrequency. A lecture delivered before
the Institution of Electrical Engineers, London. With a
portrait and biographical sketch of the Anthor. Hlos-
trated $100

Tesla, Nikola.—Lectures on the Electro-Magnet, ninstrsted,
$1.00

Thurston, Prof. R. H.—Stationary Steam Engines, especially
adapted to Electric Lightlni; Purposes. Treating of the
development of Steam Engines, the Principles of Con-
struction and Economy, with description of Moderate and
High Speed Engines. With many folding plates $1.50

Thomson, Prof. Elihu—What Is Electricity? inustrated.$0.25
Thompson, Sylvanus P.—Dynamo-Electric Machinery. A

Series of Lectures, with an introduction by Fraoklin L.
Pope. 16mo. Numerous illustrations, fancy boards (Van
Nostrand's Science Series, No. 66) $0.50

Thompson, Sylvanus P.—Polyphase Electric Cnrrents and
Alternate-Ourreat Motors. Mailed to any addreas in the
world on receipt of , $3.60

Thompson, Sylvanus P.—Recent Progress in Dynamo-Elec-
tric Machines, being a Supplement to Dynamo-Electric
Machinery. 16mo. (Van Nostrand's Science Series,
No. 75) $0.50

Thompson, Sylvanus P.—Dynamo - Electric Machinery.
Fourth edition, revised and rewritten. Mumerooa illus-

trations and 29 plates. 1,000 pages $6 00

Trevert.—How to Make Electric Batteries at Home. Ulna
trated $0.25

Urquhai t.—Electro-Plating. A Practical Hand-book on the
Deposition of Copper, Silver, Kickel, Gold, Aluminum,
Braes, Platinum, etc. Second edition; curefrilly revised,
with additions $2.00

Walker, F.—Practical Dynamo Building, fir Amateurs, How
to wind for any output. With numerous illustrations.
16mo. boards. (Van Noatrand'a Science Series, No. 98).$0.50

Webb, n. L.—A practical Guide to the Testing of Insulated
Wires and Cables. Illustrated $1.00

Webb, Herbert Laws.—Telephone Hand-book, Illustrated.
12mo, cloth. Chicago, 1895 $LO0
The only complete work on the Telephone. All possible

Information for any one interedCed in Telephones and how
to maku and operate them.

ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Buildings Chicago.
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tvr SHOWING

PLATESr

ME.

YVILLARD

5TORA0E

BATTERY
JOINTS
SOLDER
PASTE
PELLETS

to APD ELECTRIC
""- - BATTERY C°.-

CLEVELAND OHIO

t^t GEWUIiJE RAWHIDE

. aCE LEATHER.
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THEATRE DIMMERS,
IROK CLADRHEOSTATCO,,Westflel(l,N. J.

ELECTRICAL BOOKS,
.All »<:ir->cls.

ELECTRICIAN PUBLISHING COMPANY,

t$uite SIO Marquette, CHICAOO.

L'THARLESfe-..

• BESOT :

_ V • ' FINETOOU
^*

Wi' fOB METAL WORKERS J . „

VULCANIZED FIBRE GO.

EST^BLISIIEID 1873.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
FACTORY:

WILMINGTON, DEL.

In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

The Standard Electrical Insulating Material of the World. 14

OFFICE:
DEY ST., NEW YORIfc

Th^ F'^rris

REW(R£DW.TH RA/EN V/HlTt CORE WIRE

OFFICE

V^heei Co.
1131 The Rookery.

Chicago, April 30, ISOG.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

GENTLEnrEN:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to

use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test

w ill no doubt be a most severe one.
Yours vprv truly

TliE FERRIS WHEEL CO.
Bv L. V. Rice. MsT.

Used e.xclusively for all Incandescent Light-
ing at World's Columbian Exposition.

Used iu some of the largest buildings in the Unitied

States.

GRIMSHAW WHITE CORE

RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

Used by some of the largest Central Stations

and Fire and Police Departments in the U. S.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St.. New York. BEANCHES i CHICAGO: BOSTON: SAN FRANCISCO.
'( 320 Dearborn St. 104 Congress St. 102 Sacramento St.

Black Diamond File Works.
Est. 1 863. Inc. 1895.

t

Twelve

Medals

Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Our goods are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

•'•^^^^••/^••^•'^^/•/^^^^'^^'^^'•'•'^^"•'•^•^•'•'••^^

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Eailway Dust Guards, "Washers
and Packings. Patent Insulating Cleats.

MAXUFACTtTRED BY

THE KARTAVERT MANUFACTURING CO., Wilmington, Del.

WIRE
LINKS

WIRE
LINKS.FUSE

SHAWMUT
FUSE WIRE COMPANY,

93 Federal St., Morris Metcalf, Representative,
BOSTON, MASS. ICO Washington St., CHICAGO, ILL.

Electric Lighting and
Power Apparatus.

THE

Thrfif cliciilts run from an
flo lltjlit 4,iK«i volt Hrusli dyna-
ini); till) iiitiNliiiuin potential
b{)tw*!i5u any two iiulnts on the
cIrL-vilts, or dvnanio, not ex-
C(M!dliiL' 1,500 volts. This was
exhibited ut thn IJnisli ex-
hibit at tlio National Exhibi-
tion In New York.

AKoncl08 In alt large clt1''s.

The liUBSoll Rlectrli-- Omiiumy,
I-)enver, <Vj1ii.

Bagnall & IIIUIS, Yokohama, Japan,

ELECTRIC CO.,

omce and WorUB, Cor. Uehlen and MaNou m^.; €LBVEIiAIVJ>, OHIO.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

"^H^R.'misoNr Simplex Blertrical Company,
ni7 MoMdnock Block, CHICAGO. 75-81 Comhill, BOSTON, MASS.

L 3^v£00;^£i,

IIVSniiATEiD EIiESCTRIC VnBE,
x<i^srs:iBx.,x: cobdb ana c^lbi^ss.

•••M* SOS Hartli Third street. - • rKULAnitliVBCLA, VA.

INSULATED WIRES and CABLES
Aerial,

Underground and

Submarine,
For

TEIiEPHONE,
TEI.K6RAFK,
Uevr and PaWEB.
Lead encasing in all its

Branches.

KBBITS TAPES.

W. R. BRIXEY, Mfr.,
J.E.HAM, Can' I Agt.
203 -Broadway, New York
S. F. B. Morse,

Chicago, til.

CALIFORNIA
ELECTRICALWORKS,

San Francisco, Cal.
NEW ORLEANS
ELECTRIC CO.,

New Orleans, La.
KENNEDY

&

DUPEROW,
Washington, D. C.

WUiABDL.CANDEE, lR„.,.„.^r„„.„„ GEO. T. MANSON. W. H. HODGINS,
H. DUKANT CHEEVEB, f

^"""less Humagers, g^^.j ^^^^ Secretary.

THE OKONITE COMPANY, LIMITED,

253 Broadway, New York.
INSULATED

WIRESandCABLES,
For Aerial, Submarine and Underground Use.

i
Candee Aerial Wires.

Manson Pretecting Tape.

T^ADE MARK. Olionlte Waterproof Tape.

BRANCHES: Cbicago, Boston, Philadelphia, Pittsburgh, Minneapolis, Cincinnati, Kansas City,

Omaha, Louisville, St. Louis, San Francisco, London and 5o. America.

^ON'/;

OFFICE AND FACTORY, SANDUSKY 0.

( AGENTS: )

O. J. Mayer, Betz Bldg.. Philadelphia, Pa.
Bmlth & Wallace, Hsmllton St., Boeton, Mass.
Ed. P. Sharp, 44 Niagara St., Buffalo, N. Y.
Artbnr S. Partridge, Bank of Oommerce Bldg.,

St. Louie, Mo.
J, M. Atkinson St Co., 14ii9 Monadnock Bldg.,

Chicago, lU.
B<4ger & Atwater, 214Plne St., Ban Franolsoo,

Oallfomia.
Oeotral Electric Co., 173 Adama St., Chicago.
Harrj M. Shaw, 126 Liberty St.. New York.

^ESTHN In^tfoment
1 14-120 WiUiam St., NEWARK, N. J., U. S. A.

Weston Standard
Portable
Direct Reading

Voltmeters.
Mlllivoltmeters,
Voltammeters, -=*.

Ammeters.
Htilliammeters.
(vroniid l>ete«'>ors and
GIrcnit Testers,
Ohmmeters.
Portable (xalTonoxaeters.

Oar Portable lostrameot^ are recntniized as
The Standard the world over. The Semi-Port-
able Laboratory Standards are still better.

Our Station Voltmeters and Ammeters are
Dporpaesed Id point of extreme accaracy and
lowest consoiaptloa of ener^.

Kentlon the Westsbm Elsctbioiak wben
writine tor cstolognee, ^

The NORTHERN ELECTRICAL MFG. GO.,
n/ladisor>, >A^IS.,

Manulaciurers Of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILING OVERHEAD or BOLTED DIRECT to

SIDE WALL .8 readily as when occupying floor space in the ordinary manner. All bearings

self-oiling. See our new patented device for CONNECTING HOTORS DIRECT TO LINE SHAFT
SAVING BELTS, PULLEYS AND FLOOR SPACE

BEST
AND

CHEAPEST.

ALUMINUM.

DON'T
BREAK,
TARNISH

OR
RUST.

Hade in all deep and flat cone style 10 to 35 incbes in diameter.

CILLETT MFC. CO., Detroit, Mich.

STANDARD UNDERGROUND GABLE GO.,
THE ROOKEKY, WESTIXGHOUSE BmLDING, TIMES BUILDING,

CHICAGO. PITTSBUKG. NEW YOBK.
Cable Contracts Taken Including installation.

WIRES and CABLES, rd'e'^rSur

JAS. 6. BIDDLE
945 Drexei Building, Philadelphia.
STANDARD ELECTRICAL TEST INSTRUMENTS.

WCCTnU Instruments a Specialty. Wlll-
ITLO I un young Induction Coils with and

without variable Condensers.
Long-Distance Telephone 1312.

m% "CAHALL"
VERTICAL WATER TUBE BOILER.

BEST IN THE WORLD.
Manufactured by

ADltoaa & Taylor Machinery Co.

SEXD FOR CATALOGUE.
Cahall Sates Department,
Sole Agents for the U. S.

Baokol Commerce Bldg., Pittsburg,

The Rookery, Cbicago.
542 Drexei Bide.. Pfalladelphla.

lOISTremoat Bide.. Boston.

Grifnshaw Wires and CableSj

Incandescent Lamps,

Sockets. Switches, Etc.

J. W. MASON,
DEALER IN

General Electrical Snpplies,
KANSAS CITY, MO.

IMPORTED

CARBONS
FOR ARC LIGHTS.

Soft Cored and
Solid.

Weite fok Prices.

55 S. Canal St.,

ED. WERTHEIM, .Chicago.

WASHINGTON PATENT AGENCY,
908-914 G St., N. W., Washingtoo, D. C.

Largest in the world. Advice free. Electrical
Experts.

InternationaT Electric Co.,
76 Bockman St.|

NEW YORK,
RUHHKORFF
INDUCTION
COILS,

Telephona Colli,

: Experlmtntdl
Work. Small Mae/itnarv. Binding Posts.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plantib
Katimatfls aztd Drawings 8nlHUitt.d3

WESTON ENGINE CO.,
PAINTED POST, M. V,

REPBKSENTAXIYKS.
.TULIANSCHOLL&CO., - 156 Liberty St., N. T. City,
THE KEyjJOLD.S-LABOB ,^- CO., 41 No. 7tll Si., Phlla.
SCK4NT0N SUPPLY & M.iCH'Y CO.. - Scranton, Pa.
THOS.K,CAEEY&BEOS.OO.,26LIgbtSt.,BBltimore,Md.
MITCHELL, LEWIS & STATES CO., Seattle. Waah.

RauManufacturingCo.,
Russell Bldg., Randolph and Canal Sts., Chicago, III.,

MANUFACTURERS OF

^ Clusters, Flanges,

Special Electrical Goo^
nnn:i*n—n:j"i»TrrriTrsrr ivs;



WESTERN ELECTRICIAN. August 22, 1896

THE CARD ELECTRIC COMPANY,
IVIans-Field, OKiio.

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling^
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates.

Generators for Power
Transmission and Iso-

lated Lighting.

Generators are all Mul-

tipolar and Slow Speed.

Agents Wanted in IJnoccnpied Territory.

READ THE ELECTRICAL PAPER

Gordon Primary Battery
EXCELS IN

Long Life, Efficiency,

Economy, Adaptability,

It is absolutely Non-Freezing.
Labor Saving,

Free from Local Action,

Freedom from Gases and Odors.

Superior Generation of Energy.

These Batteries are in use by the mosi
prominent Telephone, Fire Alarm and Rail-

road Companies of America.
Send for descriptive circular and price list

We guarantee all our Cells.

MANUFACTURED BY

The Rorflofl-Bnriliaifl Battery Co.,

82 West Broadway. New York.

N. B. BUBB, Manager. J. M. CHESNUT, Supt.

WILLIAMSPORT WOODEN PIPE CO.,
MANUFACTURERS OF

WOODEN CONOOIT,
UNDER CHESNUT PATENT.

Write for Information and Save Money.

WILLIAMSPORT, PA.

AN EXTENSIVE AND IhtPROVED CREOSOTING WORKS AHACHED TO THE PLANT.

For underground electrical purposes the conduit produced under

this process is the most practical, the most durable and the most

economical of any conduit on the market.

This conduit is now being used in the leading cities, and the best

of references furnished on application.

THE K. A. K. CONDUIT SYSTEM.
SIMPLE IN CONSTRUCTION AND PRACTICAL IN OPERATION.

DERFECT INSULATION. The exposed doubly insulated contact rail is in sections and
is connected independently by a fuse or cut-out to the doubly insulated and independent

feeder wire. The trolley can be raised fronn and lowered into the slot at will. Especially
adapted for use in conjunction with the overhead trolley.

KROTZ. ALLEN &, KELLY,
SEND FOR CATALOGUE. SPRIiVCFIELD, OHIO, U. S. A.
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In Two

Years The

The —
** Pioneer"

Enclosed Arc Lamp.

Saving
in carbon and trinirnino- alone

pays for the lamp, and you are free

from the annoyance of daily cleaning,

as it runs two to three weeks without

change of carbons. It is shadowless,

noiseless and steady. A perfect spark arrester—simple and safe.

THE ELECTRIC ARC LIGHT CO.

LOUIS B. MARKS, M. M. E.,

Chief Electrician.

687 & 689 BROADWAY,
...New York...

Jewell Belting Co.,

TAXlfERS OF

OAK BELTING LEATHER,
Slannfacturers of . . .

High Grade Oak Belting,

HARTFORD, CONN.

w—
Morris, Tasker & Co.,

INCORPORATED.

Offices 222-224 South Third Street,
PHILADELPHIA, PA.

PASCAIi IRON WORKS, PhUadelpllia.
DEIiAWABE IRON H'ORMS, Kew Castle. Del.

Manufacturers of

Boiler Tubes, Wrought Iron

Pipes and Fittings.

Electric Light and Railway Pipe Poles
a Specialty,

European Representative, Robert W. Blacltwell. No. 39 Victoria St., Westminster. London. S. W

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Abendroth & Root Mf. Co. xix

Adams & Westlake Co xi

Adams- Bagnall EL Co x
Akron Elec. Mfg. Co si

American Battery Co
American Boiler Co xix

American Carbon Co vl

American Elec. Works xl

American Engine Co xvili

Armorlte Interior Con. Co.xxil

Arnold, B. J xvil

Arnold, Schwlnn & Co. . . xvil

Bain, Foree svll

Baker&Co vlii

BallA: Wood Co.. The
Ball Engine Co
Barnes, Wallace x
Bamett Co., G. & H xxil

Becker, August
Besly & Co.. Chas. H xxil

Efddle, James G i

Bowers Bros
Brady, T. H xi

BriUCo.,'j. G xix
Brixey, W. R I

Brockton Elec. Mfg. Co... vI

Brown. D., Cedar Co xii

Brush Electric Co xsli

Bryan <fe Humphrey xvil

Buckeye Electric Co
Butler Hard Rubber Co.... sili

Card Electric Co
Central Mfg. Co
Channon Co. , H
Chicago Belting Co
C, B. &Q. R. R
Chicago Edison Co
Chic. GenL Fixture Co...

Chicago Ins. Wire Co
Chicago Teleph. Sup. Co.

CloHbrock S. B. Co
Clymer <fe Hellman
C, M. & St. P. R. R
Colbum Electric Mfg. Co..

Collins & Co., H. E
Commercial Elec. Sup.Co.

Cor. School of Technol'y..

Cutter El. & Mfg. Co

.xis

viil

xvil

1

is

Yiii

Dayton GlobeIronWks.Co XTili

Det.& Clev. Steam Nav.Co . . xvil

Dickinson Elec. Supply Co. iv

DlehlMfg. Co vii

Directory, Principal Elec.
and Mech. Engineers... xvii

Dixon Crucible Co. , Jos ... x

Eastern Elec. Cable Co ... .

Eddy Elec. Mfg. Co v
Edison Dec. A M. Lp. Dept.

EHectric Arc Light Co HI

Electric Appliance Co x
Electric Storage Batt. Co. . v

Electrician Pub. Co
viii, ix. xiv, xvi, xxi

Empire China Works x

Eyanson A Armpriester. . Iv

Farr Tel. & Con. Sp. Co ... . sv
Ferracute Mach. Co
FiberiteCo.. The vlii

Fleming-Spence Elec'lCo. xvii

Forest City EL Works....
For Sale Advertlsemts xil

Ft. Wayne El. Corp x
Fuel Economizer Co i

Garlock Packing Co
Garton-DanielsElec. Co.. xiii

General Electric Co siv

GiUett Mfg. Co i

Gordon-Bumham Bt. Co . .. il

Guild & Lord

Hart.CS xli

Hart & Hegeman Mfg. Co. vlii

Hobart Elec. Mfg. Co si

Holmes Fibre-Graphite Co..

Holmes, Pyott & Co sii

Huebel & Manger xv
Hunter Fan & Motor Co ... . iv

Imperial Porcelain Works.
Independent Elec. Co vlii

lutemafl Cor. Schools... x

International Elec. Co..

Iron-Clad Rheostat Co..

Jewell Belting Co.......

Johns Mfg. Co., H. W...

i

, xsfi

,. Ill

. iv

Kartavert Mfg. Co
Keystone Tele. Co xv
Klipstein & Co.. A
Krotz, AUen & Kelly ...... ii

Ladd A. W xii

LasellifeCo., Edward x
Leclanche Bt. Co xiii

Leffel & Co.. James sviii

Leonard, Ward, Elec. Co..

LeRoy, J. A viil

Lombard Water Wh. G. Co. xi

Manhattan Gen'l Cons. Co.

Mason. J. W i

Mayo. V.J xvii

McEwen, J. H. Mfg. Co...

McRae, A. L xvil

Menominee EL & M. Co . . . si

Metropolitan Elec. Co sx
Missouri Tel. Mfg. Co xv
Moore, Alfred F i

Morris. Tasker & Co Hi

Morrison Southern EL Co.

Munsell & Co., Eugene s

National India Rubber Co.

National Ore & Red. Co. . six

New York Ins. Wire Co. . . xxli

Norman. J. J. Co six

Northern Elec. Mfg. Co I

NorthwestEngineer 'g Co. . . xv

OkonlteCo., The 1

Orient Electric Co.. The. . iv

Otto Gas Engine WTts.... sviii

Partridge Carbon Co 1

Pearson, F. J. Mfg. Co
Peerless Rubber Mfg.Co. . . x

Perkins El. Switch Mfg. Co.

Perrlzo. Paul, Jr., Cedar &
Lumber Co xii

Peru Elec. Mfg. Co vl

Philadelphia Eng. Works.
Phillips Ins'd. Wire Co. . xl

Phoenix Glass Co xl

Phosphor- Bronzes.Co.Ld xix

Piqua Iron Works x

Racine Hardware Co xviil

Rau Mfg. Co 1

Relslnger, Hugo ix

Remlngton-SholesT.Co.. xv
Richards & Meacham xv
Rose Polytechniclnstitute xxil

Samson Cordage Wks x
Sawyer-Man Electric Co . .

.

Shawmut Fuse Wire Co... ssll

Shultz Belting Co xxli

Siemens & Halske E. Co..

Simplex Electrical Co..The, i

Sioux City Brass Works...

Smith. S. Morgan xvlll

Standard Inc. Lamp Co. xvl

Standard Paint Co x
Standard TeL & Elec. Co.. xv
Standard Underg.Cable Co, 1

Stanley Electric Mfg. Co.. xx
Stilwell-Blerce & Smith-

VaUeCo sii, slii

Storey Motor & Tool Co. . x

United EL Imp. Co ix

Van Duzen Gas Eng. Co . . xix
Van Nuls, C. S

Viaduct Mfg. Co xv
Vulcanized Fibre Co xxil

Want Advertisements ... xii

Washington Pat. Agency . i

Webster. Warren <& Co xviii

Wertheim. Ed i

Western Electric Co vii

WestinghouseEl.&Mf.Co.. v
Weston Electrical Ins. Co. i

Weston Engine Co 1

Whitcomb, Geo. D. Co .... sii

Whitney Elec. Inst. Co x
WUlard EL A; Battery Co. ssll

WllliamsportWdn.Pipe Co it

^^r ^lassifi^d Ind^sc ^f iBkd^^^r-tis^m^n-fcs Sca^ ^ag:^ \^l.
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HARDTMDTH GORED CARBONS for Direct and Alternating Current

AFRO l-AIVI HABIRSHAW AND Q. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated
CARBONS FOR SERIES ARC LICHTINC.

Chii^ago Edison Co.,
DEALERS IN ELECTRIC LICHTINC SUPPLIES,

139 Adams Street, CHICAGO.

GENERAL WESTERN AGENTS.

HABIRSHAW AND Q. E. CO.'S

WIRES AND CABLES,

_Is alwa3's the cheapest.

OVn MOTTO IS :

"HOW GOOD—JTOT HOW CHEAP."

New Orient Lamps
ARE SUPERIOR IN QUALITY.

WE make them—YOU need them.
YOIT have the money—WE need it.

LET'S TRADE.

THE ORIENT ELECTRIC CO., Youngstown, Ohio.

Chicago Office: 1628 Monadnock. Thad. S. Lane, Mgr.

PATENTED
6, '9B.

"Eyanson" Quick Break Switch. "^

EYANSON & ARMPRIESTER,
Formerly J. Grant High & Co.,

123 N. am STREET,

PHILADELPHIA, - p* ^-^^ ^,K^«y
SwItClieS

and

Switch-

boards

of all

Descrip-

tions.

\
BRANCH OFFICES:

Write for our ne^v < OMICiX^^: Metropolitan Electric Co., lS65th Avenue.

catalogue "D." NEW YORK : 136 Liberty St., Cliapin & Douglas.
LOUISVILLE, KY.: 313 W. Main St.. James Clark. Jr. & Co.
NEW OKLEANS, LA. : 608 Custom House Street, Wldmer & Spranley.

ELECTRIC
LAMP
SICNS

NEW ERA IN ELECTRIC ADVERTISING.
Each lamp is a single letter, which greatly simplifies the construction

of a sign, and permits an unlimited advertising display. This sign
is low-priced, economical of operation, easily read, very conspicuous,
and may be changed in a moment from one form of words to another.
We manufacture High Grade Incandescent Lamps. Lamps of any

voltage furnished.

JX.SW y^ui- Nl :sTswji >f9|_V' HOUiSI •for

DICKINSON ELECTRIC SUPPLY CO.,
High Crade Incandescent Lamps,

American Tract Society Building, NO. 150 NASSAU STREET, NEW YORK.

'If.rirttCarHtfc
(PATENTED.)

Simplicity—Effectiveness— Durability—Economy.
Xo coils to short-circuit or break, no oxidation, perfect air
circulation, easily controlled and resulated by patented knife
switch. Adjustable to three different degrees of heat. Prices,
etc., on application. ....,>.

H. W. JOHNS MANUFACTURING CO.,

Philadelphia.

340-343 Randolph Htrert,
. . . CHICAGO, Ilil..

Xew Vork.

m ALTERNATING CEILING FAN WORKS.
Uses less current

n \A/^orlci

-iiitO"

We Guarantee It. No Commutator. No Brushes,
than any Fan on the Market.

Our Dir^^-t Ocirr^n-t
OUR GUARANTEE IS GOOD. Only Fan having Blade Adjuster. Air can

be thrown UP or DOWN. All Bearings SELF-OILING.
Ask for New Catalogue and Discounts, and you will send us an order

FANS FINISHED IN BRONZE, NICKEL AND POLISHED BRASS. We manufacture a full line of BELT

FANS AND WATER MOTORS, Agents wanted in Leading Cities.

Hunter Fan & Motor Co.,
(.SucceSHorH to Tucrk AVjiUt Meter Co.,)

FVJUTOIM, IM. Y.
^—.—

-

E. B. LATHAH & CO., Agents, 13* Liberty Street, NEW YORK.„.
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We build all necessary apparatus for the transmission of Electrical
JPower through factory or other buildings.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORK, H. B. Coho & Co., Mail and Express Building.
PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angler & Co., 64 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bldg., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

TRADE MAflK

;

'Ctfjlorftrr accumulator*'
REGISTERED SEPTEMBER It, 1394.

The latest company to adopt the storage battery is the

PHILADELPHIA EDISON COMPANY
In whose station

CHLORIDE ACCUMDLATORS
Of 2,000,000 Watt hours capacity are being installed.

The Electric Storage Battery Co.,
DREXEL BUILDING,

PHILADELPHIA, PA.
R«"anrll Offirpo* ^^ Broadway. New York; 1B43 Marquette BIdg., Chicago. 111.: 21B North Calvert street.

DlaQCn unices. Baltimore. Md.; 15 First Street, San Francisco, Cal.: 92 State Street. Boston, Mass.

Westinghouse Electric and Manufacturing Companyi

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution In Cities, Factories, Mills and Mines.

The Tesia Polyphase Alternating System of Electrical Transmission by which
Power, Incandescent and Arc liighting may be operated from the same circuits.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

PlTTSBURq, WeitlnghouM Bulldine.
. _ CHARLgTTEj_N^C., 36-38 Cpllejic_St. BOSTON, Exchiii|r.e Building.NEW YORK, 110 Broidwiy. . , . ., .

CHICAQO, New York Lite Bulldlnr. TACOMA, WASR., loa South loth St. BUFFALO, Brie £bunty Binit Bulldln;,
ST. LOUIS, Americaa Central Bldg. SYRACUSE, N. Y., Butsble Building. SAN FRANCISCO, hllU Bunding,

For GanadB address Abeam & Hoper, Ottawa. Can.

PHILADELPHIA, CHrard Bulldlnr.
WASHINGTON, D. C, 1333 P «. N. W.
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We are making the very best Carbons now on the market, and

selling them at prices that you cannot afford to remain unaware

oL Operating as we do the largest factory outside of the

^^ Trust/* with a daily capacity of 150,000 carbons, the prompt

execution of large orders is assured*

tme: ain/iefrican oarboim oo
IMoblesville, Ind., KJ. S. A..

Brockton Leather Nail Heads,

35c PER THOUSAND.

BROCKTON ELECTRIC MFG. CO.,

BROCKTON, MASS.

[He^cDlesBAtTeries
[^ Clede batteries

I
PORCEIAIN INSUIATION 01 all Kinds f fi

Wt Sollcll Ihe maKin? ot \ i

Specal Desions^of Porcelain. )

Peru ELEfTiiicMro.Co.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Aceamnlators.
American Battery Co.
Electric Storage Battery Co.
Willard Elec & Battery Co.

A]inniii*iators.
Chicago Gf'D'l Fixture Co.
Cnrnmercial Elec. Sup. Co.
Electric Appliance Co.
Mason, J. W.
Menominee El. &. Mech. Co.

Arc Ijampn.
Adams- Kagnall Elec. Co.
Chicago Gen'l Fixture Co.
Electric Arc Light Co.
Flemlng-Spence Elec. Co.
Ft. Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.

Perkins Elec. SwitchMfg. Co.

Van Nuis. C. S.

Westinghouse El. & Mfg. Co.

Arc Liisht Cord.
Samson Cordage Wlis.

Assaycrs.
Nat 1. Ore & Reduction Co.

BatterieH and Jars.
Butler Hard Rubber Co.
Chicago Edison Co.
Chicago Gen 1 Fixture Co.
Commercial Elec. Sup. Co.

Electric Appliance Co.
Electric Storage Battery Co.
Gordon-Burnham Bat. Co.
Leclanche Battery Co.. The.
Mason. J. W
Menominee El. & Mech. Co.

Northwest Engineering Co.

Pearson. F. J. Mfg. Co.
"Western Klectrio Co.
Willard Elec. & Battery Co.

BellH.
Electric Appliance Co.
Huebel &. Manger.
Menominee El. & Mech. Co.
Western Electric Co.

Belt ins.
Channon Co.. H.
Chicago Belting Co.
Jewell Belting Co.
Shultz Belting Co.

BIcvolcH.
Adams A Westlake Co.
Arnold. Schwlnn & Co.

BoilerH.
Abendroth & Root Mfg. Co.
Americ n Boiler Cu.
Clonbrock Steam Boiler Co.
Collin- Bit o.. H. E.
Racine Hardware Co.
Weston Engine Co.

BookH. KIpclrioHl.
Electrician Publlbhing Co,

Bronze.
BeKly &Co..Chas. H.
Phowphor BronzeSm.Co-.Ltd.

BruMheM.
Holmes Fibre-Graphite Co.
MaHon. .1. W.
Partridge Carbon Co.

Burelar AlurniM.
Electric Appliance Co.
Huebel & Manger.
Menominee El. & Mech. Co.
WeHtern Electric Co.

CalilpM (See Insijlat*;d Wires.)
Calil**M. l-',l4*€*irl€' (See InHii-

lated WlrfHi. Copper,
Hlieel and Bur.
Amtrrlcan Elec. WorkB.
Brix«:y W. R.

EMKt^rn Klcctrlc Cable Co.
Moore. Alfred F.

New York Ihh. Wire Co.
Si-nplei Electrical Co.
Standard Undi-rground C. Co.
WeHtern Electric Co.

CarlionH.PolntMA PlateH.
Am<;rlcaQ Carbon Co.
CblcaKo Kdlion Co,
Chicago (icne-ul Fixture Co.
EUiotric App liinc'i (Jo.

Gcnirrul EI<;cirlc Co.
MiiMon .1. W
Partridge Carbon Co,
KelsiDKor, Hugo.

Standard Paint Co.
Wertheim. Ed.
Western Electric Co.

Compound.
Standard Paint Co.

Conduits.
Arm-trite Interior Cond Co.
Electric Appliance Co.
Will amsp t Wood'n Pipe Co

ConMtruetlon A Repaint.
Ft. Wayne Elec. Corporation.
Hobart Electric Mfg. Co.
Piqua Iron Works.
Richards & Meacham.

Contractors and Electric
Lisrht PlantN.
Akron Elec Mfg. Co.
Arnold. B. J.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Clymer A Heilman.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Northt-rn Electl. Mfg. Co.
Siemens & Halske Elec. Co.
United Elec ImprovementCo.
Westinghouse Eleo & MfgCo.
Western Electric Co.

Copper.
Besly&Co..ChasH.
Bowers Bros.

Copper Wires.
American Electrical Works.
Besly&Co..Chas H.
Brixey, W. R.
Chicago Edison Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Fiberite Co.. The.
General Electric Co.
Independent Electric Co.
Mason. J. W.
Menominee El. & Mech. Co.
Nutional India Rubber Co.
OkonlteCo..The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordage.
Samson Cordage Wks.

CrookcM' Tahes.
Edison Dec & M. L. Dept.
LeRoy, J. A
Perkins Elec. Switch Mfg.Co.

CroMht-ArniH, Pius and
Bra4*k<*ts.
Brady. T. H.
Central Mfg. Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Farr Tel feConst. Supply Co.
Fiberite Co., The.
MaMon. J. W.

Cut-<^ntH and Hivltches.
Chicat,'o EdlHon Co.
Chicago O-'n'l Fixture Co.
Clymer A Hellnian.
Commercial Elec. Sup. Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
EyaoHon & ArmprleHter.
Farr Tel. &Const. Supply Co.
Fiberite Co . The.
FurcHtClty Blec. Wks.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Hart & Hcg'-man Mfg. Co.
Irnperla Porcelain Works.
MaMon, J. W.
M'jnomince El. Si Mech. Co.
MorrlNoo Snuihirrn El Co.
Perkina FJec.switch Mfg Co.
Shawrnut Fuho Wire Co
WeHtlnghouHe £1. Hi Mfg. Co.

l^ynamoN.
Akron Rice. Mfg. Co.
American I'nglnoCo.
HriiMh lOleiarlc Co.
Card EI'MtrIc Co.
Clyrn'T iV Mellman.
Colburn lil. Mfg. *-o.

Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hobart Electric Mfg. Co.
Holmes. Pyott & Co.
Mayo. V. J
McEwen, .1. H. Mfg. Co.
Northern Electl. Mfg. Co.
Piqua Iron Works.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.
Whitcomb. Geo. D Co.

Economizers. Fnel.
Fuel Economizer Co.

Electric Heaters.
Johns. H. W., Mfg. Co.

Electric Railn'ays.
Bruph Electric Co.
Card Electric Co.
General Electric Co.
Kroiz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and mechani-
cal Engineers.
Arnold, B J.

Bain. Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae. A. L.

Electrical Instruments.
Blddle, James G.
Chicago Edison Co.
Clymer it Heilman
Commercial Elec. Sup. Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst Co.

Electrical Specialties.
Brockton Elec. Mfg. Co.
C'-ntral Electric Co.
Clymer & Ht-ilman.
Commercial Elec. Sup. Co.
Gil ett Mfg Co.
Imperial Porcelain Works.
Menominee El. & Mech. Co.
Pearson, F. J. Mfg. Co.
Rau Mfg. Co.

Electro- Plating Madi^y.
Besly &Co., Chas. H.
Colburn El. Mfg Co.
General Electric Co.

Engines. 4«as.
Norman Co.. J. J.

Otto Gas Engme Wks.
Van Duzen Gaso. Eng. Co.

Engines, Htcam.
Am'-rlcan Englrie Co.
Ball .V Wnnd Co., The.
Ball Engine Co.
McivWKii, J 11. Mfg. Co.
Phllaaeiphla Eng. Works.
Racine Hardware Co.
Weston Engine Co.

Fan OiitfltH.
Diehl Mfg. Co.
Hunter Fan .v Motor Co.
Metropolitan Electric Co.
Westinghouse El, A Mfg. Co.

Feed Water Heaters.
Goubert Mfg. Co.

nitre.
Holmes Flbre-Qraphlte Co.
Kartavort Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.. G. & H.

Fire Alarms.
WoBtern Electric Co.

Fuse Wire.
Hrlxoy W. R
lOicctrIc Appliance Co.
r''ii..Tii.- (<,

. The
<Ji-(,'Titl l.l.T-lrlc Co.
)iiii.|i.ri(l.rit, Kh-ctric Co.
Sliawmut Fuho Wire Co.

€raskets.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Gears.
Besly & Co.. Chas. H.

General Elec. Hnpplies.
Besly A Co.. Chas. H.
Chicago Edison Co.
Chicago Gen'l Fixture Co-
Clymer & Heilman.
Commercial Elec. Sup. Co.
Cutter El. *t Mfg. Co.
Dickinson Elec. Supply Co.
Electric Appliance Co.
Farr Tel. A uorist. Supply Co.
Forest City Elec. Wks.
General Electric Co-
Huebel & Manger.
International Elec. Co.
Johns, H. \V., Mfg. Co.
Mason. J. W.
Menominee El. & Mech. Co.
Metropolitan Electric Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Pearson, F. J. Mfg. Co.
Peru Elec. Mfg. Co.
Shawrnut Fuse Wire Co.
Sioux City Brass Works.
Standard Tel. & Elec. Co,
Westinghouse El. & Mfg. Co.

Globes and Electrical
Glass^vare.
Chicago Gen'l Fixture Co.
Phoenix Glass Co.

Gov'nors. AVater ^Vheel.
LombardWater Wheel Gv.Co.

Graphite Specialties.
Besly & Co., Cnas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rabher Goods.
Butler Hard Rubber Co.
Fiberite Co., The.

Induction Coils.
International Elec. Co.

Insulators and Insulat-
ing Materials.
Brixey. W. R
Chicago Edison Co.
Chicago Ins Wire Co.
('ommerctal Elec. Sup. Co.
Electric Appliance Co.
Empire China Works.
Ryanson <k Armprlester.
Farr Tel. A Const. Supply Co.
Fiberite Co.. The.
Hart A Hegeman Mfg. Co.
Johns MfE, Co., H. W.
Kartavert Mfg. Co.
Mason. J. W
Menominee El. & Mech. Co.
National India Rubber Co.
New York insulated Wire Co.
Okoiiite Co.. The.
Phillips Insulated Wire Co.
Standard Paint t;o.

Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires an<l
CablCM—itlaenct Wires.
American Electrical Works.
Brixey. W. R.
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
EaHtern Electric Cable Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
Indepnodent Electric Co.
Lasell & Co., Edward.
Mason. J, W.
Metropo Itan Electric Co.
Mooro. Alfrod F.
National India Rubber Co.
Nmw York IriHuIatod Wire Co.
Oknnlte fa. The.
IMiilllpH IriHulated Wire Co.
Simplex IOI"Ctrli'al Co.
Standard Underground C. Co.

Lamps. Incandescent.
Adams- Bagnall Elec. Co.
Buckeye Electric Co.
Chicago Edison Co,
Dickinson Elec. Supply Co.
Edison Dee. A M Lamp Dept.
Electric Appliance Co.
Ft- Wayne Elec. Corporation.
General Electric Co..
Orient Electric Co.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec, Co.
Standard Incan. Lamp Co.
United Elec. Imp. Co,
Westinghouse El. A Mfg. Co.

liishtnine Arresters.
Electric Appliance Co.
Garton-Danlels Electric Co.
General Electric Co.
Van Nuis. C S.

Westinghouse El. & Mfg. Co.

itlaf^et Wire.
(See Insulated Wires.)

Slechanical Machinery,
Besly A Co.. Chas. H.
Ferracute Machine Co.

Mica.
Bowers Bros.
Johns Mfg. Co.,H. W.
Munsell A Co., Eugene.

Mining Apparatus, Elec.
General Electric Co.
Independent Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Akron Elec. Mfg. Co.
American Engine Co.
Brush Electric Cc.
Card Electric Co.
Colburn El. Mfg. Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hooart Electric Mfg. Co.
Holmes. Pyott & Co.
Mayo, V. J.

Menominee El. A Mech. Co.
Northern Electl Mfg. Co.
Piqua Iron Works
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Westlnehouse El. A Mfg. Co.
Whitcomb. Geo. D. Co.

:!Vanie Plates.
Becker, August.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns. H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
.Johns. H. W.. Mfg. Co.
Standard Paint Co.

Patent Agencies.
Washington Patent Agency.

PhoNplior Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker A Co.

Poles.
Brown. DeWttt Cedar Co.
Central Mfg. Co.
Hart. C. S
Morris, Tasker & Co.
Perrlzo, Paul, Jr. Co.

Por«'elaln.
Commercial Elec. Sup. Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.

PuhllNbcrs. Electrical.
Electrician Publishing Co.

Push Buttons.
F.loctrlc Appliance Co.
Northwest Engineering Co.

Itellcetors.
Ulihat Mfg, Co.
Phoenix Glass Co.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard. Ward, Elec. Co.
Westinghouse El. A Mfg. Co.

Sal Ammoniac.
Klipsteln A Co., A.

Speaking Tubes.
Electric Appliance Co.

Speed Indicators.
BPslyACo., Chas. H.
Biddle. James G.
Weston Electrical Inst. Co.
WTiltfney Elec. Inst. Co.

Springs.
Barnes, Wallace.

Steam Heating.
Webster A Co.. Warren.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
Willard Elec. & Battery Co.

Street Cars.
Brill. J. G. Co.
Ladd, A. W.

Tapes. Insulating.
American Electrical Works.
Brixey. W. R.
Chicago Ins. Wire Co
Electric Appliance Co.
Moore. Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones and Tele-
phone Material.
Chicago Telephone Sup. Co.
Commercial Elec. Sup. Co
Farr Tel. & Const. Supply Co.
International Elec. Co.
Keystone Telephone Co.
Mason. J. W.
Menominee El. & Mch. Co.
Ml.ssouri Tel. Mfg. Co.
Northwest Engineering Co.
Richards A Meacham.
Standard Tel. A Elec. Co.
Viaduct Mfg. Co.
Western Elec. Co.

Transformers.
Chicago ijenl Fixture Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks. Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbine n'heels.
Dayton Globe Iron Works Co.
Leffel & Co.. Jas.
Smith, s, Morgan.
Stllwell-Blerce & Smith
Valle "

Universities.
Cor School of Technology.
Int. Corr Schools
Rose Polytechnic Institute.

Water AVheels.
Dayton Globe Iron Works Co.
Leffel A Co

, Jas.
Smith S Morgan.

AVire, Bare.
Besly & Co,, f has H.
Brixey. W R
Ele< trie Appliance Co.
Independent Electric Co,
National India Rubber Co.
Okonite Co . Tne
Phillips Insulated Wire Co.
Standard Underground C. Co.
X Ray Outfits.
Edison Deo. A M. Lamp Dent.
LeRoy, J. A.

^or JXIpHabo-tloal Imdojc of A.cl-vort:lac»nr»or>-ts S« III.



August 22, 1896 WESTERN ELECTRICIAN. vii

—=»"—- WE HAVE A GENERAL CATALOG. HAVE YOU A COPY?

% \ We have in stock in our Cliicago Store - = . \

I i WAITING FOR YOUR ORDERS |

I I WIRE—Weatherproof, Annunciator, Office, Magnet and Rubber Covereil WIRE. I
f «> I
I I SOCKETS, SWITCHES, CUT-OUTS, $
I I TUBES AND INSULATORS. |

2 Write to us on these goods and see what we can do for you X

It is still warm, do not forget our 1896 Fan Motor.
ALTERNATING FAN MOTORS FOR 7,200 AND 16,000 ALTERNATIONS—52 AND 104 VOLTS, IN NICKEL

* «> PLATE AND ANTIQUE COPPER FINISH.® A quicE bre&s switch, made in sizes from 50 <&

^ amperes capacity to 800 amperes. They ^ __, . i ^ i- ^ c-l * i- »«f j i>- -c ^ -^ i_ ! ^ t ^ j

^ will be usted in oar new catalog. f We have a complete line of Snawmut Fuse Wire and Knife Switches in stock. Send us your order.
Y We maoofactureaic and Incandescent dy- ^

i^rrirZLril western electric COMPAIMY, ^h.c.co,^^^^^

UfFQTrnil ri [nTDIPIAIil contains more news for the busy

11 LU I Lllll LLLU I HIUlHIl reader than can be found in any

other journal devoted to electricity- Although large claims of superiority have been made

by our contemporaries^ it has been rfll||k|^ t^^t ^^^ Westem Electrician is far

above the other papers in the matter P ||U |v II ^^ news, as is evidenced by the follow-

ing testimonial: "Although I have taken every electrical journal, there is none I like so well as

the Westem Hectrician.'^ This is the reason the Westem Elec- MnnTIJ DOIC
trician has so large a circulation, even if it was not found at the |^Ulllll lULCl

~" ~ SEASON ISQg.

THE NEW DIEHLIlECTRIC FANS.
^>^%^%

HIGHLY FINISHED IN

Japan,

Nickel,

Polished Brass

...AND...

Venetian Designs.

INCREASED
EFFICIENCY.

IMPROVED
MECHANICAL
CONSTRUCTION.

'or Ca-tal^scies and Price L.is-ts Address

DIEHL MFG. COMPANY,
5«|.5«3 BROADS'AV. XEW YORK CITY.

\^SH-\H*i KSSEX STREET, BOSTON. EUZABETHPORT, N. J,
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It makes no difference

where you go, you will find

every unpiejudiced person in

favor of the 1-T-E CIRCUIT
BREAKER. We refer to
those who have used the

device.

THE CUTTER ELECTRIC-
AL & MFG. CO., 1 1 12 San-
son! St., Philadelphia.

PLATINUM
For all PurpoaeB.

Scrap and Native Platlunni Pnrobased.
BAK£B & CO„408-4i4 New Jersey

Railroad Ave., Newark* N. J.

LE Rors
IMPROVED

ALUMINUM X-RAY FLUOROSGOPE.

FOUR TIMES AS SENSITIVE AS ANY YET MADE.

Low Price, I Complete Portable X-Ray I
Goods Guaranteed.

High Quality.
| QutfitS fof PhysicJailS |

height 6 Ounces.

AND OTHERS DESIRING AN OUTFIT FOR EXPERIMENTAL USE.
S^rtd ^-t^ff-rtp -F^r cslr-^t^l^r.

Roy, 1^3 13-tKi IM^'NA/' "V^rlc.

Telephone Men!

Read Webb's "Telephone Hand-

Book." Price, $i.oo. . . .

Electrician Publishing Company,

Snlte 510 aiarqnette Bldg., Chicaeo.

NOTICE.

4= CLYMERatlEILMANH^
Correspond maH'F'G-ELECTRICIANS'^

. WITH US. Reading, Pa.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is ;ust the book

thousands of men have been waiting for; it will be what you

want. 275 pages. Illustrated. Cloth, $2.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPANY.
Suite 510 Marquette Bldg., Chicago.

FUSE WIRE
I

«^-™-^,

AND LINKS h
capacitr.

FOR ALL SYSTEMS. ) ^'''u.V^'U.

The Independent Electric Co.,

153 Lake St., Chicaso.

Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension. Handsomely Finished.

Absolutely Reliable. Complete Stock Carried in Chicago.

MASON ELECTRIC EQUIPMENT CO., SelliDg Agents, Telephone Harrison 714, I 202 Fishcr Bldg., CHICAGO.
Manufactured by THE FIBERITE CO., Mechanicvllle, N. Y. Hoefgen, Moiham & Co., 80 wmiam St., N. Y. Joshua Hendy Machine Works, San Francisco, Cal.

HART FLUSH SWITCHES.
UTeTTT- ^SLce ^late.

BETTER PROPORTIONS. BEHER FINISH. MORE DURABLE.

No. 1 I'late for 5 and 10 Amp.
Hart Hwltcbes.

Better Design,

Better Material,

Made of solid plate brass ^-inch thick, with beveled edges.

Self-Adjusting Handle,

No Breaking,

No Binding on Face Plates,

No Loose Face Plates.

Handles, Switches and Face Plates Interchangeable.

Single Plates for all sizes of Hart Switches.

Gang Plates for any number of Hart Switches.

SEND FOR "CATALOGUE B."

THE HART & HEGEMAN MFG. CO., "S" lurk itt Xn. I Plate.
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•TRADE MARK-

THE ELECTRA
High Grade Nuernberg Carbons •TRADE ii»RK'

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS.
-SEriiD F-^IR L.;A.-rE^-r F3|

tHUIGO REIISIIMGEIR, NO. 38 BEAVER STREET . NEW YORK.
SOI.E IMPORTER FOR THE

UailTED STATES AKD CAXAJ)A.

DON'T READ
The WESTERN ELEOTRICIAN unless you want

to be made fully aware of what is going on in the

electrical field.

A/ai r H E R

ho' \iJlTH Oi^R

/Wove
To

THE.

UNITED ELECTRIC

IMPROVEMENT CO.
OFFICE AND WORKS:

19th St and Allegheny Ave., PHILADELPHIA, PA.

New Discounts

Series Incandes

on Standard

cent Lamps

For all Systems ^^Mm^ and for any

Current, Candle-^^^Kl Power or Base.

TRIAL ORDER SOLICITED.

Alternating Current Generators, Transformers, Motors,
Arc Lamps and Switchboard Equipment

for Central Stations.

WRITE FOR DESCRIPTIVE CATALOGUE.

Multipolar and Bipolar Direct Current Dynamos and Ap-
purtenances for Isolated Plants.

Improved Long Distance Series Incandescent Apparatus
and Supplies.

CORRESPONDENCE SOLICITED. SATISFACTION GUAEANTEED-

624 pages, $3.00. 150 pages, $1.00.

l^lMPLlflte

SLOANE

LW pages, $1.00. 153 pages, $1.00.. 135 pages. $1.00.

An Excellent Series of Electrical Books.
BY T. O'CONNOR SLOHNS.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICIAN PUBLISHING COMPANY, Suite 510 Marquette Building, Cliicago.
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ELEGTRA "5 NUERNBERG CARBONS
Are in every respect the most satisfactory and economical
carbons to use for either alternating or direct-current con-
stant potential lamps. They give the

MOST LIGHT
and at the same time, in burning, produce the

LEAST DUST,
which means that the carbon is more nearly entirely con-

sumed, thus giving a longer life and a less amount of carbon
dust than any other carbon on the market.

We will be glad to have large users determine these facts

for themselves by means of experiment.
A complete stock in Chicago at manufacturers' prices.

ELEGTRIG APPLIANCE COMPANY,
Electrical Supplies, 243 Madison St., Chicago.

RAINBOW SHEET PACKING.
HAVE YOU USED IT?

Oils,

Ammonia or

Alkalies

do not

affect it.

Steam

Joints

Made

Instantly.

NO BAKINQ OR FOLLOWING DP.
Pateotud nud ATimufactured ExcluFlvely b;

PEERLESS RUBBER MFG. CO., 16 Warren Street, New York.

Electrical Compound.
THE MOST THOROUGH INSULATOR.

Insures Perfect Satisfaction.

ARMATURE AND FIELD COIL VARNISH,
Ifade of the Highest Ingredients.

THE STANDARD PAINT CO.
8 1 -83 John St., New York.

GENERAL WESTERN AGENTS,
Meiropolilan Electric Co., 186-188 Fifth Avenue, Ctiicago.

EUROPEAN REPRESENTATIVE,
Robert W. Blackwell. 39 Victoria St., Westminster, London, S. W.
Pblladelpbia Agents, NOVELTY ELEC. CO., Sd-U N. Fourth St.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H.

MANUFACTUEEES OF

High Grade Electrical Instru-

ments of every tiescriDtlon.

ESTABLISHED 1857.

WALLACE BARNES,
Manufacturer of

FLAT. COILED AND WIRE

STEEL SPRINGS
OF EVBEY DESCRIPTION.

Send sample for prices- Bristol, Coon.

SIEi ENGINEERING
(Sliilionnri, Locomotlre or Miirliir)t Illcchaii'

hiuilMl UraHlns; Elcclririlj ; Arrhl-
ArohUpcturul IJrawIiig nml ll^lun-

pn^r: Mtil, ItaiIro»il, Brlilu:*-, Miinkliiiil nnd
Etii^tnrerlng; ]'liini))lnt' ; JllnlngJ ,

rrospcrllnij; £nt;)[sli Itrnnrlu-fi,

Tlie Steam Engiaecring courso ia j
1 int^ntied to qualify engiueers to se-i

\ curu Licenses. .

IllJ for Free circular and Bonk off
TRstinioniala, stating tlio Bubjectyoa|
ivisli to study, to

The Inlcrnrttlonnl \ B. looa

I Correal)onden ct) Sclioob, J Scrant4)n,Fa*
p

DIXON S BELT DRESSING
AND LEATHER PRESERVATIVE.

Is guaranteed to prevent slippincr and to preserve the leather.

It will pay you to send for circulars and testimonials.

JOS. DIXON CRUCIBLE CO., Jersey City, N. J.

^ IVJII^^ Jk FOR COMMUTATOR insulation. Mica in the sheet and cut to any size or ^^ I Vvl IL ~- ^^L pattern. Mica washers. Mica segments for railvviiy motors.
IBHBB^KSgBSyffy*! ^

rj W ^^^ M ^ Price list on application. ^^^^^se?5,^_^»_ B
EUGENE MUNSELL&CC, Miners andliiipoHers,NEWYORK,2l8Water St,; CHICAGO, 153 Lake St,

•^ tiiTOCK IX PRlSICIPAIi CITIES. ^
^ Cleveland, Cuyahoga Supply Co. St. Louis, A. S. Partridge. Cincinnati, Sinclair Eandall. San Francisco, Brooks, Follis Electric (3o. ^

SEND FOB
SAaiPLES
AND
PEICES.
OF

SAMSON SPOT CORD

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, BOSTON, MASS.

LAMPS
Arc aMJraiesceiit.

Adams-Bagnall Electric Co.,

CLEVELAND, O.
New York, 222 Havemeyer Building.

Ctiicago. 1654 Monadnock Block.

THE STOREY nOTOR.

MAIN office:

The Storey Motor &T00ICO- MetropollianJ^^ectric Co.

Iron Clad. Completely
closed in.

DUST and Moisture
proof.

Specially adapted for
direct driving machin-
ery.

The application of Mo-
tors to machine tools
a specialty.

Light weight. Slow and
medium speed.

No exterior magnetism.

CHICAGO OFFICE:

YORK &. SEDCELEY AVENUE

PHILADELPHIA.
NEW YORK OFFICE:
I 1 2 Liberty Street,

Branch Factory, HAMILTON, CANADA.

TRY OUR PRICE!
Been building these machines three years

and now want to branch out.

AGENTS WANTED.
Send for catalog:ue.

PIQUA IRON WORKS,
Piqna, Ohio.

MUFACTomr.

^^Ci^^^^^^H "^ / ^S •WHOM b>SrmoH

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

A.r<s, DIrec-t Curren-t and /^l-berna-t-
ins Incandescen-t l-ight-tirtg and

F'o^A^'or Transnrtission.

WIRE.

vKKFKI.W I>ure Rubber Covered AVlre and
<'iibleM.

•'I't'iitury'" ^Veathorproof Line AViro. ProniptP
lIuKnrt, Ofllee an<l Annunciator Wli'C. shipments

l.eu<l Kni'aHcd M'ires and Cables. Chicago
T<ir|lbo^<^ Cables, Etc.. Etc. stock.

EDWARD LASELL & CO., 167 Dearborn St., Chicago.
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Eugene F. Phillips, Prest. \V. A. HathaWAV, Treas. \V. H, Sawyer, Secy.

AMERICAN ELECTRICAL WORKS
PBOVIDEUfCE, R. I.

'

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, P. C. Ackerman. 10 Cortlandt St
Chicago Store. F. E. Donohoe, 241 Madison St.

Montreal Branch, Eugene F. Pliillips' Flectrical Works.

'iSt^it:

:nA -ToK VATAL«(iU

^)ri*^'%K £LtcrRfvAi^ ftn^orflCrWiiH^cr^lN'f^OKl oHiT

TheOnliWater-WheelGoYernorthatGoveriis.
Montague Street Railway Co.

GkeeNfield, Mass., Sept. 19, 1895.

LOMBARD WATER-WHEEL GOVERNOR CO.,
61 Hampshire Street, Boston, Mass.

GENTLE>rEN:—We have one of your Governors in use
at our power house at Millers Falls, Mass., taking care of

two water-wheels to perfection, regulating the'powerw2(/a«
afeip volts. We took out one Governor and replaced it with
a LOMBARD GOVERNOR which gives perfect sath-
'action. Yours truly, MONTAGUE ST. RY. CO.,

(Signed) H. C. Gakfield, Supt.

LOMBARD WATER-WHEEL
GOVERNOR CO.,

Sold on trial and absolutely guaran-

teed to hold wheel speed to satisfaction of

purchaser, irrespective of sudden changes

of load.

Send us a description of your water

wheel plant.

61 HAMPSHIRE STREET,
BOSTON, MASS.

T£l£PffO^^

/ooo
TO ^ W/f/T£ US /

$85.00
30 LIGHT DYNAMO
Or 3 HORSE MOTOR.
Overstocked o n

this size. Offer open
.30 days only.

HOBART ELECTRIC
MFG. CO..

Troy, Ohio.

Tilt !r&P&stirss.
T. H. Brady. New Britain, Conn., U. S. A.,

Ifsnofactorer of Mast Amu, Pole atid

STinKln^ Hoodi, Hoiue Braoksts aad
other Speolaltle* for OomtraetloE
Work. — Cataloguea avA Price* fur
ntahed on avvlicaUon.

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (naailed free to any address). Any electrical book pub-
lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO., Me 510 Marptte Bldg,, CHICAGO.

ARC LAMPS
^F" iS^I_L- KIIM

PLAIN, ORNAMENTAL,

For Direct and Alternating Current.

Write for Catalogue.

The Adams & Westlake Co.,

1 lOOntarlo St., CHICAGO.

fifCTRK Light Globe°5e^-^

the-LarGEST-LiKE- OF

AtJEXCIES:

ELECTRIC APPLIANCE CO.,
CHICAGO, ILL.

PEHINGELL-ANDREWS CO.,
BOSTON, MASS.

ELECTRICAL ENGINEERING CO.,
MINNEAPOLIS, MINN.

ST. LOUIS ELECT'L SUPPLY CO.,

ST. LOUIS, MO.

BRADFORD BELTING CO.,

CINCINNATI, OHIO.

42 MURRAY ST NY
''

; s^w^i 1

CHICAGO OFFICE, 107 E. MADISON STREET.

Phillips Insulated Wire Co.
p

NEW YORK OFFICE: FACTORY:

39 and 41 Cortlandt St. Pawtucket R. I,
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SALESMAN WANTED.
With established trade amoog Electrical Supply

Houoes to handle ae a eide line the best specialty

on the market. Address K. MoLENNAN & CO.,

1128 Marquette Bulldiag, Chicago.

WANTED TO LEASE.
I wiah to rent or lease, for a term of yeara an

electric light pi mt in some live town. Municipal
or other p ant considered. Might improve same
If necessary. Addres-i 'ELECTKI«;AL ENGI-
NEER," rare Western Electeioian, 510 Mar-
qaettr Building. Chicago.

WANTED.
PosUlon to run an electric light plant. Good all-

round man. TJnders'ands waler works, pumps,
etc. Best of rt^fer^-nces Sala'-y moderate. Ad-
dress "iLECTHioiAN/' 772Ji 29th St., Milwaukee,
Wis.

FOR SALE.
One National Alternator, 750 light", with exciter

;

second hand, bnt in excellent cnrditioo. Address
*'M. O.." ca-^e of westeen Electrician, 510 Mar-
qaette Building, Chicago.

FOR SALE.
100 single battery walDut backboard and bat-

tery boxes, good as new, 50c. each, in lots of one
dozen. Peoples Telephone & Telegraph Co.,

Knoxville, Tenn.

FOR SALE.
A lighting plant doiog a good profitable and

increasing business in a city of about 2..500 popu-
lation, owners are nnn-resident and cannot
conveniently manage business. A good chance
for a practical man to own and operate his own
plant. Liberal terms will be offered. Would
require $i.000 cash. Address"A "careWESTEHN
Electrician, Suite 510 Marquette Building,
Chicago.

FOR SALE.
Six 50-light compfinnd wound dynamos of the

highest grade nt $115 •'ach.

Six 1 horsepower motors with automatic start-

ing box* B at §125 each.
Accurate and reliable voltm*»ters at $10. W^lte

for pa- tlculars. Holmes, Pxott & Co., 13 N.Jef-
ferson St., Chicago.

FOR SALE.
60-Ugbt compound wound djTiamos and 5-horse

power motors, all latest improvements, fully

guaranteed. Write for prices.

GEO. D. WHITCOMB CO.,
92 to 96 East Ohio St.. CHICAGO, ILL.

ELECTRIC LIGHT BIDS WANTED.
Sealed bids will be received on or before

Monday. Sept. 14. 189C, at the office of the Ciiy
Clerk. Oconto, Wis., for furnishing electric light
to f^aid city of Oconto.
Bids are to be for furnishing not less than fifty

(iyo) 2.oftO candle power arc lights burning all

night and every nlglit.

Lights to be f'irnished by Feb. I, 1807, and the
Ids are to be for a ten fHij years' contract, and
or a stated sum per annum for each light.

The city Is to have the right to take any num-
er of additional lielif at same rate.

A certified check of $1,000. must accompany
the bid and the city reserves the right to reject
any or all bids.
By order of committee on electric lights.

C. A. BKIGDEN,
City Clerk.

Oconto. Wis.. Aug. 12. 1800.

ELECTRICAL BOOKS,
^^11 Kinds.

ELECTRICIAN PUBLISHING COMPANY,
Hultr .>l<»lIaii|notti-. CUlCXiiO.

DON'T THINK
That you can keep posted as to

what is going on in the western
electrical iieid without reading the
Western Electrician. It is the
electrical newspaper, and if you
are not a subscriber you will find it

to your advantage to become one
at once.

iji>:t.00pcr year;

91.50 for Mix ni»iithH.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Bldsj., CHICAGO.

To Electrical and Steam Contractors.

Sealed proposals will be received by the Super-
intendent of Public Property of the State of
Wisconsin, up to twelve o'clock noon, of Tiuirs-
day. August 27th. 1896. for the material and labor
necessary for the construction of an electric

lighting plant, with all necessary appurtenances,
as per complete plans and speciticatlons on file

in tlie office of the Superintendent of Public
Property, Madison, Wisconsin; als'^ in the office

of Cnarles G. Armstrong, consulting engineer,
1306-1307 Great Northern Building. Cliicago. 111.

Bids must be accompanied by a certified check
in the sum of 2per cent, of the amoimtof thebid,
payable to the order of the Superintendent of
Public -Property, to be forfeited t<> the State of
Wisconsin, in case tlie bi'bliT or bjiliiers fail to

enter into a contoct with Uh- st;it.', and furnish
a satisfactory bond for the proper construction
of the same witiiln ten days after the acceptance
of their proposal.
Bids mu-^t be sea'ed and directed to C. E.

Morley, Superintendent of Pubhc Property, and
must be plainly marked on tlie envelope, "Pro-
posals for Electric Lighting Plant for tne State
Capitol, Madison."
The Supermteudent of Public Property re-

serves the right to accept any bid or combination
of bids, or to reject any or all bids whicli he may
deem to the advantage of the State.
Witness my hand at the Capitol, in the city of

aiadison, this eighth day of August. 1S96.

C. E. MORLEY.
Superintendent of Public Propertj\

FOR SALE.
1,500 tons 60-lb. relaying rails;

1,000 tons 75-lb. relaying rails; 800

tons 45-lb. relaying rails. 30 elec-

tric cars in good order. New elec-

tric cars and new and second-hand

passenger cars. 50 box and 50

flat cars, 25 tons capacity. Spec-

ialty in negotiating electric and

steam railroad bonds when payable

at Farmers' Loan and Trust Co.

N. Y., or Knickerbocker Trust Co.

66 Broadway. N. Y. , and printed

at an Ai Bank Note Company in

N. Y.

ROLLING STOCK SOLD ON EASY
TERMS.

A.. \A/. I_ADD,
1 7 1 Market Street,

BROOKLYN, N. Y.

Mechanical

Engineers

who are interested in elec-

tricity should write for our

catalogue of

ELECTRICAL

BOOKS.

Electrician Publishing

Company,

Suite SIO Marqiiellc Biiildiiix,

CHICAGO.

Stilwell's PatentX^E. Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

ROILERS, Catalogue on Application.

The Stillell-Bierce & Smitli-Vaile Co.,

DAYTON, OHIO.
Risdon Iron & Loconibtive M'orks, t»au Francisco, Cal.^ Paciflc Coast A^pent.

Write PAUL PERRIZO JR. CEDAR & LUMBER COMPANY,
Marinette, Wis. -for prices on

WHITE CEDAR POLES
before purchasing elsewhere.

^ErM
MENOMINEE, MICB., for prices on AVHITE CEDAR POIiES.

WHOLESALE

Telegraph, Telephone, Electric Light'

AND STREET RAILWAY POLES.
Manufactnr 'd from Live Cedar ^jpeled. Quick

shipments and best quality.

OCONTO, WIS.

Map of the United States.
A large handsome Map of the Unitei^

Slates, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. EusTis. Gen'l Pass. Agent, C, B.

& Q. R R , Chicago. Ill,

Central Manufacturings Co.,
CHATTAJSOOQA, MAI4UFACTUHERS AND DEALERS IN

Price Reduced!
THE NEW EDITION OF

Prof. Silvanus P. Thompson's Book,

Dynamo Electric

Machinery,

NOW $6.00.

New Edition, Revised and Greatly Enlarged, Price $6.00.

This is the long expected edition of Prof. Thompson's standard

wor!<. It contains nearly 1,000 pages, and is profusely illustrated.

Orders should be sent in at once.

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Bultdlng, CHICAGO.
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Victor Turbine Water Wlieel
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate.
The attention of ELECTRIC COMPANIES is called to this CEI^KBRATEO WATEKWHbEIj as particularly adapted to their use, on account of its remarkablv steady motion,

high speed and great efflcleney aud larse cupaclty for its diameter, being double
the power of most wheels ol the same diameter. It is used by a number of the leading- electric com-
panies with great satisfaction. In the economical use ot water it is without an equal, producing the
highest per cent of useful effect gaaranleed*

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works. San Francisco, Cal., Pacific Coast Agents.
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Manufactured by The Butler Hard Rubber Co. 33 Mercer St., N.Y.

THE BEST BOOK
On dynamo electric machines is S. P. Thompsons'
"Dynamo Electric Machinery." Contains i,ooo
pages, profusely illustrated.

THE STANDARD WORK.
ip^i^e: n^yi\i, 96.o^.

ELECTRICIAN PUBLISHING COMPANY, • Suite 510 Marquette BIdg., CHICAGO.

The Standard Open Circuit Batteries
of the World.

SEHD FOR CIRCULAR AND PRICES.

THE LECLANCHE BATTERY CO.,
Ill to 117 East 131 St St., N. Y.

Playing Cards.

You can obtain a pack of best quality

playing cards by sending fifteen cents in

postage to P. S. Eustis, Gen'l Pass. Agent,

C, B. & Q. R. R,, Chicago, 111.

THE GARTON LIGHTNING ARRESTERS
WIIiL, PROTECT Tl^HEK AL,L, OTHERS FAIL,.

Unequaled for Durability, Reliability and Efficiency ! Our testimonials back up all of our claims.

CARTON-DANIELS ELECTRIC CO., Keokuk, Iowa, U. S. A.

Send for them.

MEISTIOSf THIS PAPER.

IF

you are anxious to

secure the latest

electrical books, YOU
should write to the

ElectricianPublishing

Co., Chicago. You CAN'T
procure too many

reliable, readable

books to READ.

THR T^EIaRPHONR HAND-BOOK
146

BY HERBERT LAWS WEBB.

Member of the American Institute of Electrical Engineers, and of the In >itilidioii of Electrical Engineer. London. Author of "A Practical Guide to the Testing of
Insulated Wires and Cables." Joint Autfior of "Electricity in Daily Life."

(oolc Si *rice $1.00.
EXTRACT FROM PREFACE.

"This little book has no pretension to be considered a complece treatise on telephony as it exists in America. The time for such a work is not yet come. But it Is felt tliat there is a demand
for a practical book on telephone working and management, and the TELEPHONli: HAND BOOK is aa attempt at meeting tliat demand. With the exception of a few cliapters dealing with
certain forms of transmitters and receivers used in Europe, which are given for tlie information of tliose who may wisli to engage in the manufacture of telepliones, the book is based entirely on
standard American practice; and most of the maierial, apparatus and methods described are peculiar to or have originated in this coimtry."

No pains have been spared to make It the best book of its kind. It is right up to date, intensely practical, and so plain and clear in its language that anyone can understand and learn from it

ever>-thinK regarding teleplione work and management. It comorms in size and style to our otiier Hand-Books whicn liave been so favorably received by tlie entire electrical fraternity.

-CONTENTS.
CHAPTER 1. The Invention of tlie Tele|)hone.

Sound Waves. Articulate Speech.
Electric Telephony. The Bell Telephone.
The Microphone, •

Current Induction. Electromagnetic In-
duction.

The Induction Coil: Its Use In tlie Tele-
phone Transmitter.

The Complete Telephone Circuit.
Masnet Telephones.
The Bell Telephone Receiver.
Other forms of Magnet Telepliones.
The Gower, Ader and D'Arsouval Receiv-

ers. Mercadier's Bl-Telephone.
The Siemens, Kotyra, Neum. er and

Bottcher PLceeivers.

CHAPTER 13. Carbon Transmitters,
u. The Hlake Transmitter.
15. The Long Distance Transmitter.
16. The Solid-back Transmitter.
17. Tlie Berliner Transmitter.
18. The Cuttriss Transmitter.
19. Various European Trant^mitters.
20. The Erticieney of Carbon Transmitters.
21. Batteries for Telephone Work.
22. Open Circuit Batteries.
23. Closed Circuit Batteries.
24. The Practical Management of Batteries.
25. Magneto Bell.
2fi. Automatic Switches.
27. Telephone Line Construction.

CHAPTER 28. Metallic Circuit.
29. Undergrouuil Wires.
30. LiglitniDff Arresters.
31. iDside \Virinn.
32. Installation of Telephone Instruments.
33. Inspection and Maintenance.
34. The Condenser; lis Use in Teleohonj

.

3S. Electromagnetic Ketardation.
Exchange Working.36.

37. Small Exchanges.
Party Lines; The Bridging Bell.38.

39. Long Distance Telephony.
Duplex Telephony.40.

41, Simultaneous Telegr.aphy and Telephony
Appendix.

1

Published and for sale by ELECTRICIAN PUBLISHING CO.; Suite 5IO Marquette Building, CHICAGO.
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OUR IMPROVED

GLOBE LOWERING DEVICE.

FITTED TO ALL OUR ARC LAMPS.

"YOU RAISE TO LOWER.

THE GLOBE

CANNOT BE DROPPED.

GENERAL
ELECTRIC COMPANY,

SCHENECTADY, N. Y.

Sales Offices in all large cities in the United States.

For Canada, address CANADIAN GENERAL ELECTRIC CO., TORONTO.

LOWERING THE GLOBE. THE GLOBE LOWERED.

"ELECTRIC LIGHTING,"
A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

Engineers, Students and Others Interested in the Installation or
Operation of Electrical Plants.

BY F-IRAIMCI3 B. CROCKEIR,
Professor of Electrical Engineering, Columbia University, New York.

id. - Practical and LJ|3--tO'
Just the Book you want. 450 Pages, over 150 Illustrations. Read the

"T/VBL-E: of- COIMTEIMnrS:
Chapter I, Introduction; Chapter II, History of Electric Lighting; Chapter III, General Units and Measures; Chapter IV, Classification

and Selection of Electric Lighting System; Chapter V, The Location and General Arrangement of Electric Lighting Plants; Chapter VI, Build-
ings for Electric Lighting Plants; Chapter VII, Possible Sources of Electrical Energy; Chapter VIII, The Steam Engine, History and General
Principles; Chapter IX, Steam Boilers for Electric Lighting; Chapter X, Steam Engines for Electric Lighting, General Construction; Chapter
XI, Typical Forms of Steam Engine for Electric Lighting; Chapter XII, Steam Engines for Electric Lighting, Selection, Installation and
Management; Chapter XIII, Gas, Oil and Hot Air Engines; Chapter XIV, Water Wheels and Windmills; Chapter XV, Mechanical Connec-
tions between Engines and Dynamos, Direct Coupling, Belting and Shafting; Chapter XVI, Toothed, Friction and Other Gearing; Chapter
XVII, Principles, Construction and Management; Chapter XXI, Applications of Accumulators in Electric Lighting; Chapter XXII, Switch-
boards. Including Switches, Fuses and Circuit-Breakers; Chapter XXIII, Electrical Measuring Instruments; Chapter XXIV, Lightning Arresters.

Every Engineer and Xllcctriciitn who dowircs to tlioioiiglily master the Art of Electric Liighting Mlionid liavc a copy of
thin iMiok. Ment promptly.

ELECTRICIAN PUBLISHING COMPANY.
Suite 510 Marquette Building,
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VIADUCT MFB. COMPANY
Is the oldest concern
of the kind in this
country, with one ex-
ception, manufactur-
ing

Magneto Bells,

Telephones,

District Telegraph

Messenger Boxes

and other appliances.

It has had 18 years'
experience; 5 years as
licensed manufacturer
of the American Bell
Telephone Company.
It has made more
Magneto Bells than all

the other manufactur-
ers in the country. Its

standard work is

known by all experi.
enced telephone men.
The works are lo-

cated at the Relay
Station, Baltimore &
Ohio Railroad, and run
by water power.

It manufactures all of its o^vn woodwork, as
well as brass, iron, steel and everything connected
with its output.

Send for new catalogue and mention this paper.

VIADUCT MFG. CO.,

2 S. HOWARD,

Bal'tim^r^, IN/ld

ELEPHONES .«" SUPPLIEO
We are sole manufacturers of the celebrated Jm
KEYSTONE LONG-DISTANCE TELEPHONE, Kj
an instrument which has no superior. ^^
Write to us for Catalogue and prices.

KEYSTONE TELEPHONE CO., PITTSBURGH, PA.

T

MrlMioieaiElGctricCo.
HADISON - WISCONSIN,

MAUtjrAOTDEEES OF THE

Standard Loud-Speaking, Long-

Distance and Exchange

Telephone.
Perfect in Detail, of Highest Efficiency and Best Pos-

sible Electrical and Mechanical Construction.

Equipped with Onr IVeTT Maeneto Bell provided wUh specially
powerful Generator having large field magnets of best quality of
magnetic 8tt<el, laminated Brmatnres with ample wire space, aad com-
binlog the qualities of large quant ty and high voltage; polarized bells

with rentrally pivoted armatures (the p-tent on same having now ex-

pired) aod high co-efficient of setf-inductloa in proportion to winding,
the whole adapted to meet the most exacting requirements of service.

Will ring bells on lonf; lines of high resistance. Will ring a large

number of bells in series on short lines. Will ring on a line

various makes of bells with different windings. Will work with any make ol switchboard.

Will drop a shutter on long lines, etc., etc.

«3o1b Licensees for sale of Mllde Battery Transmitter in the United states. Patent granted
April 17th, 1894. For simplicity, small dimensions, entire mnltl-contact, and powerful transmis-

sion, it has no equal. No adjustment required. Will not pacb or get out of order.

Standard Telephone Exchange Switchboards
Manufactured and coQiroUed l-y ns are tbe most rapid and efficient apparatus of the bind now bef ire

the public, embracing novel an 1 original features possessed by no otherr-: require where power gen-

erator is u=6d but three movjs to answer a subscriber's call, rljg number wanted, and connect tbe

lines. Estimates for complete equipment of exchanges and toll line eyatema promptly furnished.

Correspondence Solicited. Address

THE STANDARD TELEPHONE & ELECTRIC CO.,
nADISON, vVISCONSIN.

, L. SPOOfTEE, Frealdent.

H. 0. EODGE, Qen'l Supt,

E. W. BATOHELDEB.JSeoretaiT.
H. A, TAYLOB, Treasorer.

ISEND FOR CATALOGUE.
|tf?ansmittehs> toils"

' , PARTS,
/Iagneto
BELLS.

RlephoNe:/
9I7-9I9X,M FG-^'MARKE I ST.. STLOUIS.

We JIanufaetare

S:i:ieTELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
- ST. PAUL. MINN.

...F-O*^.

TELEPHONES

VIADDCT CO., Baltimore.

The

Auto-

Telephone

ATLASTf

A Perfect

Interior

Telephone.

CHEAP,
SIMPLE,

PERFECT.

Desll Set No. 29.

Automatic Intercommunicating
Switch on each Instrument.

RICHARDS & MEACHAM,
Sole Agents for Chicago and Northern Illinois,

84 and 86 La Salle Street. CHICAGO.

,<^'v^^^

Farr Telephone & Const. Supply Co.,

342 DEARBORN STREET, CHICAGO, ILL.

We aiannfbctare and Sell at "Wliolesale

Magneto Bells, Receivers, Induction Coils.

WRITE FOR PRICES.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite 610 Marquette Bldg., CHICAGO.

THE TELEPHONE HAND-BOOK
BY

HERBERT LAWS WEBB.
Price $1.00.

The only complete and practical work
of its Ifind on the market.

PUBLISHED BT

THE ELECTRICIAN PUBLISHING CO.,
Suite 610 Marquette Building, Chlcaso.

Bound Volumes
OF THB

lllfESTERN [lEGTRIGIAN

FOB SAI,E,

From Vol. I. to Vol. XV.

AXIDBESS

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Building, CHICAGO.

A1 Backboard Phone, complete $9.00

A8 Magneto fitted up, complete Phone 7.00

A3 Bell Call Phone, complete 4.00

A2 Is A8 on Backboard 8.25

Best 10,000 Ohm Magneto 3.25

Best 6,000 Ohm Magneto 2 86

Strengthened Electrose Receiver 60
Best Hard Rubber Receiver 70

Hunning Non-packing Transmitter 50
Hunning Nickel Plated Transmitter 66

Induction Coils. 250 Ohms 27

Automatic Switch and Springs 36

Binding Posts 03

All gooda guaranteed. Prices are net cash.

Send small order and get catalogue. . . •

Chicago Telephone Supply Co.,
118-120 Quincy St., Chicago. III.

Typewriter

Is a recent production of the best invent-
ive skill in the country and is .

NOT
behind any typewriter

IN
the line of such improvements as are
essential to the success of ....

ANY
writing machine. In fact, the Remino-
ton-Sholes

TYPEWRITER
leads all others in that

COMBINATION
of features which please the operator
and make it a pleasure instead of hard
work to run our machine.

Send for catalogue or call and examine.

REMINGTON-SHOLES TYPEWRITER CO..

147 MONROE STREET,

CHICAGO.

HUEBEL & MANGER,
290 Graham St., BROOKLYN, N. Y.
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uT HAND HAD£-HICH GRADE ^f*
We Make

Gi^JV*"

4
Cents
ALLOWED
M FOR
pASES

One Price

,. QUALITY

mThousand
HOURS

CUARANTEEP

Cents
IN

- ANY
UANTITY

X-
FOR EVERYBODY.

Id'NA/'Eircl Tr^'v^rt.

Just off the Press. 80 Pages. 39 Illustrations.

Fully describes in plain terms how to perform experiments with the X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorff Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit

very cheaply, including a Fluoroscope.
Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ette BIdg.y
ELECTRICIAN PUBLISHING CO..

^'°
S"^?^

XK^^INO
Ul OF INSULATED WIRES AND CABLES.

THEY WILL
By Hehbeht Laws Webb.

A New Book—Just What You Need.

v5c Waits pi

16 C.I

(linton,Wis, 193-19^ IaSalle St.

A Practical Guide to the Testing of Electric Light, Electrie

Railway, Telephone and Telegraph Wires.

PRICE, POSTAGE FBEPAIB, $1.00.

SEXD IN TOUB OBDEB NOWi

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building, CHICAGO.

SEND
lOO
NNIES
FOR

I A L.
OF THE

WESTERN ELECTRICIAN,
Suite 510 Marquette Bldg., Chicago.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i. e. e.

CODsnltinj: Electrical Engineer.

aPEOIALTTl
Eleotiio B&llways and Power StationB-

1S41 marqnette Bide., Chicago.

For6e Bain,
Electrical ard
Mechanical Ecs^inecr.Oonsoltlnff,

DeBlgnlng,
SizperrlBlng,
Oonstracting,
Testing.

plsnsi Speolflcatlons aa£
Gea«rai Bnglneerliig.

Expert In Patent Oaosea.

Suite 1657, 1658 and 1659
Monadnock Branding:, CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Reports, Estimates, Plans,
Specifications, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Turner BuU<lxng:, t^t. Ijouis.

Virginius
J. Mayo,

Electrical and Meclianical Engineering,

Consulting. Designing, Supervising,

Contractor and Manufacturer of Ma-
chinery for special purposes.

TEL. MAIN 436.

100 X. Clinton St., CHICAGO.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

300 Oriel Bld(;., ST. LODI!$, MO.

THE FLEMING

ALTERNATING

ARC

LAMP...

• • •

Simplest

Neatest and

Best

Working

Lamp on the

Market.

• • •

New
Catalogue
Just Out.

• • i.

Agents Wanted in

Leading Western

Cities ::::::;

Our Prices are

Right.

FLEMING -SPENCE F LECTRICAL Ct-.

652 Hudson St., New York.

Summer Homes.
In the Lake regions of Wisconsin,

Northern Michigan, Minnesota, Iowa
and Dalsota, there are hundreds of

charming localities pre-eminently fitted

for summer homes. Nearly all are
located on or near lakes which have not
beea fished out. These resorts are easily

reached by railway and range in variety
from the "full dress for dinner" to the
flannel-shirt costume for every meal.
Among the list are names familiar to

many of our readers as the perfection of

Northern summer resorts. Nearly all

of the Wisconsin points of interest are

within a short distance from Chicago or

Milwaukee, and none of them are so far

away from the "busy marts of civiliza-

tion" that they cannot be reached in a
;ew hours of travel, by frequent trains,

over the finest road in the northwest

—

the Chicago, Milwaukee & St, Paul Rail-

way. A description of the principal
resorts, with list of summer hotels and
boarding houses, and rates for board,
will be sent free on application to F. A.
Miller, Assistant General Pass. Agent,
Chicago, 111.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

HIQH GRADE on paper means little,

BUT in fact and manufacture MUCH.

WORLD CYCLES
ARE BUILT TO LAST.

Champion John S. Johnson rides one.

Ex-Amateur Champion Roy McDonald rides one.

A. D. Kennedy, Jr., the record breaker, rides one.

Am. Champion George Ruppert rides one.

Homer Fairmon, Pat. O'Conor and other crack riders are

all winning races on WORLD CYCLES.

THEY ARE UP-TO-DATE AND SWELL.
Write us for Prices. Catalogues Free.

ARNOLD, SCHWINN & CO., Manufacturers,

Peoria and Lake Sts., Chicago, U. S. A.

The Electric Motor and Its Applications.

By T. C. martin and JOSEPH WETZLER.
THIRD EDITION.

With an Appendix by Dr. Louis Bell, bringing the book down to date.

Cloth, SIS large quarto pages, 353 Illustrations. Price, $3.00.

The" wealth of information contained in the three hundred and odd large

double-column pages of this important work is equaled in few special technical

treatises, even those of a professedly exhaustive character. More than one hundred
difTerent motors are described and illustrated—many in great detail— and the

different applications are similarly fully treated. Many of the illustrations are

full page, and the details of construction, particularly of armatures, are fully

illustrated. The treatment is simple, clear and concise, and little mathematics
is employed, the work being essentially of a practical and largely of a descriptive

character. The section on alternating motors resumes in a simple manner with-

out mathematical formula, the principles upon which they are based, and that

on thermo-magnetic motors treats this interesting class in greater detail than

can be found in any other publication. An interesting feature is the historical

method of treatment, by means of which the different steps in the advance of

theories and design can be clearly traced, and the varying results of explorations

in many directions instructively followed.

CONTENTS.
Chapter I. Elementary Considerations.—Cliapter II. Early Motors and Ex-

periments in Europe.—Chapter III. Early Motors and Experiments in America.

—Chapter lY. The Electrical Transmission of Power.—Chapter V. The Modern
Electric Railway and Tramway in Europe.—Chapter VI. The Modern Electric

Railway and Street-car Line in American.—Chapter VII. The Use of Storage

Batteries with Electric Motors for Street Railways.—Chapter VIII. The Indus-

trial Application of Electric Motors in Europe.—Chapter IX. The Industrial

Application of Electric Motors in America.—Chapter X. Electric Motors in

Marine and Aerial Navigation.—Chapter XL Telpherage.—Chapters XII, XIII.

Latest American Motors and Motor Systems.—Chapter XIV. Latest European
Motors and Motor Systems. — Chapter XV. Alternating Current Motors.

—

Chapter XVI. Thermo-magnetic Motors.—Appendix. The Development of the

Electric Motor since 1888.

Copies of this or any otJier electrical hook publislied will be sent by mail, postage

PREPAID, to any address in the world, on receipt of price.

ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building, CHICAGO.

Hot

Cool

Weather or

Weather the

WESTERN

ELECTRICIAN
Is always interesting. Always contains
timely information as well as the latest
news. If you are not a regular reader
send us your name and address for trial

offer.

WESTERN ELECTRICIAN,
Suite 510 Marquette Building,

CHICAGO, - - ILL.

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.
^3.00 per year, in advance.

Electrician Publishing Co.,

Suite 510 Marquette Bldg., CHICAGO

The COAST LINE to MACKINAC

TO CLEVELAND
MACKINAC o

2 New Steel Passenger Steamers
The Greatest Perfection yet attained in Boat

Construction — Luxurious Equipment, Artistic
Furnishing, Decoration and Elficient Service,
insuring the highest degree of

COriFORT, SPEED AND SAFETY.
Four Trips per Week Between

Toledo, Detroit ^Mackinae
PETOSKEY, "the SOO," MARQUETTE,

AND DULUTH.
LOW RATES to Picturesque Mackinac and

Return, including Heals and Berths. From
Cleveland, $18; from Toledo, $15; from Detroit,
$I3-S0.

EVERY EVENING

Between Detroit and Cleveland
Connecting at Cleveland with Earliest Trains

for all points East, South and Southwest and at
Detroit for all poiuts North and Northwest.

Sunday Trips June, July, August and September Only.

EVERY DAY BETWEEN

Cleveland, Put=in=Bay ^ Toledo
Send for Illustrated Pamphlet. Address

A. A. SCHANTZ, Oo p. a., DETROIT. MICHi

Tde Detroit aqd Cleveland Steam Nav. Go.

IT'S ALL RIGHT.

Webb's Telephone Hand-Book. A book for the
expert as well as the novice- Price $1.00.

ELECTRICIAN PUBLISHING CO.,
5IO IVI^i-ci<j^-t^^ Build Bng, ^Hi^^so-
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Progress the Order of the Age.

THE NEW AMERICAN LEADS.
BecentlmprovemeDtsmadelQ the New Amerioan TnrbiDb have ^acreaaed the power as per

their diameter, aod produced greater uthclenoy from whole to bali t iter thuo any otber turbine,
as eyldenced by the following;, copied from oHrtlged tests made at Holyoke, Mass., on the dales
named, and signed by A. F. Slctman, engineer in charge of experlmenta, and K. S. Watera
hydranlic engineer

The originals of these certificates and tests of other sized wheels can be seen at our office.

Test of a 4.5- n. Wh^e —Jn y 0,'94. Te8tofa44. n. Wheel-July 14, '94.

Head
Rev.

Min.

Cu. Ft.

H. P.
Per
Cent.

Head
Rev.

RlYn.

Cu. Ft
per

Sec.
H. P.

Per
Cent.

Whole Gate
%
a
%

16.16
16.42
16.78
17.03
16.88

119.17
122.00
117.33
111.8:<

118 67

141.68
127.11*

112.60
98.12
82. OT

20s. 27

195.19
176.74
149.99
118.40

79.76
82.68
82.18
79.31
76. B2

Whole Gate
%
%
%

16.33
16.56
16.59
17.13
17.48

128.110

134.80
129.33
125.25
121.011

114.18
120.8.^

104 85

92.76
70.80

199.66
18t.l4
162.89
14:. 40
98.85

80.60
83.09
82.77
79.21
70 60

For Information and Catalogue write

THE DAYTflN GLOBE IRON WORKS CO.. Dayton. P.. U.S.A.

Racine Automatic

HIGH SPEED

ENGINES
Froml to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
highspeedin connection
with tconomy is desired.

Over2.500 in use.

Porcupiae & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalngne
describiagournew
1 to 6 H. P. Auto-
matic Engine and
Boiler outflt.

Racine Hardware Co.,
RACINE, WIS.

BINDERS
FOR THE

Mm Um
$1.00 Each.

CHICAGO.

AMERIGAN-BALL

ENGINES.

Multipolar Dynamos and Motors.

AMERICAN ENGINE CO.,

Bound Brook, N. J.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

WATER WHEELS
For heads of 3 feet to 2000 feet.

BpecisUy designed and adapted Co

ELECTRIC POWER AND LIGHTNING PLANTS.
Securing a hteh e'lamnteed percentaero i^d ^reat nteadlneHR 9^

motion, under variable loads. An aneqaaled conr^'iitratlon of power,
and an nnpreeedented higrh velocttT- Its qnlcklT opnrHtlnK bal-
anced fcates. affords prompt and fine reffalatlon d; governor, HatlB-^
fartlnn guaranteed where otbers fall. Write Cor catalogue, and state
your wantflt

JAMES LEFFEL & CO.. Springfield. Ohio. U. S. ft.

Gas,

Gasoline

OVRR 45.000 SOIiD

THE OTTO

Natural Gas tllblllLU
FOB

Electric Lighting.
SIZES 1 TO 2B0 H. P.

Electric Lip:ht Plants in Operation

from 2 to 250 H. P.

Tie Otto das Eniine Works, Inc.,

PHII^ADEIiPHIA.

Did You Ever
See a copy of our

latest catalogue
of Electrical

Books? loo pages,
mailed free.

ELECTRICIAN PUBLISHII^G CJ,

Suite 510 Marquette Bldg , CHICAGO.

On receipt of..-

10 CENTS
. . We will send you a

Western Etetrlcian

FOR 1896.

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.,

Suite S10 Marquette Bldg., CHICAGO.

'0Q

00
00

For the Webster System of Steam Heating our claim is

absolutely simple and specific— 'tis this : IVe limit ourselves

to claiming; that alike in its effective operation, and its eco-

nomical installation and maintainenee.

The Webster System of Steam Heating
stands alone—in fact is a class by itself. A few '''minutes

devoted to the perusal of our recently issued booklet will fully
enlighten you as to the groundsfor this claim. ^"Z^ua'colyt

WARREN WEBSTER & CO.,
CHICAGO,

1504 Hoiiadnoc]£ Cldg:.

THEMcGORMIGK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
<;lV4'H IIHHT pOW CI- p^T dluill4-K>r AViUl It

IiikIh-i- piT<<-iitn;ii- <»1' iiHi-liil <-n('<*t ihitii liny other
\va(<T- w Im-i-I iH-i<'t<»r»nr iiiiMh'. All slzis. ritclit sind loft

)i;ilir|, ;iM' l)ulll Iimki |i;ilhins [icrl'-clcil Ullddr Kysti'liiutlc tests 111

tlic ll<il',ul,i>-|. -,111114 l-hiiri'-.

I-;iiii.s lt;i\iiiL' pMWiT plants wlilrli sin- iin^;il|sfiirtnry. iiii.l

tlins.-''.,iil.'niiil;itliit.'lli'' liii|irnv<-mriit.nl |inwrts, will llnd It Id

tlu-lr lnl<-i'-sU'M-o]irfr wllli in'-. uh I am w lllinif U\ ^ruur-
ant<'f i-cHiilf H wlH'iM' oIIhth liitvr f'uMi-d, no nint-
\i-v u'liiLi niuko ortiirhiii«> hUHlMM-ii In iinc. NTATT,
HK.^M lltF.Mi:XTH X\U HI-:M» VWIX. CATvl-

S. MORGAN SMITH, York, Pa.
EstUnutoa funilalmil for corniiliito power plauts and

rcHultu giuiruututiu.

ALL
Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

BUY
^'our Electrical Books of the Electrician

Publishing Co., Suite 510 flarquette

Bldg., Chicago. You will save TIME and

MONEY by doing so
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New Orleans.

Memphis.

Office* Factory,

67-69-71

CANAL STREET,
Chicago, III.

The Best and
Cheapest Po^v-
er for driTingj

Dynamos. Steady Iiight Guaranteed. Send
for Catalot^iie, Etc.

Gasoline Engines.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

CHICAGO CAS and GASOLIN E ENGINE

J. J. NORMAN CO., nfrs.,

Used for jaaklng Electric IJight or furniehlng

power 'or any purpose required. Specially

adapted for electric light in private eoterpriaea.

The latest great invention of this progressive age.

Br.ilt In from 2 to 50 horee power. Stationary or

'^rtable. la the simplest power on the market. A
dwarf In size; a Samson in strength. Costs but

little to ran it. Has no equal for even speed and

durability. Send for catalogue.

60 and 62 5. Clinton Street, CHICAQO.

WehdVe furnished fiopefor i

60mofthefdrgestDrim I
infhe country, /

ForTransmnmim UOMMHY,
2i26MM5!XHICAE0.

Preserve Your Copies

Western Electrician.
OF THE

BINDERS $1.00 EACH.
ELECTRICIAN PUBLISHING CO.,

Suite 510 llargnette Building, . . . • CHICAGO.

REG.TRADE MARKS The Phosphor Bronze Smelting Co. Qmited,
2200 WASHINGTON AVE.,PHILADELPHIA.

"ELEPHANT BRAND PHOSPHOR-BRONZE"
ING0TS,CASTINGS,WIRE,RODS,SHEETS,ETC.— DELTA METAL
CASTINGS, STAMPINGS and FORCINGS
ORIGINAL AND Sole Makers IN THE LJ.S.

ROOTIMPROVEDWATERTUBE BOILER.

SBLLINO AOBNTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MF&. CO.,

28 Cliff Street. NEW YORK.

J. C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

Special attention given to the building of Electric Motor and Trail Cars.

Builders of Brill No. 2X Truck with solid forged frame, and "Eurelca" Maxinmm Traction Pivotal Truck:

T F the iron surfaces in a boiler are coated

with soot the heater can't be a fuel

saver. Every part of the

"FLOEIMITEAI HEATER
can be quickly and conveniently cleaned.

Clean-out doors are placed at various points,

making all heating surfaces easy of access.

•Pfmer/can S^oe/erCompanj/.

Chicago: 84 Lake St. New York; 94 Centre St.

Tbe Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manufmturers of th«

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BtJILX IN UNITS OF SO XO 1,000 H, I».

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Glasses of Iron Work,

BpecUtcBtlons, drawlncB and Frleea fomlsliett
on application.

Send for Catalogue of Climax and Compound Boilers.

DOMESTIC
Electrical Work.
Concise and Practical Explanations for Plumb-

ers, Tinners and Hardware Dealers on How
to Wire Buildings for Bells, Alarms,

Annunciators and for Qas
Lighting from Batteries.

Uliisirated with Twenij'-lwo Diagrams.

By William A. Wittbecker.

Price in Paper, 25 Cents.
Price in Cloth. 50 Cents.

THE growing demand for simple electrical ap-
paratus in dwelling liouses. oftiees and work

shops and tlie need of plain instructions wliereby
any person without a previous knowledge of elec-
tricity may be enabled to imdertake tlieir suc-
cessful installation, has nrompled the publication
of tliis little book. It is not intended for the
amateur who seeks for nothing but experimental
work, neither is it expected to enligliten the ex-
pert electrician; but to the person avIio is seeking
for information that will assist Iiim in increasing
his daily earnings this little volume is addressed.
The information given is above all else practi-

cal, and with a close observance of the directions
laid down an:yone without the shghtest knowl-
edge of electncitj^ should be able to do the work
described.

Electrician Publishing Co.,

Suite 5 10 Marquette BIdg.,

0«0*0*0«0*0*0»0»0*0«0*0«0»(

Aluminum
Nickel Alloy.

Manufactured by The NATioNiL Ohe
& Reduction Co. , under Letters Patent
dated Sept. 18, 1891, No. 459,494.

This alloy is especially and now univer-
Bally nsed for armor plates, gun luetal, pro-
jectiles, acid pans, propeller wheels, car
wheels, steel castingsof any description and
general foundry castings in either t^ay
iron, malleable iron, braes, brooztj and cop-
per castings. It is used very extensively iu
puddling furnaies, opeu hearths, reverber-
atory furnaces and steel converteis. Its
fluidity and cleansing properties to mttals,
aside fmm ils strengthening qaalities, are
attested by indisputable authorities.

Aluminum Nickel Alloy is reduced from
twenty cents to FOUR CENTS per pound
in ton or tioo'lb. barrel lots. Sold under
strict guaranty.

National Ore & Reduction Co.,

ST. LOUIS, MO.
Branch Agencies and Supply Offices:

RiOHABD Bated & Son, Ironmongers,
Hamilton, England, and Glasgow, Scotland.
Wm. Clendinneno k, Sons, Moatreal,

Cao.
D. C. CABOLii & Co., Pittsburg, Pa.
The JuDNSON Mfg. Co., San Francisco,

Cnl.

o *o*o*o*o*o »o*o*o*o*o *o#o«

o

DYNAMO BUltbiNG,
With detail drawings and iiistrnctions for winding.
Oiving correct sizes of wire, dimensions of iron, etc.
Also diagram for house wiring

BY l_. C. A.-^^A/^OOD.
Profusely illustrated. Size of page, 10x8 inches. Price, »3.

"This work is gotten up especially for amateur builders and non-professional

men. All measurements and instructions for winding are taken from machines
in actual service. Particular attention has been given to every detail of construc-

tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build dynamos, but to superintendents, engineers

and workmen who have the care of established systems."

—

From Preface.

Pronounced to be a practical and complete work.
^^cnt postpaid on receipt of price.

ELECTRICIAN PUBLISHINC
SUITE 5IO MARQUETTE BUILDING, CHICAGO.

CO.,
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THE NEW DIEHL
Highly finished in Japan,

Nickel, Polished Brass

and Venetian Designs.

ELECTRIC FANS
Increased Efficiency.

Improved Mechanical

Construction.

"We also have a complete stock

of I>irect and Alternating Current
I>esk Fans at very low prices.

If yon are in nee<l of Battery

Fan llotor Outfits we can fill yonr
orders from stock.

For Catalogue and price lists address

METROPOLITAN

ELECTRIC

COMPANY,
186-188 Fifth Avenue, Chicago.

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED.

BY W. H. WAKEMAN.
Cloth. S3 Chapters.372 pages.

ContaininjT a complete list of 300 questions such as will be asked of any
Engineer when taking examination for U. S. Government or State License, all

of which are fully answered in the text.

F=Rice. $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

As one engineer who has read the book says: "I think there are few engi-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more besides."
The author has treated of a very g^reat variety of subjects which are of

vital importance to all M'ho wish to improve and extend their knowledge of
steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out examples by them, so that all who-
can read may understand them.

The 300 questions are an important feature of the book, they are entirely
separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 13 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a
sturdy branch of the National Organization, makes him especially competent
in this part of the work.

The many flattering commendations which this book has already received
from competent judges and high authorities, speak well for its value.

- Suite 510 Marquette Building:, Chicagfo, III.

THE S. K. C. SYSTEM.
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station Distribution,

ill and Factory Equipment,
Generators will be wound and guaranteed for an E. M. F. as high as

I0,000 VOL.XS.
CORRESPONDENCE SOLICITED,

STANLEY ELECTRIC MANUFACTURING COMPANY.
•i-t-tsf^ield, IVIass., UP. S. J\.

THE ROYAL ELECTRIC CO., Montreal, Canada, are

sole licensees for the manufacture and sale of the S. K. C.

System in Canada. .....
BKAXCHFiS OFFICES:

IMe%Ar Vof-lc, 3& ^or-fcla nd-t: St.

iiWrfederson, S- ^.
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KNOWLEDGE IS POWER.
Everyone engaged in the electrical business should keep posted on the developments in

the art by reading the latest books on the subject. We are headquarters in the

West for electrical books and can fill orders for any work published^ promptly on

receipt of price. We call your special attention to the following standard books:

Allsopt P. C.—Eleotrioal Bell Coostruotion; Treatiae on the
OonetrnctioQ of Electric Bells, Jndicatora, and Bimllar
apparatua. 177 Illustrations $1.3&

Aae;ell, J.—Elementa of Magnetism and Btectriolty, with
Practical Inatmctions for the Performance of Exprl-
mente, and the ooaatrnctloQ of cheap apparatus. One
hundredth thousand. 160 illustrations $1.0

u

Atkinson, Philip.—The Elements of Electric Lighting.
Seventh edition, fully revised, and new matter added. 101
illustrations. 260 pages $1.50

Atkinson, Philip.—The Elements of Pynamlo Electricity and
Magnetism. 406 pages and 117 illuetretiuns. Second
edition $2.00

AyrtoHt W. E.—Practical Electricity; a Laboratory and
Lecture Ooorse lor Elrst-year Htudenta of Electrical
Engineering, based on the Practical Definitions of the
Electrical Units. With numerous illustrations* Sixth
edition $2.50

Badtt Lieut. P. B.—New Dynamo Tenders' Hand Boob. This
is, aa the name indicated, a New Book, mach more com-
plete than the old one, vrlth all the iDformation, inetmc-
siona and rules which are required by practical men,
as Dynamo Tenders, Linemen, StBtlonary Engineers, nnd
owners and operators of all kinds of Electric flanta. .It is

the only book of the kind published in the English
language. 226 pages, 140 iUnatrations, flexible cloth
binding, size of type page 6}^x3 inches $1.00

Badt, Lieut. P. B.—Incandescent Wiring Hand-book. A
timely book containing full illustrations for Incandeacent
wiring and complete information concerning methods of
rnuniog wires, location of safety devices, splices, Inanla-

tion, testing for fanlts, wire gauges, general electrical

data, calculating sizes of wires, wiring fixtures, elevator;,
buildings. Isolated and central station plants. The only
book of the kind published. Type page 6J6*3 inchea,
flexible cloth binding, 66 pages, 36 cuts and 6 tables, 3 of
which are 12x18 iacties $1.00

Badt, Lieut. F. B.—Bell Hangers' Haud-ook. Juat the boot
for people engaged in aelling, installing or handling elec-
tric batteriea* electric bella, elevators, house or hotel
annunciators, burglar or fire alarms, electric gas lighting
apparatus, eleotrlo heat apparatus. 106 pages, 97 iUustra-
tJona, flexible cloth binding. Type page 53^x3 inchectl.OO

Badt, Lieut. P. B.—Electric Tranamisaion Hand-book. First
edition, three thousand copies. 97 pages, 22 fllnstratlons,

27 original tables $1.00

Gives more Practical information on the subject than
any work published to date - The book contains all neces-
sary information for Power Producers, Capitallats, Agents,
Engineers and Motor Inspectors. With thia book anybody
may make estimates on the co9t of Tranamisaion Plants.

Bedell, Fred'k and Albert C. Crehore.—Alternating Cur-
rents; An Analytical and Qraphioal Treatment for Htn-
denta and Engineers. Second edition. 112 illnstra-

tlona .- $2.60

Blakesley, T. H.—Papers on Alternating Currents of Elec-
tricity for the use of Students and Engineers. Third
edition, enlarged. 12mo, cloth. $1.60

Bonney, Q. E.—Eiectro-Plster's Hand Book. A Hannal for
Amateurs and Tonng Students on Electro-UetallUFgy. 60
Illustrations. 208 pages. 12mo, cloth $1.26

Bottone, S. R.—Electrical Instrument Making for Amateurs.
A Practical Hand-book, with 48 iUnstratlons. Fourth edi-

tion. Enlarged by a chapter on the Telephone $0.50

Bottone, 5. R.—The Dynamo. How Made and How Used. A
Book for Amatenre. Eighth edition, with additional mat-
ter and 39 Illustrations $1.00

Bottone, S. R.—Electro-Motors. How Made and How Used.
A Handbook for Amateurs and Practical Men. Beduced to

$0 50

Bottone, S. R.—How to Manage the Dynamo. A Hand-book
for Ship Engineers, Electric Light Engineers and Electro-

Platers $0.60

Buckley, W. J.—Electric Lighting Plants, their cost and
operation. 275 pages, many Ulustrations and diagrams
Cloth $2.00

Paper 1.00

Cox, Frank P.—Oontinnous ,
Ortrrent Dynamos and Motors.

An Elementary Treatise for Students and Engineers.
Ilinstrated $2.00

Crocker, P. B., and Wheeler, 5. S.—The Practical Manage-
ment of Dynamos and Motors. With a apdcial chapter by
H, A. Foster. Illustrated. Second edition, revised and
enlarged $1-00

Crosby, O. T., and Dr. Louis Bell.—The Electric Bailway In

Theory and Practice. A Complete Treatise on the Con-
etmotioQ and Operation of Elpctric Ballways, Second edi-

tion, revised and enlarged. 183 iUustratlonn $2.51

Desmond. Chas.—Electricity for Engineers Part I. Con-
stant Current. A clear and comprehensive treatise on the
prlnciplee, construction and operation of Dynamos, Mo-
tors,- Lamps. Indicator and Meaauririg Instruments; also a
full explflDBtlon of the electrical terms used in the work.
Part XI. Alternate Current Apparatus. Oontainicg en
explanation of the prinolplea governing the generation of,

' and a deacrlptlon of the instruments and machinery used
in connection with Altemate ±.lectrio Currents. Illus-

trated. Bevised edition $2.50

Dyer, A.—Induction Coils. How Made and How Used. Third
edition. Boards $0.60

Fleming, J. A.—Short Lectures to Eif>ctricBl Artiaans. A
course of Experimental Lectures delivered to a Practical
Audience. Fourth edition. 74 illustrations $1.60

Flemins^T J. A.—The Alternate Current Transformer in
Theory and Practice. Vol. I. The Induction of Electric
Currents, 600 pages, fully illustrated and with copious
Index. Second edition $3.00
Synopsis of contents; Chapter 1, Introductory. 2. Elec-

tro-Magnetio Induction . 3. The Theory of Simple Periodic
Currents. 4. Mutual and Self Induction. 6. Dynamical
Theory of Current Induction.
Vol. II. The Utllizatlou of Induced Currents, 8vo. cloth.

London, 1892 $5.00

Gore, Q.—The Art of Electro>Metallurgy, Inclndlng all Known
Processes of Electro Deposition. Fourth edition $2.00

Gordon.—School Electricity. Sources, Currents, Measure-
ment, Tele^raphv, Telephony, Lightning, Electrolysis,
Induction, etc. 262 pages, with 140 illustrations $2.00

Qrler, Thos. 0.—Wiring for Motor Oiroaits. A handy little

pamphlet containing tables for wiring and for motor serv-
ice, arranged in convenient form for ready reference, $1.00

Haskins,C. H.—ThoGalvanometer audits Uses. AManualfor
Electricians and Students. Fourtii edition, revised . .$1.50

Hasklns.— Transformer?. Their Theory, Construction and
Application Simplified. 38 illustrationa $1.25

Hawkins, C. C. and F. WalUs.—The Dynamo, its Theory,
Design and Manufacture. 190 illustrations $3.00

Herlng:.—Practical Directions for Winding MRgnets and
Dynamos. 12mo. cloth, reprint without additions $1.25

Hopkins, Qeo. M. — Experimental Sqienre. Elementary,
Practical and Experimental Physics, 650 IUnatrations $4.00

Hopklnson.—Original Papers on Dynamo Machinery and
Allied Subjects. lUustrated $1.00

Hopkinson, Dr. John.—Dynamic Electricity; It*! Modern Use
and Measurement, chiefly in its Application to Electric
Lighting and Telegraphy $0.50

Hospitaller, E.—Domestic Electricity for AmateuTa, Trans-
lated from the French. With additions by C. J. Wharton.
With illustrationB $2 50

Houston, Prof. E. J.—A Dictionary of Electrical Words,
Terms and phrases. Third edition, re-written and greatly
enlarged. Large 8vo. 562 pages, and 670 IUnatrations

$6.00

Kapp, Gisbert.—Electric Transmission of Energy and its

Transformation, Snbdlvison and Distribatlon . A practi-
cal handbook. Third edition $3.00

Kapp, Gisbert.—Alternate Current Machinery Illustrated.$0.60
[Vol. 96 Van Nostrand's Science Seriea.J

Kapp, Gisbert.— Alternating Curre' ta of Electricity. Their
Generation, Measurement, Distribution and Application.
AuthoTizfd American ed. With an introduction by WilUair
Stanley Jr. Uluatrated $1.00

Kapp, Gisbert.—Dynamos, Alternators and Transiormers.
138 illustrations $4.00

Kempe, H. R.—A Handbook of Electrical Testing. Fifth edi-

tion. 200 Illustrations. 8vo. cloth. London, 1892 $7.25

In this edition there Is a considerable amount of new
matter; the old matter has been thoroughly revised.

Kempe, H. R.—The Electrical Engineer's Pocket Book.
Modern Bules, irormolee, Tables and Data. 32mo, leather

'. $1.75

Lockwoodi.T. D."Electricity, Magnetism and Electric Teleg-
raphy. A Practical Guide and Handbook of General
Information fpr Electrical Students, . Operators and In-
apectore. 376 pages, 162 lUustrations $2.50

Lockwood, T. D.—Electrical Measurement and the Galvanom-
eter; its CoDfitmctlon and Use. Second edition... $1.60

Lockwood, T. D.— Practical Information for Telephonists.
12mo, cloth. N". Y $1.00

Meadowcroft. W. H.—The A. B. 0. of Electricity. 36

Illustrations .$0.60

Martin, T. C—Inventions, Beaearchesand Writings of Nikola
Tesla. With special reference to his work in polyphase
currents and high potential lighting. 600 pp. 300 Illustra-

tions, second edition $4.00

Martin, T. C. and Wetzler, J—The Electric Motor and its
Appli28tionB. Third edition. With an Appendix on the
Development of the Electric Motor alnce 1888. By Dr. J^.

BeU. 300 lUu&tratiofla $3.00

riaver, and Davis, M.M.—The Quadruplex. With Chapters
on the Dynamo-Electric Machine in Relation to the Quad-
ruplex. The Practical Working of tiie Duplex Telegraph
Repeaters and the Wheatstone Automatic Telegraph. 63
illustrationa $1.6C

McCfure.J. B.—Edison and his Inventions, with Full Ex-
planations of the Telephone, Phonograph, Taeemeter,
Electric Light and all his Principal Discoveries, etc. .$1.00

NIaudet, Alfred.—Elementary Treatise on Electric Batteries.
Translated from the French by L. M. Fishback. IMus.
trated $a.5Q

Noll, Augustus.—How to Wire Buildings. A manual of the
art of interior wiring. Illustrated $1.50

Pope, Franklin Leonard.—Modern Practice of the Electric
Telegraph. A technical Hand-book for Electricians,
Managers and Operators. 186 llluatratlonB. 14th edition,
rewritten and enlarged $1.50

Prindle, H. B.—A Popular Treatise on the Electric Bailway
otto-day. Fully iUustrated $0.25

Russell, Stuart A.—Electric Light Cables and Distribution
of Electricity. 107 illustrations $2.25

Salomons, Sir David.—Electric Light Installations. Vol. 1.

The Management of Accumulators. A Practical Hand-
book. 7th edition, revised and enlarged. With illus-

trations. 12 mo, cl. London, 1893 $1.60

5loane, T. O'Conner.—Electricity Simplified. The Practice
and Theory of Electricity, includlog a Popular beview of
the Theory of Electricily-, with Analogies and Examples
of its Practical Application In every-day life. Illus-
trated $1.00

Sloane, T. O'Connor.-—The Standard Electrical Dictionary.
A Popular Dictionary of Words and Terms used in the
practice of Electrical Engineering, 360 illustrations. $3.00

Sloane, T. O'Connor.—Electric Toy Making for Amateurs,
Including Batteries, Magnets, Motors, Mlsceilaneoas Toys

$1.00

Sloane, T. O'Connor.—The Arithmetio of Electricity. A
Mannal of Electrical Calculations byArithmeticai Methods,
including numerous rules, examples and tables In ^e field

of practical electrical engineering and experimenting.
Third edition, revised „ $1.00

Tesla, Nikola.—Experiments with Alternate Currents of High
Potential and High frequency. A lecture delivered before
tbe Institution of Electrical Engineers, London, With a
portrait and biographical sketch of the Author. Illus-

trated $100
Tesla, Nikola.-Lectures on the Electro-Magnet. Ulustrnted,

$1.00

Thurston, Prof. R. H.—Stationary Steam Engines, espedlaliy
adapted to Electric Lighting Purposes. Treating of the
development of Steam Engines, the Principles of Con-
struction and Economy, with description of Moderate and
High Speed Engines. With many folding plates $1.50

Thomson. Prof. Elihu—What is Electricity* IlluBtrated,$0.25
Thompson, Sylvanus P.—Dynamo-Electric Machinery. A

Series of Lecturea, with an introduction by Franklin L.
Pope. 16mo. Numerous illustrations, fancy boards (Van
Nostrand's Science Series, No. 66) $0.60

Thompson, 5ylvanus P.—Polyphase Electric Currents and
Alternate-Current Motors. Mailed to any address in the
world on receipt of , $3.50

Thompson, Sylvanus P.—Eecent Progress in Dynamo-Elec-
tric Machines, being a Supplement to Dynamo-Electric
Machinery. 16mo. (Van Nostrand's Science Series,
No. 75) $9.50

Thompson, Sylvanus P.—Dynamo - Electric Machinery.
Fourth edition, revised and rewritten. Numeroos illus-

trations and 29 plates. 1,000 pages $6 00

Trevert.—How to Make Electric Batteries at Home. Illus
trated $0.25

Urq -I hart .—Electro-Plating. A Practical Hand-book on the
Deposition of Copper, Silver, Nickel, Gold, Aluminum,
Brass, Platinum, etc. Second edition; carefully revised,
with additlooB $2.00

Walker, _F.—Practical Dynamo Building, for Amateurs. How
to wind for any output. With numerous illustrations.

18mo, boards. (Van Nostrand's Science Series, No. 98).$0,5<)

Webb, H. L.—A practical Guide to the Testing of Insulated
Wires and Cables. Illustrated $1.00

Webb, Herbert Laws.—Telephone Hand-book, lUustrated.
12mo, cloth, Chicago, 1895 $1.00
The only complete work on the Telephone. All possible

information for any one interested in Telephones and how
to make and operate them.

ELECTRICIAN PUBLISHING CO.,
.,.*. Suite 510 Marquette Buildings Chicago..

2Ei5
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ME.

5T0RA(iC

BATTERY

Hn
JOINTS
SOLDER
PASTE

U PELLETS

pERfECTIflSULATi

""-''- BATTERY CO-

CLEVELAND OHIO

mWHIDE

LEATHER.

HtlLTZ'S PATENT

flUiliY COVER.

DRESSING

W^ LEATREI

'1)ynamo
e0EL.TINGr. St. l>oiii8. Mo., U. ». A.

BBA^VOHES: Idl Summer St., Boston; 113 Liberty St., Nev Toil:; 129 Korth 3d St., FbUadelphls.

'rSsncIJor Qrc u lars

THEATRE DIMMERS,
IRONCLADRHEOSTATCO.,Westflel(l,N,J.

ROSE POLYTECHNIC INSTITUTE,
Terre Haute, Ind. A School of Engineering,
Mechanical, Electrical, Civil Eneineering, Chemical
couraeB. 'Well eDdowed. Eiteneive Shops and Foun-
dry. Moderaly equipped Laboratories In all depart-

ments. EipeDBBB low. Address C. L. MEES, Free,

3mm
5EAMLE5S • BRA5S TUBESIJ

- CQPPER - •

BRAZED BRASS TUBESji
BRASS R9DS= BRA5SWIRE-]
C9PP£RR0D5 ^C°PPERW1R&|

JfftO/=0P 2S0PA.6£-

'°*'^-.eHi6A(iQiLLU-5A-

VULCANIZED FIBRE GO.

EST-A-EXjISHED 1873.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
FACTORY:

WILMINGTON, DEL.

In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

The Standard Electrical Insulating Material of tlie World. OFFICE:
14 DEY ST., NEW YORIC.

REWIRED W[TH RAVEM WHrTE CORE WIRE

OFFICE

1131 The Rookery.

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

GEHTLEMEN:^After carefully consider-
ing the merits of the various brands of
wire upon the market, "we have decided to

use your "Raven White Core" e.\clusively

for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test

will no doubt be a most severe one.
Yours very truly

THE FERRIS WHEEL 00.
By L. V. Rice. Mgr.

Used exclusively for all Incandescent Light-
ing at World's Columbian E.vposition.

Used in some of the largest buildings in the United
States.

GRIMSHAW WHITE CORE

RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

Used by some of the largest Central Stations

and Fire and Police Departments in the U.S.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St.. New York.
TtnlWTTFS. ( CHICAGO: BOSTON: SANFRANCISCO.
iiiiji.i\i^jijis.-|g2o Dearborn St. 134 Congress St. 102 Sacramento St.

%^/^i%/9^'%'%^/%'%'^'%'%'%'%^'%/%'^^/m>%'%/9im'%>%i%'^'%/%'%i%'%^

Black Diamond File Works.
Est. 1863. Inc. 1895.

Twelve

Medals

Awarded at

international

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Our goods are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY, |
PHILADELPHIA, PA. W

IRON ARMORED CONDUIT
(CUMMINC'S PATENTS)

FOR INTERIOR CONSTRUCTION.

ARMORITE INTERIOR - CONDUIT - COMPANY,
Office and Works: 478-480 Fort St. West, Detroit, Mich.

WIRE
LINKS

WIRE
LINKS.FUSE

SHAWMUT
FUSE WIRE COMPANY,

93 Federal St.,
BOSTON, MASS.

Morris Metcalf, Representative,
100 Washington St., CHICAGO, ILL.

Electric Lighting anil
Power Apparatuii.

THE

Throe clrf^ulta run from an
80 Uffht -i.iKW volt Ilrush dynu^
mo; thH iiiaxlnium potential
botwonii iiny two poluts on the
circultfi. or <lynaino, not ox-
cofMlliiK I,WW volts. This was
oxhlblted at tlio Urusb 'ex-
hibit at tliu Ntitlonul Kxblbl-
tlou ill Now York.

Auuiir:iH)i In all tamx'ltlOH.
'I'by KiiHHtOI Klicrtrlc t'ornpany,

liHiiver. (liili).

Maicnall & lillllH, Vukubaina, .Japan.

BRUSH
ELECTRIC CO.,

Office and WorkM, Cor. Belilen and Mason Sts., CIiKTBI,AlVD, OHIO,



$3 per Annum. ConvTiirht, 1896, bv
ElectriclftQ Pobllshlng Comnonf, Cblca^ EVERY SATURDAY. 10 cents per Copy.

iVol. XIX CHICAGO, AUGUST 29, li No. 9

SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

"'Tr.'HixsoN?'' Simplex Blectrical Company,
mi Monadnock Block, CHICAGO. 75-81 Cornhill, BOSTON, MASS.

IVI
MANUFACTUHEH OF

INSULATED ELECTRIC WIRE,
aOO Aan> 203 SIORTH third street, - PHIIrADEIiPHIA, PA.

INSULATED WIRES AND CABLES
Aerial,

Underground and

Submarine,
For

*EI<KPH09tE,
TEIiK«RAPH,
UeHT and POWER.
Lead encasing in all its

Branches.

KKBITB TAPES.

W, R. BRIXEY, Mfr.,
J. E. HAM, Cen'l Agt.
203 Broadway, New York
S. F. B. Morse,

Chicago, III.

CALIFORNIA
ELECTRICALWORKS.

San Francisco, Cal.
NEW ORLEANS
ELECTRIC CO.,

New Orleans, La.
KENNEDY&
DUPEROW,

Washington, D. C.

WILLARDL.CANDEB, I „,,,._.„ j,.„..„, GEO. T. MANSON. W.H. HODGINS,
H.DURAKTCHEEVEB,(1"^™^^'*"°''8"S' Gen'lSupt. Secretary.

THE OKONITE COMPANY. LIMITED,

^oN'^:
253 Broadway, New York.

INSULATED

WIRESandCABLES,
For Aerial, Submarine and Underground Use.

, Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape.

BRANCHES: Chicago. Boston, Philadelphia, Pittsburgh, Minneapolis, Cincinnati, Kansas City,

Omaha, Louisville, St. Louis, San Francisco, London and So. America.

IRON ARMORED CONDUIT
(CUMMINC'S PATENTS)

FOR INTERIOR CONSTRUCTION.

ARMORITE - INTERIOR - CONDUIT - COMPANY,
• Office and Works: 478-480 Fort St. West, Petroit, Mich.

NATIONAL INDIA
RUBBER CO.'S

Wires # Cables.N. 1. R.
Factory and Offices;

BRISTOL, - R. I.Fkederick S. MiNOTT. Gen'l J\fgr.

BRANCHES?
jfew York omce. iS7 Broadivay, H. L. Burdick, Mgr.

San Francisco 577-579 Market St. „.„ .

Clucago, MetropoUtan Electric Co., 186-lSS Fiftli Ave.

LAMPS
Arc aM lEcaniescem.

Adams-Bagnall Electric Co.,

CLEVELAND, O.
New York, 222 Havemeyer Building.

Ci^icago. 1654 Monadnock Block.

WESTON EleeMcal Ingtment Co.,

** „4 1,0 William St., NEWARK. N. J., U. S. A,

Tie Weston WarflPortaWe

Direct Reailiii

Voltmeters and Wattmeters

Altemtliig anl Direct cnrreil Circuits

Are the only standard portable in-

struments of the type deserving this

name. Write for circular and price

lists 3 and 4.

The NORTHERN ELECTRICAL MFG. CO.,
Vlsdison, ^A^I^.,

Manufacturers Of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILING OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space in the ordinary manner. All bearings

self-oiling. See our new patented device for CONNECTING flOTORS DIRECT TO LINE SHAFT
SAVING BELTS, PULLEYS AND FLOOR SPACE

BEST
AND

CHEAPEST.

^ ALUMINUM.

DON'T
BREAK,
TARNISH

OR
RUST.

9fade in all deep and flat oone sttyle 10 to 35 inclies in diameter.

GILLETT MFC. CO., Detroit, Mich.

WASHINGTON PATENT AGENCY,
908-914 G St„ N. W., Washington. D. C.

Largest in the world. Advice free. Electrical
Experts.

Grimshaw Wires and Cables.

Incandescent Lamps,

Soclcets. Switches, Etc.

J.W.MASON,
DEALER IN

General Electrical Supplies,

KANSAS CITY, MO.

CARPENTER
ENAMEL RHEOSTATS.

Automatic Slotor Starters.
All sizes. List price of 1 H. P. size, $13.00.

Beliable. Fully guaranteed. Highly finished. Cheap.

Ward Leonard Electric Co., Hoboken, N. J.

"CAHALL"
VERTICAL WATER TUBE BOILER.

BEST IN THE WORLD.
Manufactured by

The Aultman & Taylor Machinery Co.

SEND FOR CATALOGUE.
Cahall Sales Department,
Sole Agents for the U. S.

Baok of Cominerce BIdg., Pittsburg.

The Rookery. Chicago.
542 Drexel BIdg., Philadelphia.

lOISTremoDl BIdg.. Boslon.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plant**
CBtlmates and Drawings Snbxulttad.

WESTON ENGINE CO.,
PAINTED POST, N. V,

RKPRESENTATIVJSS.
JULIANSOHOLLiOO., - 126 Liberty St. , N. T. City.
THE REYNOLDS-LABOR .t CO., 41 No. 7tO St., Phila.
SCKANTON SUPPLY & MACH'Y 00., • Scranton, Pa.
THOS.K.CABEY&BROS.CO.,2CLight3t.,BBlHmore,Hd.
MITCHELL, LEWIS & STAVEB CO., Seattle, Wash.

THE BALL 1^ WOOD COMPANY,
Builders of Improved Automatic Cut-Off Bngines.

BKPBKSJBNTATITJBS :

Stem ti SllTerman, 70'' Arch St., Philadelphia, Pa. C. £. Sargent, Tort Dearborn Bldg., Ohio«£0,XlL
Oeoxge M. KenyoDi Eudicott Arcade, St. Paul, MJnn. Jamea & aompaiiy« Chattanooga. TeoOa

RauManufacturingCo,
Russell Bldg., Randolpli and Canal Sts., Chicago, III.,

MANUFACTURERS OF

^ Clusters, Flanges,
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THE CARD ELECTRIC COMPANY,
IVIans-Fiold, OKio.

Generators for Power
Transmission and Iso-

lated Lighting.

Generators are all Mul-

tipolar and Slow Speed.

Agents Wanted in Unoccupied Territory

m Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates.

OF MICANITE FOR COMMUTATOR SEGMENTS

ARE A SAVING OVER OLD METHODS OF INSULATION.
Large Sample on application. Mention thickness you require

MICA INSULATOR CO., Sole Manufacturers.

CANlfF

NEW YORK:
218 Water Street.

CHICAGO:
163 Lake Street.

REGISTEREO

LONDON, ENG.:
12 Camomile St.

TRY OUR PRICE!
Been building these machines three years

and now want to branch out.

AGENTS WANTED.
Send for catalogue.

PIQUA IRON WORKS,
Piqna, Obio.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

Arc, Diroc-fc Curren-fc and Xki-fcerna-t-

ing Incandescen-fc l—igh'tfng and
W^^M^&r Transnrkission.

READ THE ELECTRICAL PAPER.

THE K. A. K. CONDUIT SYSTEM
SIMPLE IN CONSTRUCTION AND PRACTICAL IN OPERATION.

DERFECT INSULATION. The exposed doubly insulated contact rail is in sections and
is connected independently by a fuse or cut-out to the doubly insulated and independent

feeder wire. The trolley can be raised from and lowered into the slot at will. Especially
adapted for use in conjunction with the overhead trolley.

KROTZ, ALLEN & KELLY,
SEND FOR CATALOCUE. SPRINGFIELD, OHIO, U. S. A.
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In Two

Years The

The -^

''Pioneer"
Enclosed Arc Lamp.

Saving
in carbon and trimrning alone

pays for the lamp, and you are free

from the annoyance of daily cleaning,

as it runs two to three weeks without

change of carbons. It is shadowless,

noiseless and steady. A perfect spark arrester—simple and safe.

THE ELECTRIC ARC LIGHT CO.

LOUIS B. MARKS, M. M. E.,

Chief Electrician.

687 & 689 BROADWAY,
...New York...

Jewell Belting Co.,

TAKKERS OF

OAK BELTING LEATHER,
Slannfactnrers of ...

.

High Grade Oak Belting,

HARTFORD, CONN.

Central Manufacturing; Co.,
CHA.1^XAJ400QA^ bianufactukers and dealers in ^ TENN.

YELLOW RlNrr

- P 1 M S -

c R'crsSRSWS^^^a

.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Abendrotli & Root Mf. Co. xix

Adams & Weatlake Co xi

Adams-Bagnall EL Co i

Akron Elec. Mfg. Co xl

American Battery Co
American BoUer Co xix

American Carbon Co vi

American Elec. Works xi

American Engine Co v

Armorite Interior Con. Co. i

Arnold. B.J xvil

Arnold, Schwinn &, Co. . . xvii

Bain, Force xvli

Baker&Co xii

BaU & Wood Co., The i

Ball Engine Co xiv

Barnes, Wallace x
Baraett Co., G. & H xxil

Becker, August x

Besly A Co., Chas. H xxil

Biddle, James G
Bowers Bros

Brady.T. H xl

BriUCo., J. G xix
Brixey, W. E i

Brockton Elec. Mfg. Co. . . vi

Brown. D., Cedar Co xii

Brush Electric Co xsti

Bryan & Humphrey xvli

Buckeye Electric Co viil

Butler Hard Rubber Co ... .

Card Electric Co ii

Central Mfg. Co iii

Channon Co., H xix

Chicago Belting Co xix

C.,B. &Q. R. R xiii

Chicago Edison Co iv

Chic. GenL Fixture Co... xvi

Chicago Ins. Wire Co x
Chicago Teleph. Sup. Co. xv
ClonbrockS. B. Co xix

Clymer &. Heilman xill

C, M. & St. P. R. R xvii

Colbum Electric Mfg. Co..

Collins&Co.,H. E i

Commercial Elec. Sup.Co.

Cor. School of Technol'y..

Cutter EI. & Mfg. Co vin

Dayton GlobelronWks.Coxvlii
Det.&Clev. Steam Nav.Co-.xvil

Dickinson Elec. Supply Co. iv

Diehl Mfg. Go vii

Directory, Principal Elec.
and Mech. Engineers... xvii

Dixon Crucible Co., Jos. . . x

Eastern Elec. Cable Co ... . xi

Eddy Elec. Mfg. Co v
Edison Dec. & M. Lp. Dept. x
Electric Arc Light Co Ill

Electric Appliance Co x
Electric Storage Batt. Co. .

For ^lassi'fi

Electrician Pub. Co
viii, xiv, xvi, xxi

Empire China Works xv
Eyanson & Armpriester..

Farr Tel. & Con.Sp. Co ... . xv

Ferracute Mach. Co xviil

FiberiteCo., The viii

Fleming- Spence Elec'l Co.

Forest City EI. Works....
For Sale Advertisemts xii

Ft. Wayne EL Corp ii

Fuel Economizer Co

Garlock Packing Co
Garton-Danlels Elec. Co.. xili

General Electric Co ix

General Inc. Arc Lt. Co... iv

Gillett Mfg. Co i

Gordon-BumhamBt.Co... xiv

Guild & Lord

Hart.C.S xii

Hart & Hegeman Mfg. Co. xii

Hobart Elec. Mfg. Co xi

Holmes Fibre-Graphite Co. x

Holmes, Pyott i Co xii

Huebel & Manger xv
Hunter Fan & Motor Co iv

Imperial Poicelain Works, viii

Independent Elec. Co
Intemat'l Cor. Schools... viii

International Elec. Co.... x
Iron-Clad Rheostat Co.... xxii

Jewell Belting Co iii

Johns Mfg. Co., H. W iv

Kari,avert Mfg. Go xxli

Klipstein & Co.. A xi

Krotz, Allen & Kelly ii

Ladd A. W xii

Lasell A Co., Edward
Leclanche Bt. Co xlii

Leffel A Co., James xvili

Leonard, Ward, Elec. Co.. i

LeRoy, J. A viii

Lombard Water Wh. G. Co.

Manhattan Gen'l Cons. Co. x
Mason, J. W i

Mayo, V.J xvii

McEwen. J. H. Mfg. Co... xiii

McRae, A. L xvii

MenomineeEL&M. Co... xi

Metropolitan Elec. Co
Missouri Tel. Mfg. Co xv
Moore, Alfred F 1

Morris, Tasker & Co
Morrison Southern EL Co. xxil

Munsell & Co., Eugene ii

National India Rubber Co. i

National Ore & Red, Co.. xix

New York Ins. Wire Co. . . xxii

Norman, J. J. Co xix

Northern Elec. Mfg. Co ... . i

NorthwestEngineer'g Co... xv

OkoniteCo., The 1

Orient Electric Co. , The . .

Otto Gas Engine WkB

Partridge Carbon Co
Pearson, F. J. Mfg. Co
Peerless Rubber Mfg.Co.. . x
Perkins EL Switch Mfg. Co. v

Perrlzo, Paul, Jr., Cedar &
Lumber Co xll

Peru Elec. Mfg. Co vi

Philadelphia Eng. Works, xiv

Phillips Ins'd. Wire Co. . xi

Phoenix Glass Co xi

Phosphor-Bronzes. Co.Ld xix

Piqua Iron Works ii

Racine Hardware Co xviil

Rau Mfg. Co i

Reisinger, Hugo
Remington-SholesT.Co . . xv
Richards & Meacham
Rose Polytechniclnstitute

Samson Cordage Wks x
Sawyer-Man ElectrlcCo .. .

Shawmut Fuse Wire Co... xxii

Shultz Belting Co xxii

Siemens & Halske E. Co..

Simplex Electrical Co.,The, 1

Sioux City Brass Works...

Smith, S.Morgan xviii

Standard Inc. Lamp Co. —
Standard Paint Co x
Standard TeL & Elec. Co. . xv
Standard Underg.Cable Co.

Stanley Electric Mfg. Co..

Stilwell-Bierce & Smith-

ValleCo xii, xlil

Storey Motor & Tool Co. .

United EL Imp. Co

Van Duzen Gas Eng. Co.. xix
VanNuis,C. S x

Viaduct Mfg. Co xv
ViUcanlzed Fibre Co xxil

Want Advertisements ... xii

Washington Pat. Agency , l

Webster, Warren & Co ... .

Werthelm. Ed
Western Electric Co rii

WestinghouseEl.&Mf.Co . . v

Weston Electrical Ins. Co. i

Weston Engine Co i

Whitcomb, Geo. D. Co .... xii

Whitney Elec. Inst. Co x
WiUard EL & Battery Co. xxil

WlHiamsportWdn.PlpeCo.
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HARDTMUTH GORED CARBONS for Oirect and Alternating Current

ARO l-AIVI r HABIRSHAW AND Q. E. CO.'S {

WIRES AND CABLES. 1

AMERICAN CARBON CO.'S Plain and Coated
CARBONS FOR SERIES ARC LICHTINC.

Chiicsigo Edison Co.,
DEALERS IN ELECTRIC LICHTINC SUPPLIES,

139 Adams Street, CHICAGO.

GENERAL WESTERN AGENTS

HABIRSHAW AND Q. E. CO.'S

WIRES AND CABLES.

BERGMANN
Long Life Lamp,

1 50 HOURS.
For Direct Current Constant Potential Circuits.

The Best Enclosed

I Arc Lamp on the Market.
Send for quotations on all styles
of Arc liamps

SOLE AGENTS FOR THE CELEBRATED

SUN-SCHMELZER
NURNBERC CARBONS.

GENERAL INCANDESCENT
' „ ARC LIGHT COMPANY,

© 572 to 578 First Ave., NEW YORK.

R. B. COREY, = Gen'I Sales Agent.

ELECTRIC
LAMP
SICNS

NEW ERA IN ELECTRIC ADVERTISING.
Each lamp is a single letter, wliicli greatly simplifies the construction

of a sign, and permits an unlimited advertising display. This sign

is low-priced, economical of operation, easily read, very conspicuous,
and may be changed in a moment from one form of words to another.

We manufacture High Grade Incandescent Lamps. Lamps of any
voltage furnished.

^^sk y^%jr ^11

Seimpl^ ^r
•for

DICKINSON ELECTRIC SOPPLY CO.,
High Crade Incandescent Lamps,

American Tract Society Building, NO. 150 NASSAU STREET, NEW YORK.

Tltlf.J."ictritCarM(r.
(PATENTED.)

Simplicity—Effectiveness— Durability—Economy.
9fo coils to short-circuit or break, no oxidation, perfect air
circulation, easily controlled and reernlated by patented knife
s^vitch. Adjustable to three different degrees of heat. Prices.
etc., on application. .......

H. W. JOHNS MANUFACTURING CO.,"*"**" «.'""'."'"c.i?.T/io. i,.,..

New Vork. Philadelphia. Boston.

m ALTERNATING CEILING FAN WORKS.
We Guarantee It. Uses less currentNo Commutator. No Brushes,

than any Fan on the Market.

Our Direc-t Ourren-t Fan ^AAorlcs.
OUR GUARANTEE IS GOOD. Only Fan having Blade Adjuster. Air can

be thrown UP or DOWN. All Bearings SELF-OILING.
Ask for New Catalogue and Discounts, and you will send us an order

FANS FINISHED IN BRONZE, NICKEL AND POLISHED BRASS. We manufacture a full line of BELT

]
FANS AND WATER MOTORS, Agents wanted in Leading Cities.

Hunter Fan & Motor Co.,
tSucoesSOrs Ui TucrU Wnlc-r MetiT Co..)

FUI-TOIM, IM. Y.
P B. LATHAn & CO., Agents, 136 Liberty Street, NEW YORK....
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

IVe build all necessary apparatus for the transmission of Electrical
Power throiig:Ii factory or other buUdings.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORK, H. B. Coho & Co., Mail and Express Building.
PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blalie.

ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bldg., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine

Westinghouse Electric and Manufacturing Company,
i-t-tsburs.

MANUFACTURERS OF

Standard Systems for Electric Light and Power DlstrWlon In Cities, Factories, Mills and Mines.

The Tesia Polyphase Alternating System of Electrical Transmission by which
Poirer, Incandescent and Arc liishting may be operated from the same circuits.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

CHARLOTTE, N. C, 36-38 College St.NEW YORK, 130 Broadway. PITTSBURQ, Westlnzbouse Building.
CHICAQO. New York Life BuiidlDE. TACOMA, WASH., 10a South loth St. BUFFALO, Erie County Banic Building.

ST. LOUIS, American Central Bldg. SYRACUSE. N. Y., Ba^table Building. SAN FRANCISCO, mill Building.

For Canada address AJteam & l!4oper, Ottawa. Can.

BOSTON, Exchange Building.
PHILADELPHIA, Qlrard Building.

WASHINGTON, D. C, 1333 F St. N. W.

NEW YORK: 219 Havemeyer BIdg. BOSTON: 182 Summer Street. CHICAGO: 1537 Monadnock BIdg.

KINS DIAU SNA/ITOM.
For current of from 5 to 50 amperes, and as high as 500 volts.

Shows when current is " ON " or " OFF." Handles a street railway current for lights

.... or car heaters ....

Our Crookes' Tubes Take Pictures.

PERKINS ELECTRIC SWITCH MFG. CO.,
I.AF3-rF-OIRI3, COIMrM.

AMERICAN -BALL ENGINES,
THE LATEST AND BEST WORK OF MR. FRANK H. BALL.

Among the new features are Automatic Circulation of Oil through all bearings without splashing of oil

either inside or outside the engine; Scientific Counterbalancing, adjustable to conditions of foundation; New
Governor with last refinement of performance. We also build a full line of

MULTIPOLAR DYNAMOS AIMD MOTORS.
Special attention given to direct-connected work, with our American-Ball Engine and Six-Pole Generator.

Medium speed Side Crank and Vertical Engines with Spaulding's Valve Gear. Don't order until you have
investigated our work.

AMERICAN ENGINE CO., BoundBROOK,N. J.
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We are making the very best Carbons now on the market, and

selling them at prices that you cannot afford to remain unaware

oi Operating as we do the largest factory outside of the

'^ Trust/* with a daily capacity of 150,000 carbons, the prompt

execution of large orders is assured.

AIVIERIOAIM CARBON OO
IMobl< ivill< Ind., \J. S. A.

Brockton Leather Nail Heads,

35c PER THOUSAND.

BROCKTON ELECTRIC MFQ.
BROCKTON, MASS.

CO,

[MCRCtLESBATTERIES

\X Clepe B^trEHiESl

POaCElAI^ INSUIATIOn Of all Kinds, i

We Solicit the maKlnJ of
"

Speo^l Desighs of- Porcelain.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accmnnlators.
American Battery Co.
Elecbric Storage Battery Co.
WlUard Elec. & Battery Co.

Ajmnnclators.
Chicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Mason, J. W-
Menominee El. &. Mecli. Co.

Arc liamps.
Adams-Bagnall Elec. Co.
Chicago Gen'l Fixture Co.
Electric Arc Light Co.
Fleming-Spence Elec. Co.
Pt. Wayne Elec. Corporation.
Gen'l Inc. Arc Light Co.
Manhattan Gen'l Cons. Co.
Perkins Elec. Switch Mfg. Co.

Van Nuls, C- S.

Westinghouse El. & MIg. Co.

Arc lilglit Cord.
Samson Cordage Wks.

Assayera.
Nat'l. Ore & Reduction Co.

Batteries and Jars.
Butler Hard Ruhber Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Electric Storage Battery Co.
Gordon-Bumham Bat. Co.
Leclanche Battery Co., The.
Mason. J. W.
Menominee El. & Mech. Co.
Northwest Engineering Co.

Pearson, F. J. MIg. Co.
Western Electric Co.
Willard Elec. & Battery Co.

Bells.
Electric Appliance Co.
Huebel & Manger.
Menominee EL & Mech. Co.
Western Electric Co.

Beltine.
Channon Co., H.
Chicago Belting Co.
Jewell Belting Co.
ShultE Belting Co.

Bicycles.
Adams & Westlake Co.
Arnold, Schwinn & Co.

Boilers.
Abendroth & Root Mfg. Co.
American Boiler Co.
Clonbrock Steam Boiler Co.
Collins & Co.. H. E.
Racine Hardware Co.
Weston Engine Co.

Boolcs, Electrical.
Electrician Publishing Co.

BroiuEe.
Besly&Co-.Chaa. H.
Phosphor BronzeSm.Co. .Ltd,

Brnslies.
Holmes Fibre-Graphite Co.
Mason, J. W.
Partridge Carbon Co.

Borfflar AlanuH.
Electric Appliance Co.
Huebel & Manger.
Menominee Kl. & Mccb. Co.
Western Electric Co.

rableM (Bee Insulated Wires.)
CablcH, Klectrlr (Hoe Ihhu-
lated Wires), Copper,
Mheet and Bar.
American Elec. Worki.
Brlxey, W. R.
EftsMsm Electric Cable Co.
Mooro. Alfred F.

New York Inn. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Carbon*.PolntnA PlatcH.
American Carbon Co.
Chicago Kdlnon Co.
Chicago General Fixture Co.
Electric Appliance c.o.

General Electric Cai.

Oen'I Inc. Arc Light Co.
MAMon. J. W.
Partridge Carbon Co.
IlelHlngcr, Hugo.

Standard Paint Co.
Wertheim, Ed.
Western Electric Co.

CompouniL
Standard Paint Co.

Conduits.
Armorite Interior Cond. Co.
Electric Appliance Co.
Willlamsp't Wood'n Pipe Co.

Constrnctlon & Repairs.
Ft. Wayne Elec. Corporation.
Hobart Electric Mfg. Co.
Piqua Iron Works.
Richards & Meacham.

Contractors and Electric
Iiiglit Plants.
Akron Elec. Mfg. Co.
Arnold, B. J.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Clymer & Heilman.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
United Elec ImprovementCo.
Westinghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Be3ly&Co.,ChasH.
Bowers Bros.

Copper Wires.
American Electrical Works.
Besly&Co.,Chas H.
Brlxey, W. R.
Chicago Edison Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
FiberiteCo.,The.
General Electric Co.
Independent Electric Co.
Mason, J. W.
Menominee El. & Mech. Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordage.
Samson Cordage Wka.

Crook.es' Tabes.
Edison Dec. & M. L. Dept.
LeRoy. J. A.
Perkins Elec. Switch Mfg.Co.

Cross-Anns, Pins and
Brackets.
Brady. T. H.
Central Mfg. Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Farr Tel. feConst. Supply Co.
FlberiteCo.,The.
Mason, J. W.

Cnt-OutH and MTvltches.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
Cutter El. &Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Elyanson Si Armprlester.
Farr Tel. & Const. Supply Co.
FlberIteCo.,Tbc.
Forest City Elec. Wks.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Hart & Hcgeman Mfg. Co.
Imperial Porcelain Works.
Mason, J. W.
Menominee EI. & Mech. Co.
MorrlHOn Southern El. Co.
Perkins Elec. Swit.ch Mfg Co-
Shftwmut FuBO \\ Ire Co.
WestlDghouse El. & Mfg. Co.

I^ynamoK.
Akron Elec, Mfg. Co.
American Engine Co.
Brush Electric Co.
Card Electric Co,
('AynHir A, Hollman.
Colburn Kl. Mfg, Co,

Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hobart Electric Mfg. Co.
Holmes, Pyott & Co.
Mayo, V. J.
McEwen, J. H. Mfg. Co.
Northern Electl. Mfg. Co,
Piqua Iron Works.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.
Whitcomb, Geo. D. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
Johns, H. W., Mfg. Co.

Electric Bailn^ays.
BruPh Electric Co.
Card Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and mechani-
cal Engineers.
Arnold, B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae, A. L.

Electrical Instrnments.
Blddle, James G.
Chicago Edison Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical iSpeclalties.
Brockton Elec. Mfg. Co.
Central Electric Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
Glliett Mtg. Co.
Imperial Porcelain Works.
Menominee El. & Mech. Co.
Pearson, F. J. Mfg. Co.
Rau Mfg. Co.

Electro-Plating Mach'y.
Besly &Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Engines, Gas.
Norman Co., J. J.
Otto Gas Engine Wks.
Van Duzen Gaso. Eng. Co.

Engines, Steam.
American Engine Co.
Ball A Wood Co., The.
Ball Engine Co.
McEwen, J. H. Mfg. Co.
Philadelphia Eng. Works.
Racine Hardware Co.
Weston Engine Co.

Fan OntfltN.
Dlehl Mfg. Co.
Hunter Fan A Motor Co.
Metropolitan Electric Co.
Westinghouse El. & Mfg. Co.

Feed Water Heaters.
Goubert Mfg. Co.

Fibre.
Holmes Flbro-Graphlte Co.
Kartavort Mfg. Go.
Vulcanized Fibre Co.

Files.
Barnott Go.,G. A H.

Fire Alarms.
Western Electric Co.

Fuse Wire.
Brlxey. W. R
roiectrlc Appliance Co.
FIberlte Co., The.
Oonoral Klectrlc Co.
Indepondoat KJjctrlc Co.
Shawmut Fuse Wire Co,

C^askets.
Johns, H. W., Mfg, Co.
Peerless Rubber Mfg. Co.

Oears.
Besly & Co., Chas. H.

Oeneral Elec. (Supplies.
Besly & Co., Chas. H.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
Cutter El. & Mfg. Co.
Dickinson Elec. Supply Co.
Electric Appliance Go.
Farr Tel. & Const- Supply Co.
Forest City Elec. Wks.
General Electric Co.
Huebel & Manger,
International Elec. Co.
Johns, H. W., Mfg. Co.
Mason. J. W-
Menominee El. & Mech. Co.
Metropolitan Electric Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Pearson, F. J. Mfg. Co.
Peru Elec. Mfg. Co.
Shawmut Fuse Wire Co.
Sioux City Brass Works.
Standard Tel. A Elec. Co.
Westinghouse El. A Mfg. Co.

Criobes and Electrical
eiassn^are.
Chicago Gen'l Fixture Co.
Phoenix Glass Co.

CrOT'nors. Water AVheeL
LombardWater WheelGv.Co.

CrrapMte Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.
FiberiteCo.,The.

Induction Coils.
International Elec. Co.

Insulators and Insulat-
ing Ulaterlnls.
Brlxey, W. R
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Empire China Works.
Eyanson A Armprlester.
Farr Tel. A Const. Supply Co.
Flberlte Co., The.
Hart A Hegeman Mfg. Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Mason, J. W.
Menominee El. A Mech. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Peru EIcc. Mfg. Co.
Phinips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated IVIres and
Cabies—IUagnet ^Vires.
American Electrical Works.
Brlxey. W. R.
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Farr Tel. <\, Const. Supply Co.
General Electric Co.
Independent Electric Co.
Laanll & Co., Kdward.
Mason, J. W.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite i.'o,, The.
Phillips Insulated Wire Co,
Simplex Electrical Co.
Standard Underground C. Co.

I^amps, Incandescent.
Adams-Bagnall Elec. Co.
Buckeye Electric Co.
Chicago Edison Co.
Dickinson Elec. Supply Co.
Edison Dec. A M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co.,
Orient Electric Co.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Standard Incan. Lamp Co.
United Elec. Imp. Co.
Westinghouse El. A Mfg. Co.

liightning Arresters.
Electric Appliance Co.
Garton-Daniels Electric Co.
General Electric Co.
Van Nuis, C- S.

Westinghouse El. A Mfg. Co.

magnet Wire.
(See Insulated Wires.)

lUeclianical machinery,
Besly A .Co., Chas. H.
Ferracute Machine Co.

mica.
Bowers Bros.
Johns Mfg. Co., H. W.
Munsell A Co., Eugene.

Mining Apparatus, Elec.
General Electric Co.
Independent Electric Co.
Westinghouse El. A Mfg. Co.

motors.
Akron Elec. Mfg. Co.
American Engine Co.
Brush Electric Co.
Card Electric Co."
Colburn El. Mfg. Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hobart Electric Mfg. Co.
Holmes, Pyott & Co.
Mayo, V. J.

Menominee El. A Mech. Co.
Northern Electl. Mfg. Co.
Piqua Iron Works
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Westinghouse El. A Mfg. Co.
Whitcomb. Geo. D. Co.

Name Plates.
Becker, August.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. VV., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
Johns, H. W., Mfg. Co.
Standard Paint Co.

Patent Agencies.
Washington Patent Agency.

Phosphor Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWItt, Cedar Co.
Central Mfg. Co.
Hart, C. S.
Morris, Tasker A Co.
Perrlzo, Paul, Jr. Co.

Porcelain.
Commercial Elec. Sup. Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Push Buttons.
Electric Appliance Co.
Northwest Engineering Co.

ItollectorN.
Glliett Mfg. Co.
Phoonlx Glass Co.

A.lF>Hab9-tloal IndAx of Jk.^yf^r-t.1

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westinghouse El. A Mfg. Co.

Sal Ammoniac.
KUpsteinACo., A.

Spealciug Tubes.
Electric Appliance Co.

Speed Indicators.
Besly A Co., Chas. H.
Blddle. James G.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Springs.
Barnes, Wallace.

Steam Heating.
Webster A Co.. Warren.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
Willard Elec. & Battery Co.

Street Cars.
Brill, J. G. Co.
Ladd, A. W.

Tapes, Insulating.
American Electrical Works.
Brixey, W. R.
Chicago Ins. Wire Co
Electric Appliance Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co.. The.
Simplex Electrical Co.
Standard Paint Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones and Tele-
phone material.
Chicago Telephone Sup. Co.
Commercial Elec. Sup. Co.
Farr Tel. & Const. Supply Co.
International Elec. Co.
Mason. J. W.
Menominee El. & Mch. Co.
Missouri Tel. Mfg. Co.
Northwest Engineering Co.
Richards A Meacham.
Standard Tel. A Elec. Co.
Viaduct Mfg. Co.
Western Elec. Co.

Transformers.
Chicago Gen'l Fixture Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
General Electric Co.
Westinghouse El, A Mfg, Co.

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffelfi Co., Jas.
Smith, S. Morgan.
Stilwell-Blerce & Smith
Valle Co

UniTersities.
Cor. School of Technology.
Int. Corr. Schools.
Rose Polytechnic Institute.

AVater AVheels.
Dayton Globe Iron Works Co.
Leffel A Co , Jas.
Smith. S. Morgan.

^Vire, Bare.
Besly & Co., Chas. H.
Brlxey, W. R.
Electric Appliance Co.
Independent Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Standard Underground C. Co.X Bay Outfits.
Edison Deo. A M. Lamp Dept.
LeRoy, J. A.

0«nn^r«-ts S^« CO III
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We manufac-
ture a high
ff rade Eolfe
Switch for
Bwltchb o a r d
work. We call

IttheESwltcb.

WE HAVE A GENERAL CATALOG. HAVE YOU A COPY?

% We have in stock In our Chicago Store

<5>

A quick break switch, made in sizes from 50 ^
amperes capacity to 800 amperes. They ^
will be listed la oar new catalog. ^We manufacture arc and incandescent dy- ^namos and direct current motore. Also arc X

X lamps. X

I WAITING FOR YOUR ORDERS
|

WIRE

—

Weatherproof, Annunciator, Office, Magnet and Rubber Covered WIRE. t

SOCKETS, SWITCHES, CUT-OUTS, |
TUBES AND INSULATORS. f

4 Write to us on these goods and see what we can do for you #

It is still warm, do not forget our 1896 Fan Motor.
ALTERNATING FAN MOTORS FOR 7,200 AND 16,000 ALTERNATIONS—52 AND 104 VOLTS, IN NICKEL

PLATE AND ANTIQUE COPPER FINISH.

We have a complete line of Shawmut Fuse Wire and Knife Switches in stock. Send us your order.

WESTERN ELECTRIC COflPANY, Chicago, New York.

WESTERN ELECTRICIAN
Although lar

FOUND

Contains more news for the busy

reader than can be found in any

other journal devoted to electricity- Although large claims of superiority have been made

by our contemporaries, it has been Tfill ^111 t^^t the Western Electrician is far

above the other papers in the matter P || || |^ || of news, as is evidenced by the follow-

ing testimonial: ^'Athough I have taken every electrical journal, there is none I like so well as

the Westem Electrician/^ This is the reason the Western Elec-

trician has so large a circulation, even if it was not found at the NORTH POLE.

SEASON I8S6.

THE NEW DIEHL ELECTRIC FANS.
€^e.o

HIGHLY FINISHED IN

Japan,

Nickel,

Polished Brass

...AND...

Venetian Designs.

r>-e-<%

INCREASED
EFFICIENCY,

IMPROVED
MECHANICAL
CONSTRUCTION,

<s<;-i ^>

F^r Caiial^Sues and Price L.!s-bs Address

DIEHL MFG. COMPANY,
S»HO>A^ F^OOIWIS:

561-563 BROADWAY. XF-W YORK CITY.
138-138 ES8KX STREET, BOSTOK. ELIZABETHPORT, N. J.
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It makes no difference

where"you go, you will find

every unprejudiced person in

favor of the I-T-E CIRCUIT
BREAKER. We refer to
those who have used the

device.

THE CUTTER ELECTRIC-
AL & MFG. CO., 1 1 12 San-
son! St., Philadelphia.

Telephone Men!

Read Webb's "Telephone Hand-

Book." Price, $1.00. . . .

Electrician Publishing Company,

Suite 510 Marquette Bldg., Chicago.

ELECTRICITY
BecliftnlcsT Architectural Dmwlng and De-

Blgnlng; Architecture; Mechnnlcn! Driovlng-

s

SUnm Enirlnecrlne (Station nry, Locomof Ive or

\ BInrlne); Civil, Rallronrt, Itriilpp, HjrfniuIIc ""'

' Municipal Eiigln(!criiic; Plurablni? rniii II

Ing; Coal and Metal flllnlns; Prospecllng,

Ihc English Brandies.

1 Until farther notice experimental

I
apparatus ivill be fnrnished J'ree to

( stodenta. Send for Free Circular and

Book of Testimonials, stating tin;

subject you wish to study, to

The Intemalioiial "( b. jooa.

\ Correspondence Schools, J ScrantonjI'a.

.UGH

LE ROY'S
IMPROVED

ALUMINUM X-RAY FLUOROSGOPE.

FOUR TIMES AS SENSITIVE AS ANY YET MADE.

Low Price, I Complete Portable X-Ray I
Goods Guaranteed.

High Quality.
| QutfitS for PhysiciailS

I

height 6 Ounces.

AND OTHERS DESIRING AN OUTFIT FOR EXPERIMENTAL USE.
Se^nd s-t^nrfe|3 -For c^ircsul^r.

J. A. I-e: Roy, 143 e.. 13-th s-t., img^a/ Yoric.

NOTICE.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is just the book

thousands of men have been waiting for; it will be what you
want. 275 pages. Illustrated. Cloth, $3.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Bldg., Chicago.

Did You Ever
See a copy of our

latest catalogue
of Electrical

Books? 100 pages,
mailed free.

ELECTRICIAN PUBLJSHIl^G CJ,

Suite 510 Marquette Bldg., CHICAGO.

IVI
BEST SWITCH FOR
THE LEAST MONEY.

Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension. Handsomely Finished.

Absolutely Reliable. Complete Stock Carried in Chicago.

MASON ELECTRIC EQUIPMENT CO., Selling Agents, Telephone Harrison 714, I 202 Fisher Bldg., CHICAGO.
Manofactured by THE FIBERITE CO., Mechanicville, N. Y. Hoefgen, Mosham & Co., 80 William St., N. Y. Joshua Hendy Machine Works, San Francieco, Cal.

When ordering see that

you get theIHE DUCCAN CLEAT
LEADS THEM ALL. DUCCAN.

Patented Nov. 14, 1893.

FOR SALE BY THE TRADE.

IMPERIAL PORCELAIN WORKS,

Made one wire,

t'wo wire, and

Ihree wire. . .

They are V shape.

They grip like u viae.

No sagging wire when
once stretched.

They are made of

finest glazed porcelain.

10 of them used to 1 of

any other make.

SIZES.

No. 1 holds wire 16 to 8.

No. 2 holds wire 6 to 00

369 Wabash Ave.. Chicago. III.

FACTORY: TRENTON. N. J.

F'oi'oelain Special ticN of all kindM..

X -RAYS
FOR EVERYBODY.

Id'XA^^rd Tr^'v^r-t.

Just off the Press. 80 Pages. 39 Illustrations.

FuUy describes in plain terms ho'w to perform experiments with the X-Ray Outfit.
Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorff Coil, and how to run
them, either by batteries or electric light currents.^ How lo make an X-Ray Outfit
very cheaply, including a Fluoroscope.

Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO..
^'°

!S"^?^!i*<ll'^^'

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 510 Marquette Building,

CHICAGO, ILL.

ONE
DOLLAR
EACH.

BUGSETE
QUALITY
UNEQUALED.

FACTORY
PRODUCTION
TRIPLED.

Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, O,
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THE GENERAL ELECTRIC

LONG RURNING ARC LAMP.
iinnpit

IN/I^^Han ism ,

Ac^ura-t^ly

Fitted.

Elvery l^art

IVIade

or KJs&.

Readi ly

Inspec-ted.

IM<

.iftl<

/V-tten-ti^n.

IHigrh Vol-tase,

L.o^A/^ Ourren-t.

The Ideal

Combina-tion

F^r L^ns Runs.

100 -to

•••

ISO IH^urs

A.c-tulal S<er'vi^^

^A^i-th One Trim-

nning.

.^^n^nny in

Curr^n-t.

.^on^nny in

Oarbons.

.^^n^n-iy in

b^r.

General Electric Company,
MAIN OFFICE: SCHENECTADY, N. Y.

-SAIiES OFFICES:

Boston, Mass., 180 Summer Street. Pittsburg, Pa.. Tradesman's Bank Bldg. New Orleans, 423 Baronne Street.

New York, X. Y., 44 Broad Street. Atlanta, Ga., Equitable Bldg. St. Louis, Mo., Wainwright Bldg.

Syracuse. N. Y., Sedgwick, Andrews & Kennedy Cincinnati, O., 420 West Fourth Street. Dallas, Tex., Corner Elm and C4riffin Streets.

Bldg. Columbus, Ohio, 14 North High Street. Helena, Mont., Electric Bldg.

BufTalo. N. Y.. 901 D. S. Morgan Bldg. Nashville, Tenn., 308 North Summer Street. Denver, Colo.. Kittredge Bldg.
Philadelphia, Pa., 509 Arch Street. Chicago, 111., Monadnock Bldg. San Francisco, Cal., l.i First Street.

Baltimore, Md., 227 E. German Street. Detroit, Mich., 101 Woodward Ave. Portland, Ore., Worcester Bld^.

For all business outside the United Stales and Canada: Foreign Department, Schenectady, N. Y., and 44 Broad Street, New York. 1

For Canada, address Canadian Cteneral Electric Company, Ltd., Toronto, Canada.
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ARMORITE LEADS.
Armorite Iron Armored Interior Conduit has been endorsed by experts all

over the country as the highest grade of iron armored-interior conduit, and is

now being used exclusively by many of the largest lighting and contracting

companies in the United States.

ARCHITECTS
are rapidly realizing that iron armored conduit is the only kind that can be re-

lied upon to give the necessary protection, and that it is only a matter of a short,

time before nothing but IRON armored will be allowed. "Armorite" is therefore

meeting their highest approval on account of its advantages over anything here-

tofore on the market

USE ONLY ARMORITE.

ELECTRIC APPLIANCE COMPANY,
:i_EC5-rRI^.AI_ SI-IF>PI_I

242 MADISON STREET, CHICAGO.

PEERLESS SPIRAL

PACKING

Piston and
Valve Rod

Expressly for High Speed Engines. Will Hold 400 lbs. Steam.

20 YEARS OLD AND NO EQUAL.
Manufactured Exclusively by

. ERIXSS'
Spiral piston
&v«l.Vf ROD PACmnC

I to 2 inch diameter. In Boiee 3 to 8 lbs.

PEERLESS RUBBER MFG. CO.
16 Warren Street, NEW YORK.

Electrical Compound.
THE MOST THOROOGH INSULATOR.

Insures Perfect Satisfaction.

ARMATURE AND FIELD COIL VARNISH,
3fade of the Uig^hest Ingredients.

THE STANDARD PAINT CO.,
8 1 -83 John St., New York.

GENERAL WESTERN AGENTS,
Metropolitan Electric Co., 186-188 Fifth Avenue, Chicago.

EUROPEAN REPRESENTATIVE,
Robert W. Blackwell, 39 Victoria St., Westminster, London, S. W.
Piiiladelpliia Ageote, NOVELTV ELEC. CO., 50-54 N. Fourth St.

SiSTtP'-

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H.

MANUFACTUBEES OF

High Grade Electrical Instru-

ments of every description.

ESTABLISHED 1857.

WALLACE BARNES,
Mantifacturer of

FLAT, COILED AND WIRE

STEEL SPRINGS
OF EVEBT DB8CBIPTI0N.

Send Bamplefor prices. Bristol, Conn.

INTERNATIONAL ELECTRIC CO.,
76 Beekman Street,

New York.
RuhmkorK

Induction Coils,

Telepbone Colls, Experi-

mealal Work, Small Ma-
cblnery, Binding Posts.

X-RAY

APPARATUS
OF ALL KINDS.

ELECTRIC SIGNS.
MINIATURE AND

DECORATIVE LAMPS.

CATALOGUES ON APPLICATION.

EDISON DECORATIVE AND MINIATURE

LAMP DEPARTMENT,

(GENERAL ELECTRIC CO.)

HARRISON, N. J.

MANHATTAN GENERAL CONSTRUCTION CO.. *V/^^?o"^r'

ENCLOSED ARC LAMP
Burns 150 hours with 1 2 Inches of carbons.

8,000 Manhattan Arcs in service.

100 CENTRAL STATIONS.
753 Monadnock BIdg.,

CHICAGO.
61 I John Hancock BIdg.,

BOSTON.

CHICAGO INSULATED WIRE CO.,
153 LAKE STREET, - CHICAGO.

DYNAMOS
ENGINES
MOTORS ETC. ^f^"'' for&H'Hj o

Holmes Fibre=Graphite Mfg.

FmE-GRAPHITEl

COMMUTATOR /|^

BRUSH I
Z, Philadelphia.

"btVV-\.VSWKW\Ht

REMOVAL NOTICE.
Ajax Specialties, including the well-known Switch, Lightning Ar-

rester and Arc Lamps bearing this name, will hereafter be found at 43
Cortlandt St., New York, where I have united shop and office forces.

O. S. VAN IMUIS.

GRAPHITE SPECIALTIES
FOR EI,ECTHICAIi USES:

eraphlte Rods of Various licngths, from 1-5 Ohm to 100 Ohms Resistance
to the inch. Graphite Boxes and Crnclbles, Resisting Heats

of 4.000 l>eErccM. Iniinlries tSladly Answered.

JOS. DIXON CRUCIBLE CO., Jersey City, N .J.

SAMSON SPOT CORD

r-or Arc 1-iglit and Trolley Cord.
SAMSON CORDAGE WORKS, - BOSTON, MASS.
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Eugene F. Phillips, Prest. W. A. Hathaway, Treas, W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
PROVIDEJSCE, K. I.

BARE AMSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, P. C. Ackerman, 10 Cortlaudt St.

Chicago Store, F. E. Donohoe. 241 Aradison St.

Montreal Branch, Eugene F. Phillips' Flectrical Works.

^ ISH ^RA»ir _ Law S:p CtjD

I* ^'^"^Of^ tLtcrfff^^At^ flu^uf'^ff^'^'i^^cr/IK^N.oHiF

''CLARK" WIRE.
For Switchboard, Railway and Motor use,

we make all sizes of Stranded and Flexible

Wire and Cables with Clark's Insulation.

The Clark Wire has been before the

public and in use for the past nine years,

and has met with universal favor. Thou-

sands of miles of this wire have been sold,

and are in use throughout the United

States and Foreign Countries, and the de-

mand for it is constantly increasing, be-

cause it always gives perfect satisfaction.

In a Letter from the Inspector of the Boston Fire Under-

writers' Union, he states: "A Thoroughly Reliable

and Desirable Wire in every respect."

The Rubber used in insQlating our Wires and Cables is es-

pecially chemically prepared, and will not deteriorate, o.xi-

dize or crack, and will remain flexible in extreme cold

weather, and is not affected by heat.

We guarantee our Insulation wherever used. Aerial. Un-
derground or Submarine, and our net prices are as low, if

not lower, tban any other flrst-class Insulated Wire.
We shall be pleased to mall Catalogues with Terms and

Discounts for Quantities.

Eastern Electric Cable Co.,

61 and 63 Hampshire St., Boston, Mass.

HENRY A. CLARK,
Treas. and Genl. Mgr.

HERBERT H. EUSTIS,
Pres. and Electrician.

retspffof^f:

/OOo

sac !
- W/f/T£ OS /

$85.00
30 LIGHT DYNAIVIO

'Or 3 HORSE MOTOR
Overstocked o n

this size. Offer open
30 days only.

HOBART eLeCTRIC
IVIFG.CO..

Tro>, • - Ohio.

HiehPastirsL
T. H. Brady, New Britain. Conn., !!J. S. A..

Hanofactnrer of Mast Amu, Fol« end
S'winglng Hoodi, Home BrAok«ta uuS
other SpeolaltleB for OonstmeUosi
Work. — Cataloa'-ict and FriviS fvr^-

niahed on- apylicsJicr^^

SAL AMMONIAC.
(ELECTRIC BRAND.)

For Electrical Purposes.
Guaranteed 98/09 per cent, and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

A. EIPSTEIN & COMPANY, 122 Pearl St., New York.

,1.fJur™:TUF,E.^s ^^^^
- ^''Electric Light GL0BE5r-^

Ir the-LaroesT-LiF^IE-of

42 MURRAY ST. NY.

J-'.V^^M^^ S-V

'

CHICAGO OFFICE, 107 E. MADISON STREET.

ARC LAMPS
OF" Al-I- KIN

PLAIN, ORNAMENTAL,

For Direct and Alternating Current.

Write for Catalogue.

The Adams & Westiake Co.,

1 lOOntario St., CHICAGO.

WEATHERPROOF WIRE.
.AGENCIES:

Electric Appliance Co., Chicago, 111.

Pettlngell Andrews Co., Boston, Mass.

Electrical Engineering Co., Minneapolis, Minn,

St. Lonis Electrical Supply Co., St. Louis, M

Bradford Belting Co., Cincinnati, Ohio.

Phillips Insulated Wire Co.
NEW YORK OFFICE:

39 and 41 Cortlandt St.

FACTORY:

Pawtucket, R. I.
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WANTED.
Advertisers would like to correspond with a

local telephone engineer, with a view of formiDg
an engineering company to meet the demaDds of

Anti-Bell exchange managers for designs of

special apparatus, advice upon trouble, etc. Do
not answer unless you can prove actual ability.

Address "TELEPHONE." care Western Ei.eo-

TiaciAN, suite 510 Marquette Building, Chicago.

WANTED.
Position bv man of many years experience in

lamp making, well up in all details. Squirted

cellulose filament a specialty. Understands silks

and other filaments also. Apply to "C. M..'* care
M. Jones. 711 Broadway, South Boston, Mass.

WANTED.
Electrical encineer and works superintendent,

with large and' varied experience in designing
and manufacturing all classes of direct and al-

ternating apparatus to meet close competition,

is open for engagement. Salarj- largely contin-

gent on results. Al references from former
employers. Address "X Rays," care West-
ern Electrician, Suite 510 Marquette Bldg.,

Chicago. 111.

FOR SALE.
One National Alternator, 750 lightu, with exciter

;

second hand, but in excellent condition. Address

"M. O.," care of Westebn Electbician, 510 Mar-
quette Building, Chicago.

FOR SALE.
100 single battery walnut backboard and bat-

terj' boxes, good as new. 50c. each, in lots of one
dozen. Peoples Telephone & Telegraph Co.,

Knoxville. Tenn.

FOR SALE.
Six 50-light compound wound dynamos of the

highest grade at $115 each.
Six 4 horee power motors with automatic start-

ing boxes at $125 each.
Accurate and reliable voltmeters at $10. Write

for particulars. Holmes, Ptott & Co., ItiN. Jef-

ferson St., Chicago.

FOR SALE.
60-Ught compound wound dynamos and 5-horse

power motors, all latest improvements, fully

guaranteed. Write for prices.

GEO. D. WHITCOMB CO.,
9210 96 East Ohio St.. CHICAGO, ILL.

ELECTRIC LIGHT BIDS WANTED.
Sealed bids will be received on or before

Monday. Sept. 14. 1896. at the office of the City
Clerk, Oconto, Wis., for furnishing electric light

to said city of Oconto.
Bids are to be for furnishing not less than fifty

(50) 2.000 candle power arc Ughts burning all

night and every night.
Lights to be furnished by Feb. 1. 1897, and the

bids are to be for a ten f 10 ) years' contract, and
for a stated sum per annum for each light.

The city is to have the right to take any num-
ber of additional lights at same rate.

A certified clieck of $1,000. must accompany
the bid and the city reserves the right to reject
any or all bids.
By order of committee on electric Ughts.

C. A. BRIGDEN.
City Clerk.

Oconto, Wis., Aug. 12, 189G.

PLATINUM
For all Purposes.

Bcrap and Native Plattnom Purchased.
BAKER & CO.. 408-414 New Jersey

Kaiiroad Ave., Newark, N. J.

DON'T THINK
That you can keep posted as to

what is going on in the western
electrical field wilhout reading the

Western Electrician. It is the
electrical newspaper, and if you
are not a subscriber you will find it

to your advantage to become one
at once.

»3.00 pcr'year;

$>l.50 for nix mniitliH.

ELECTRICIAN PUBLISHING CO.,

Suito 510 IVlarqucllo Blilrj., CHICAGO.

To Electrical and Steam Contractors.

Sealed proposals will be received by tlie Super-
intendent ot Public Propertj- of the State of

Wisconsin, up to twelve o'clock noon, of Thurs-
day, August 27th, 1S96. for the material and labor
necessary for the construction of an electric

lighting plant, with all necessary appurtenances,
as per complete plans and specifications on file

in tlie office of the Superintendent of Pubhc
Property, ISIadison. Wisconsin; also in the oflice

of Charles G. Armstrong, consulting engineer,
1306-1307 Great Northern Building, Chicago, III.

Bids must be accompanied by a certified check
in the sura of 2 per cent, of the amount of the bid,

pavable to the order of the Superintendent of
Public Property, to be forfeited to the State of
Wisconsin, in case the bidder or bidders fail to

enter into a contract with the State, and furnish
a satisfactory bond for the proper construction
of the same within ten days after tlie acceptance
of their proposal.
Bids must be sealed and directed to C. E.

Morley, Superintendent of Public Property, and
must be plainly marked on the envelope, "Pro-
posals for Electric Lighting Plant for the State
Capitol, Madison."
The Superintendent of Public Property re-

serves the right to accept any bid or combination
of bids, or to reject any or ail bids which he may
deem to the advantage of the State.
Witness my hand at the Capitol, in the city of

Madison, this eighth day of August. 1896.

C. E. MORLEY.
Superintendent of Public Property.

FOR SALE.
1,500 tons 5o-lb. relaying rails;

1,000 tons 75-lb. relaying rails; 800

tons 45-lb. relaying rails. 30 elec-

tric cars in good order. New elec-

tric cars and new and second-hand

passenger cars. 50 box and 50

flat cars, 25 tons capacity. Spec-

ialty in negotiating electric and

steam railroad bonds when payable

at Farmers' Loan and Trust Co.

N. Y., or Knickerbocker Trust Co.

,

56 Broadway. N. Y., and printed

at an Ai Bank Note Company in

N. Y.

ROLLING STOCK SOLD ON EASY
TERMS.

A.. \A/^. I_A.DD,
1 7 1 Market Street,

BROOKLYN, N. Y.

Mechanical

who are interested in elec-

tricity should write for our

catalogue of

ELECTRICAL

BOOKS.

Electrician Publishing

Company,

Suite 510 Marquette Building,

CHICAGO.

Stilwell's Patentst™ Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

Tie Stilwell-Bierce & Smitt-Yaile Co.,

DAYTON, OHIO.
Bisdon Iron A liOcomotiTe Works, San Francisco, Cal., Pactflc Coast Agent.

Write PAUL PERRIZO JR. CEDAR & LUMBER COMPANY,
Mannette, Wis. -for prices on

WHITE CEDAR POLES
before purchasing elsewhere.

UEN09II1V£E, MICH., for prices on M'niTE CEDAK POI,ES.

WHOLESALE

Teb^raph, Telephone, Electric Light

AND STREET RAILWAY POLES.
Manufactured from Live Cedar yjeeled. Quiet

shipments and best quality.

OCONTO. "WIS.

Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. EusTis, Gen'l Pass. Agent, C, B.

& Q. R. R., Chicago. Ill,

HART FLUSH SWITCH.
Solid Face Plate,

Beveled Edges.

All Sizes of Hart Switches.

GANG PLATES FOR ANY NUMBER.

Seif-Adjusting Handle.

NO BREAKAGE.

Always

the Right Pressure

on Face Plate.

HART & HEGEMAN MFG, CO,,
H^VR-TF-ORD, COIMIM.

Engineers Given
Away

Our latest catalogue of Elec-

trical Books. Contains 100
pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette Bldg., Chicago.

OF INSULATED WIRES AND CABLES.
By Heubekt LaW3 Wedr.

A New Bool<-Just What You Need.

A Practical Guide to the Testing of Electric Light, Electric

Railway, Telephone and Telegraph Wires.

PRICE, POSTAGE PREPAID, »1.00.
SEND IN YOUR ORDER NOW.

ELECTRICIAN PUBLISHINC GCMPANY,
Suite 510 Marquette Building, CHICAGO.



'August 29, 1896 WESTERN ELECTRICIAN.

Victor Turbine Water Wheel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate.
The attention of ELECTRIC COMPANIES is called to this CELEBRATEn "WATERWHEEL as particularly adapted to their use. on account of its remarkablr steady motion,

high speed and great efficiency aud large capacity for its diameter, being double
the po-wer of most wheels ot the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use oi water it is without an equal, producing the
highest per cent oi usetul effect gaaranteed.

SB/\fD FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 3S feet head. Arranged with 12-inch Worrell Friction Coupling at one end to

disconnect pulley.
We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,

and where the situation admits of their use we recommend them.

THE S'^ILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works. San Francisco, Cal., Pacific Coast Agents.

McEwen
PERFECT REGULATION.

BICAXCH OFFICES:
1102 Exchange BIdg.. Boston. Mas
71 Swan St.. Buffalo. N. Y.

815 Girard BIdg.. Philadelphia. Pa.

51 8 Summit St.. Toledo. 0.

ENGINES
-AND-

THOMPSON-RYAN DESIGN.

DYNAIVIOS.
Absolutely Sparkless.

BRANCH OFFICES:

1325 Monadnock BIdg.. Chicago, III.

804 Security BIdg.. St. Louis. Mo.

Tremont and Mission Sts.. San Fran

Cisco. Ca!.

414 Lewis Block. Pittsburgh. Pa.

J. H. McEWEN MFG. CO., havemever building. NEW YORK.

THE BEST BOOK
On dynamo electric machines is 5. P. Thompsons'
"Dynamo Electric Machinery." Contains 1,000

pages, profusely illustrated.

THE STANDARD WORK.
^FRICSE T^<S\ftf, $6.00.

ELECTRICIAN PUBLISHING COMPANY, Suite 510 Marquette BIdg., CHICAGO.

"ii^

3

ic) :cx

The Standard Open Circuit Batteries

of the World.

SEND FOE CIRCULAR AND PRICED.

THE LECLANCHE BATTERY CO.,

Ill to 117 East 131st St., N. Y.

Playing Cards.

You can obtain a pack of best quality

playing cards by sending fifteen cents in

postage to P. S, EusTis, Gen'lPass. Agent,

C, B. & Q, R. R., Chicago, III.

rOU can only meet COHPETITION by getting your ELECTRICAL
SUPPLIES from

CI-YIVIER & Ml
Mannfactnriiig; Electricians,

:ii.i\/iA.iM,

READING, PENN.

THE GARTON LIGHTNING ARRESTERS
Will Protect When All Others Fall.

Unequaled for Durability, Reliability and Efficiency!

Our testimonials back up all of our claims. Send for fhem.

GARTON-DANIELS ELECTRIC CO.,^«°^"S'™'"sa-
' (mention this p/ENTION THIS PAPER.

J

IF

you are anxious to

secure the latest

electrical books, YOU
should write to the

ElectricianPublishing

Co. , Chicago. You CAN'T
procure too many

reliable, readable

books to READ.

THR TRLEPHONE HAND-BOOK
BY HERBERT LAWS WB.BB.

Member of the American Institute of Electrical Engineers, and of tlie Institution of Electrical Engineers, London. Author of ''A Practical Guide to tJie Testing of
Insulated Wires and Cables.'"' Joint Author of "Electricity i/ in Dailij Life."

146 Pagres, 138 lllus-tra-tions, Clo-th, HHand-Boc
EXTKACT FROM PREFACE.

Price $I.OO.

standard American practice; and most of the material, apparatus and metliods described are peculiar to or have originated in this country,

No pains have been spared to make it tlie best book of its kind. It is right up to date, intensely practical, and so plain and clear in its language that anyone can understand and learn from it

everything regarding telephone work and management. It conforms in size and style to our other liand-Books which have been so favorably received by the entire electrical fraternity.

CHAPTER 1.

-CONTENTS.
The Invention of the Telephone.
Sound ^VaTes. Articulate Speech.
Electric Telephony. The Eell Telephone.
The Microphone.
Current InduetioD. Electromagnetic In-

duction.
The Induction Coil: Its Use In the Tele-

phone Transmitter.
The Complete Telephone Circuit.
Magnet Telephones.
The Bell Telephone Receiver.
Other forms of Magnet Telephones.
The Gouer, Ader and D'Arsonval Receiv-

ers. Mercadier's Bi-Telephone.
The Siemens. Kotyra, Keumayer and

Bcittcher Receivers.

CHAPTER 13. Carbon Transmitters.
14. Tlie Blake Transjuitter.
15. The Long Distance Transmitter.
16. The Solid-back Transmitter.

The Berliner Transmitter.
The Cuttrlss Transmitter.
Various European Transmitters.
The Efficiency of Carbon Transmitters.

21. Batteries for Telephone Work.
22. Open Circuit Batteries.

Closed Circuit Batteries.
The Practical Management of Batteries.
Magneto Bell.
Automatic Switches.
Telephone Line Construction.

17.

18.

19.

20.

23.

24.

25.

26.

27.

CHAPTER 28,

29.

35.

Metallic Circuit.
Underground Wires.
Lightning Arresters.
Inside Wiring.
Installation of Telephone Instruments.
Inspection and Mamtenance.
The Condenser: Its Use in Telephony.
Electromagnetic Retardation.

36. Exchange Working.
37. Small Exchanges.
38. Party Lines: The Bridging Bell.

39. Long Distan,ce Telephouy.
40. Duplex Telephony.
41. Simultaneous Telegraphy and Telephony

Appendix. I

pubushedandforsaieby ELECTRICIAN PUBLISHING CO.; Suite 510 Marquette Building, CHICAGO.
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THE BALL
ENGINECO.,

ERIE,

BUILDERS OF

BALL
AUTOMATIC ENGINES,

DON'T READ
The WESTERN ELECTRICIAN unless you want

to be made fully aware of what is going on in the

electrical field.

Gordon Primary Battery
EXCELS IN

Long Life, Efficiency,

Economy, Adaptability,

It is absolutely Non-Freezing.

Labor Saving,

Free from Local Action,

Freedom from Gases and Odors.

Superior Generation of Energy.

These Batteries are in use by the mosl
prominent Telephone, Fire Alarm and Rail-

road Companies of America.
Send for descriptive circular and price list.

We guarantee all our Cells.

MANUFACTURED BY

The WoD-Biraliain Battery Co.,

82 West Broadway, New York.

Vertical Philadelphia Corliss Engines,

Simple, Coipound and Triple Expansion-Any Power.

Condensers, Air Pumps,
Heaters, Steel Chimneys.

Prices ^n
Horizontal Philadelphia Corliss Engines,

.... Any S-tyle

New York, Chas. A. Bennett, 126 Liberty St.; Boston, Kellogg& Witherbee,
,^1 Federal St.; Chicago, Wm. F. ParisliMacIi.Co., Harquette Building, Chicago,

III.; W. J. Creelman, 818 Granite Building; Charlotte, N. C, Meclilenburg Iron
Works; Detroit, Louis Scofield, Rooms 10 and 11 Peninsular Bank Building;
Johannesburg, Z. A. R., Sherriff Swingley & Co.; New Orleans, La., Consol-
idated Eng. Co., Ltd., 817 Union St.

Philadelphia Eng. Works, iti, Philadelphia, pa.

"ELECTRIC LIGHTING,"
A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

Engineers, Students and Others Interested in tine Installation or
Operation of Electrical Plants.

BY RIRAIMCI3 B. CROCKER,
'rio<

Professor of Electrical Engineering, Columbia University, New York.

, Prepaici. - Practical and LJp
Just the Book you want. 450 Pages, over 150 Illustrations. Read the

--to-Da-t<

;l.E 01 COIMTEIM
Chapter I, Introduction; Chapter II, History of Electric Lighting; Chapter III, General Units and Measures; Chapter IV, Classification

and Selection of Electric Lighting System; Chapter V, The Location and General Arrangement of Electric Lighting Plants; Chapter VI, Build-
ings for Electric Lighting Plants; Chapter Vll, Possible Sources of Electrical Energy; Chapter VIII, The Steam Engine, History and General
Principles; Chapter IX, Steam Boilers for Electric Lighting; Chapter X, Steam Engines for Electric Lighting, General Construction; Chapter
XI, Typical Forms of Steam Engine for Electric Lighting; Chapter XII, Steam Engines for Electric Lighting, Selection, Installation and
Management; Chapter XIII, Gas, Oil and Hot Air Engines; Chapter XIV, Water Wheels and Windmills; Chapter XV, Mechanical Connec-
tions between Engines and Dynamos, Direct Coupling, Belting and Shafting; Chapter XVI, Toothed, Friction and Other Gearing; Chapter
XVII, Principles, Construction and Management; Chapter XXI, Applications of Accumulators in Electric Lighting; Chapter XXII. Switch-
boards, Including Switches, Fuses and Circuit-Breakers; Chapter XXHI, Electrical Measuring Instruments; Chapter XXIV, Lightning Arresters.

Every Kngineer and Klectrician «lio doMircM to iliwrouelily innHtcr tlip Art of Kloctric Lighting Mhoald Iiavc a fopy of
iliiN hook, ISent proniptly.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building,

OMK
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F^rr Telephone and Construction 5;udd1v C?>..

{

We Mannfactnre

S;iSeTELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL, MINN.

...F-OR...

TELEPHONES
..e^ T^ TME..

VIADUCT CO., Baltimore.

Al Backboard Phone, complete $9.00

A8 Magneto fitted up, complete Ptione 7.00

A3 Bell Call Phone, complete 4.00

A2 is AS on Backboard 8.25

Best 10,000 Ohm Magneto 3.25

Best 5,000 Ohm Magneto 2.85

Strengthened Electrose Receiver 60

Best Hard Rubber Receiver 70

Hunning Non-packing Transmitter 50

Running Nickel Plated Transmitter 65

Induction Coils, 250 Ohms 27
Automatic Switch and Springs 35

Binding Posts 03

All goods guaranteed. Prices are net cash.

Send small order and get catalogue. . . .

Chicago Telephone Supply Co.,
118-120 Quincy St., Chicago, Hi.

[JRCEIMNJWIFACTORy.PORCt

HADISON - - WISCONSIN,
MANDFAOTUBEEB OF THE

Standard Loud-Speaking, Long-

Distance and Exchange

Telephone.
Perfect in Detail, of Highest Efficiency and Best Pos-

sible Electrical and Mechanical Construction.

Equipped with Onr New Slasneto Bell provided wiih Bpecially

powerful Generator having large field magnets of beet quality of
magnetic eteel, laminated armaturea with ample wire apace, and com-
bining the qnalitiee of large quantity and high voltage; polarized bells

with centrally pivoted armatures (the patent on same havlDg now ex-

pired) and high co-efficient of Belf-inductlon in proportion to winding,
the whole adapted to meet the moat exacting requirements of service.

Will rln? bells on loirg lines of high resistance. Will ring a large

number of bells in series on short lines. Will ring on a line

various makes of bells with different windings. Will work with any make of switchboard.

Will drop a shutter on long lines, etc., etc.

Sole Licensees for sale of Mllde Battery Transmitter in the United states. Patent granted

April 17th, 1894. For simplicity, small dimensions, entire mn)tl-contact, and powerful transmis-

Bion, It has no equal. No adjustment required. Will not pack or get oat of order.

Standard Telephone Exchange Switchboards
Manufactured and c-ntrolled liy na are the moat rapid and efficient apparatus of the bind now before

the public, ambracing novel and original features possessed by no others: require where power gen-

erator is need but three mov3B to answer a subscribers call, rliig number wanted, and connect the

lines. EstlmateB for complete equipment of exchanges and toll line systems promptly furnished.

Correspondence Solicited. Address

THE STANDARD TELEPHONE & ELECTRIC CO.,
nADlSOI-, WISCONSIN.

p. L. SPOONEE, President. E. W. BATOHELDEK, Seoretary.

H. 0. DODOE, Oen'l Siipt. H. A. TAYLOB, TreiBorer.

END FOR CATALOGUE.
"NSMITTERS,^ _ r-QILS

iU/
PARTS,

IMagneto
_ -J BELLS.

3URiTf^EPH0^l^,
-9I9\jM FG-^S"

ST., STLOUIS.I

THETELEPHOMHAND-BOOK
BY

HERBERT LAWS WEBB.
Price 81.00.

The only complete and practical work
of its kind on the market.

PtTBLISHED BT

THE ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Bulldlug, Chicago.

Bound Volumes
OF THS:

Western [legtrigian

FOB SAliE,

From Vol. I. to Vol. XV.

A1>DKESS

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Building, CHICAGO.

Farr Telephone & Const. Supply Co.,

342 DEARBORN STREET, CHICAGO, ILL.

.».We SlaniLfoctiire and Sell at llliolesale....

Magneto Bells, Receivers, Induction Coils.

WRITE FOR PRICES.

Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

Tlifi RemiDitofl-Slioles Typewriter

Is a recent production of the best invent-
ive skill in the country and is . . .

NOT
behind any typewriter

IN
the line of such improvements as are
essential to the success of ....

ANY
writing machine. In fact, the Reming-
ton-Sholes

TYPEWRITER
leads all others in that

COIVIBINATION
of features which please the operator
and make it a pleasure instead of hard
work to run our machine.

Send for catalogue or call and examine.

REMINGTON-SHOLES TYPEWRITER CO..
147 MONROE STREET,

CHICAGO.

HUEBEL & MANCER,
290 Graham St., BROOKLYN, N. Y.
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FAN MOTORS,
NURNBERfi CARBONS,

ARC IAMP$,

Electric and Combination Fixtures.

169 Adams St., CHICAGO, ILL.

MECHANICAL
Engineers interested in electricity should" send lor our 100-pa?e

Catalogue (mailed free to any address). Any electrical book pub-

lished sent prepaid on receipt of price.

ElECTRICIAN PUBIISHING CO., Mta ilO Marpttt BIK., CHICIGO.

The Electric Railway of To=day,

BY H. B. PRINDLE.

60 PACES, PROFUSELY ILLUSTRATED.

PRICE

REDUCED TO 25 CENTS.

The author describes the ELECTRIC RAILWAY

SYSTEM in a popular manner, using such lan-

guage that the reader who is unfamiliar with
technical terms can readily understand the

construction of the apparatus and the func-
tions of various appliances used in the electri-

cal propulsion of street cars.

It contains a vast amount of useful and
valuable information for every motorman and
those interested generally in Electric Railway
work and improvement.

PRICE 25 CENTS.

POSTMCE F^REE.

Electrician Publishing Co.,
Suite 510 Marquette Building;, CHICAGO.

SEND
100
NNIES

JVIontlas'

R I A I-
OF THE

WESTERN ELECTRICIAN,
Suite 510 Marquette Bldg., Chicago.



August 29, 1896 WESTERN ELECTRICIAN.

Directory of Principal Electrical and Mechanical Engineers.

B. T. Arnold, Mem. a. i. e. e.

1
•"

1 Consultinr Electrical EDgineer.

li

li speoialtt:

iEIeotrlo BallwayB and Power Statlona.

1541 Marquette Blds^ Clileaso.

Foree Bain,

Consulting,
Designing,
Supervising,
Constructing,

Electrical and
Mechanical Engineer.

Plans. Specifications and
General Engineering.

Tehting. Expert in Patent Causes.

Suite 1657. 1G58 and 1659
SInnadnock BIdg.. CHJCAOO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Reports, Estimates, Plans,
Speclflcations, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Tomer Bnildingr, St, liOuis.

Virginius J. Mayo,
Electrical and Mechanical Engineering,

Consulting, Designing, Supervising,
Contractor and Manufacturer of Ma-
chinery for special purposes.

TEL. MAIN 436.

100 N. Clinton St^ CHICAGO.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications. Ex-

aminations, Reports, Tests.

30G Oriel Bldg., ST. liOUIS, MO.

BE sure to send

your book orders

to us if you wish

to save ^ ^ ^

Time
AND

Money.
We have all the latest elec-

trical books and can fill your

orders promptly.

*************

Electrician Publishing Co.,

SUITE 510,

Marquette BIdg., - CHICAGO.

....BINDERS....
FOR THE

Western Electrician
$ 1 .00 EACH.

ELECTRICIAN PUB. CO.,
CHICAGO.

Summer Homes.
In the Lake regions of Wisconsin,

Northern Michigan, Minnesota, Iowa
and DaliOta, there are hundreds of

charming localities pre-eminently fitted

for summer homes. Nearly all are
located on or near lakes which have not
been fished out. These resorts are easily

reached by railway and range in variety
from the "full dress for dinner" to the
flannel-shirt costume for every meal.
Among the list are names familiar to

many of our readers as the perfection of

Northern summer resorts. Nearly all

of the Wisconsin points of interest are
within a short distance from Chicago or
Milwaukee, and none of them are so far
away from the "busy marts of civiliza-

tion" that they cannot be reached in a
few hours of travel, by frequent trains,

over the finest road in the northwest

—

the Chicago, Milwaukee & St. Paul Rail-
way. A description of the principal
resorts, with list of summer hotels and
boarding houses, and rates for board,
will be sent free on application to F. A.
Mellek, Assistant General Pass. Agent,
Chicago, Dl.

The Electrician Publishing Co., Suite 510 Marquette

Headquarters for all latest ElectricalBldg., Chicago.

Books. Write for Catalogue.

HIGH GRADE on paper means little,

BUT in fact and manufacture MUCH.

WORLD CYCLES
ARE BUILT TO LAST.

Champion John 5. Johnson rides one.

Ex-Amateur Champion Roy McDonald rides one.

A. D. Kennedy, Jr., the record breaker, rides one.

Am. Champion George Ruppert rides one.

Homer Fairmon, Pat. O'Conor and other crack riders are

all winning races on WORLD CYCLES.

THEY ARE UP-TO-DATE AND SWELL.
^Vrite us for Prices. Catalogues Free.

ARNOLD, SCHWINN & CO., Manufacturers,

Peoria and Lake Sts., Chicago, U. S. A.

The Electric Motor and Its Applications.

BY T. C. MARTIN AND JOSEPH WETZLER.

THIRD EDITION,

With an Appendix by Dr. Louis Bell, bringing the book down to date.

Cloth, SIS large quarto pages, 3S3 Illustrations. Price, $3.00.

The wealth of information contained in the three hundred and odd large

double-column pages of this important work is equaled in few special technical

treatises, even those of a professedly exhaustive character. More than one hundred
different motors are described and illustrated—many in great detail— and the

different applications are similarly fully treated. Many of the illustrations are

full page, and the details of construction, particularly of armatures, are fully

illustrated. The treatment is simple, clear and concise, and little mathematics
is employed, the work being essentially of a practical and largely of a descriptive

character. The section on alternating motors resumes in a simple manner with-

out mathematical formulse, the principles upon which they are based, and that

on thermo-magnctic motors treats this interesting class in greater detail than

can be found in any other publication. An interesting feature is the historical

method of treatment, by means of which the different steps in the advance of

theories and design can be clearly traced, and the varying results of explorations

in many directions instructively followed.

CONTENTS.
Chapter I. Elementary Considerations.—Chapter II. Early Motors and E.\--

periments in Europe.—Chapter III. Early Motors and Experiments in America.

—Chapter IV. The Electrical Transmission of Power.—Chapter V. The Modern
Electric Railway and Tramway in Europe.—Chapter VI. The Modern Electric

Railway and Street-car Line in American.—Chapter VII. The Use ot Storage

Batteries with Electric Motors for Street Railways.—Chapter VIII. The Indus-

trial Application of Electric Motors in Europe.—Chapter IX. The Industrial

Application of Electric Motors in America.—Chapter X. Electric Motors in

Marine and Aerial Navigation.—Chapter XI. Telpherage.—Chapters XII, XIII.

Latest American Motors and Motor Systems.—Chapter XIV. Latest European

Motors and Motor Systems. — Chapter XV. Alternating Current Motors. —
Chapter XVI. Thermo-magnetic Motors.—Appendix. The Development of the

Electric Motor since 1888.

Copies of this or any othe)' electrical book puhlisJied ioill be sent by mail, postage

PREPATD, to any address in the world, on receipt of price.

ELECTRICIAN PUBLISHINC CO.,
Suite 510 Marquette Building, CHICAGO.

Hot

Cool

Weather or

Weather the

WESTERN

ELECTRICIAN
Is always interesting. Always contains
timely information as well as the latest
news. If you are not a regular reader
send us your name and address for trial

offer.

WESTERN ELECTRICIAN,
Suite 510 Marquette Building,

CHICAGO, - - ILL.

STUDENTS
Will find that the Western
Electrician -can help them
wonderfully in the study of

electricity. Subscribe now.
^3.00 per year, in advance.

Electrician Publishing Co.,

Suite 510 Marquette Bldg., - CHICAGO

The COAST LINE to MACKINAC—*~-*-TAKE THE It *

CLEVELAND
MACKINAC o

2 New Steel Passenger Steamers
The Greatest Perfection yet attained in Boat

Construction — Luxurious Equipment, Artistic
Furnishing, Decoration and Eliicient Service,
insuring the highest degree of

COnFORT, SPEED AND SAFETY.
Four Trips per Week Between

Toledo, Detroit#Mackinac
PETOSKEY, "the SCO," MARQUETTE,

AND DULUTH.
LOW RATES to Picturesque Mackinac and

Return, including fleals and Berths. From
Cleveland, $iS; from Toledo, $15; from Detroit,
$13.50.

EVERY EVENING

Between Detroit and Cleveland
Connecting at Cleveland with Earliest Trains

for all points East. South and Southwest and at
Detroit for all points North and Northwest.

Sundaylrlps June, July, August and September Only.

EVERY DAY BETWEEN

Cleveland, Put=in=Bay ^ Toledo
Send for Illustrated Pamphlet. Address

A> A. SCHANTZj Qo p. a., DETROIT, MICH<

Ttie Detroit auil Gleveland Steam Nav. Go.

ITS ALL RIGHT.

Webb's Telephone Hand-Book. A book for the
expert as well as the novice- Price $i.OO.

ELECTRICIAN PUBLISHING CO.,
5IO IVIarcii.je't-te Building, Ohicaeo,
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Progress the Order of the Age.
THE NEW AMERICAN LEADS.

Becent improvementa made Id the New American TnrbiDb have ^aoreesed the power as per
their diameter, and produced greater »fficienoy from whole to bali r iter than any other tarblne,

as evidenced by the following, copied from oerti&ed tests made at Holyoke, Mass., on the datee
named, aod signed by A. F. Slckman, en^neer la charge of experiments, and E. S. Waters
hydranlio engineer

The originals of these certificates and tests of other elzed wheels can be seen at o^r office.

Test of a45-)n. Whfe'-Ju y »,'94. Te8tora4«-in. W'heel-.luly 14, '04.

Head
Rev.
per
Min.

Cu. Ft.

Hi
H. P.

Per
Cent.

79.76
82.68
82.18
79.31
75.52

Head
Rev.

Min.

Cu. Ft

per
Sec.

H. P.
Per
Cent.

Whole Gate

%
V.

16.16
16.42
16.78
17.03
16.88

119.17
122.00
117.33
111.8:1

118.67

141,68
127.18
112.60
98.12
82.07

205.27
195.19
176.74
149.99
118.40

Whole Gate
%
K
%

16.33
16.56
16.59
17.13
17.48

128.00
134.80
129.33
125.25
121.00

134.18
120.85
104.86
92.76
70.80

199.66
188.14
162.89
14;. 40
98.85

80.50
83.09
82.77
79.21
70 60

For Information and Catalogue write

THE DAYTIIN GLOBE IRON WORKS CO.. Dayton. 0., U.S.A.

Racine Automatic

HIQH SPEED

ENGINES
From 1 to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection
with economy is desired.

0ver2,500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing onrnew
1 to 6 H. P. Auto-
matic Engine and
Boiler ontflt.

Racine Hardware Co.,
RACINE, WIS.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite 610 Marquette BIdg., CHICAGO.

On receipt of,

10 CENTS
We will send you a

Western ElecWciaii

FOR 1896.

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.

Suite 510 Marquette BIdg., CHICAGO.

The Electrician Publishing Co., Suite 510 Marquette

BIdg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

WATER WHEELS
For heads of 3 feet to 2000 feet.

specially designed and adapted to

ELECTRIC POWER AND LIGHTNING PLANTS.
SccurlDB: a hieh e:>iaranteed percentage knd g^reat steadlneis •<

motion, under variable loads. An nneqnaled concentration ot ponei,
and an unprecedented high velocity. Its qnlckly operatlnff b£il'<>

anced fixates, affords prompt and fine regulation by governor. SatlB-^
faction guaranteed where otbers fail, Wrlie for catalogue, and Stat*
your wantfit

lAMES LEFFEL & CO., Springfield, Ohio, U. S. A.

New Dynamo Tenders' Hand-Book.
By P*. B. BADT.

226 Pages, 140 Illustrations. Flexible Cloth Binding. Size of Type Page
5 1-2x3 Inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
Suite 510 Marquette Building, CHICAGO.

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED.

BY W. H. WAKEMAN.
Cloth. S3 Chapters.272 pages.

Containing; a complete list ot 300 questions such as will be asked of any
Engineer when taking examination for U. S. Government or State License, all

of which are fully answered in the te.xt.

PHice, $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, malting it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

A.s one engineer who has read the book says: "I think there are few engi-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more besides."
The author has treated of a very great variety of subjects which are of

vital importance to all who wish to improve and extend their knowledge of
steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely
separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E.. and his position as Instructor of No. 10 of Conn., a
sturdy branch of the National Organization, makes him especially competent
in this part of the work.

The many flattering commendations which this book has already received
from competent judges and high authorities, speak well for its value.

- Suite 510 Marquette Building, Chicago, IN.

THE Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
4hIv<*h iiirirc |)«>\v<'r |i<*r tlintiK'ter ivilli u

liitj;li«'r |ici-ri'iita{£<> oI'iini;1'u1 cflVrt tliuii uiiy othci'
« iitrr- wIuM'l h<'i'»'tol'«iMi made. All sizes, rlf^IitanU loft
li;iii'l. ;i[c liiiiir ir.iiir ji.itliiim i»;rf(!cto(l luicior syHteiiiiitlc te.stM In

llMl\(,kr'|.-.|llH^ i'liiri

l';uil'-s liiivliiL' |inu'iT pkiiits wIiU^li iim iins,illsr;icl;ory. iinil

lliu^.-.-.,iilr'iii|,l;.lliit; til.- llri|.r..v.'iiM.ML of p.iw.Ts. will llii.l It U>
llirlr iijti'r''sU<i ''oiil'T \vllli iij'-, UN I Hill williiiic (41 K<i»i'-
iiiilrr r«'HiiIlM \\ lH-r<- otli4-i-H lia\o t'alhMr, im» mat-
ter what riinlic ot'tui'ltliK* liaH Im'i'ii in iik«'. HTATIO
iti:4^i;iitKMi-:^TN a\i> ki:.\i> fok «ata-

's.'mORGAN SMITH, York, Pa.
libtiinult;siuniiHlni'l Inr i-i)rii|»li)t" iiowcr jiliintHUiid

re«iiltNxiiarantf!ou.

BUY
Your Electrical Books of the Electrician

Publisliing Co., Suite 510 Harquette

BIdg., Chicago. You will save TIME and

MONEY by doing so

MECHANICAL
Engineers interested in electricity should send for our lOO-page

Catalogue (mailed free to any address). Any electrical book pub-

lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING COMPANY, Suite 510 Marquette Building, CHICAGO.
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Nei Orleans.

Memphis.

The Best and
Cheapest Pow-
er for driTlna:

Dynamos. Steady Liig^ht €rnaranteed. Send
for Catalogrnet Etc.

Gasoline Engines.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

CHICAGO CAS and GASOLINE ENGINE

J. J. NORMAN CO., rifrs..

Used for jaaklDg Electric Ijightor furnishing

power for any purpose required. Specially

adapted for electric light In private enterprises.

The latest great invention of thia progreeeive age.

Brilt In from 2 to 50 horse power. Stationary or

r,ort&hle. Is the simplest power on the market. A
dwarf in size; a Samson in strength. Costs but

little to run it. Has no equal for even speed and

durability. Send for catalogne.

60 and 62 5. Clinton Street, CHICAGO.

IfyOUWintany wetid^/e furnished ^ope for i

f intfie country. I

ForTran5inimn\ "UOMPANY,
0!power ^ 24mM5r..CHicAS0.

Preserve Your Copies
OF THE"^ Western Electrician.

BINDERS $1.00 EACH.
ELECTRICIAN PUBLISHING CO.,

Snite 510 Marquette Building;, . . . • CHICAGO.

REG-TRADE MARKS The Phosphor Bronze SmeltingCo.Iimited,
2200 Washington AVE.,PHiLADELPHiA.

"ELEPHANT BRAND PHOSPHOR-BRONZE

'

INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC.— DELTA METAL
CASTINGS, STAMPINGS and FORCINGS
ORIGINAL AND Sole: Makers IN THE U.S.

ROOTIMPROVEDWATERTUBE BOILER.

SBLLINQ AGENTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff Street. NEW YORK.

J. C. BRILL COMPANY, - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

WEST Hester;

j^gMEspgagafBLsgE^s^m^i..

Special attention given to the building of Electric Motor and Trail Cars.

Builders of EriU No. 21 Truck with solid forged frame, and "£ureka"~MaximiuQ Traction FivotalTrack.

T F the iron surfaces in a boiler are coated

with soot the heater can't be a fuel

saver. Every part of the

"FLORIDA" STEAI HEATER
can be quickl)' and conveniently cleaned.

Clean-out doors are placed at various points,

making all heating surfaces easy of access.

*^mencan S^o/ZerCompany.
Chicago: 84 Lake St. New York: 94 Centre St.

Tbe Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Minuiicturin t> thi

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BtJILX IN UNITS OF SO TO 1,000 IT. I».

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Glasses of Iron Work.

Bpeclflcattona, drairlmss ftnd Prleea numlaheA
on applleatlon.

Send for Catalogue of Climax and Compound Boilers.

DOMESTIC
Electrical Work.
Concise and Practical Explanations for Plumb-
ers, Tinners and Hardware Dealers on How

to Wirefiuildings for Bells, Alarms,
Annunciators and for Gas

Lig'hting from Batteries.

Illustrated with Twenty-two TDiagranis.

By William A, Wittbecker.

Price in Paper, iS5 Cents.
Price in Cloth. 50 Cents.

THE growing demand for simple electrical ap-
paratus in dwelling houses, offices and work

shops and the need of plain instructions whereby
any person without a previous knowledge of elec-
tricity may be enabled to imdertake their suc-
cessful installation, has prompted the publication
of tills little book. It is not intended for the
amateur who seeks for nothing but experimental
work, neither is it expected to enlighten the ex-
pert electrician; but to the person who Is seeking
for information that will assist him In increasing
his dally earnings this little volume is addressed.
The Information given is above all else practi-

cal, and with a close observance of the directions
laid down anyone without the slightest knowl-
edge of electricity should be able to do the work
described.

Electrician Publishing Co.,

Suite 5 lO Marquette BIdg.,

o »o»o»o»o»o»o«o»o»o»o»o»o»o
* «

; Aluminum •

\ Nickel Alloy. **

Mannfactored by The National Obe o
& Reduction Co., under Letters Patent *
dated Sept. 18, 1891, No. 459,494. O

*
This alloy is eBpecially aod now nniver- *^

sally used for armor plates, ^n metal, pro- *
jectllee, acid paaa, propeller wheels, car 9
v?heele, steel castings of any description and qgeneral foundry castinigs in either gray ^
iroD, malleable Iron, brafis, bronze and cop- ^
per castings. It is used very eiieasively io *
puddling furoa. es, open hearths, reverter- q
atory furnaces and steel converters. Its *
fluidity and cleansing properties to metals, o
aside from Its streogthebing qualities, are *
attested by indisputable aulhoiilies. O

Aluminum Nickel Alloy Isreducedfrom ^
twenty cents to FOUR CENTS per pound *
in ton or 6oo-lb. barrel lots. Sold under ^
strict ^aranty. *

National Ore & Reduction Co.* o

ST. LOUIS, MO.
*

Branch Agencies and Supply Offices: q
BiCHABD Baibd & Son, Ironmongers, *

Hamilton, England, and Glasgow, Scotland. O
Wm. Clendinnenq & Sons, Montreal,

Cao. O
D. C. Caholl & Co., Pittsburg, Pa.
The Jddnson Mfg. Co., San Francisco, 2

Cal. *

o *o«o»o»o*o»o*o»o«o*©*o#o*o

DYNAMO BUILDING,
liVith detail drawing!* and inititrnctions for winding,
(iciving correct HixeN of wire, dimensions of iron, etc.
Also diagram for house wiring

BV L-. C A.T\A/^OOD.
Profusely illustrated. Size of page, iOx8 inches. Price, §3.

"This work is gotten up especially for amateur builders aiid non-professional

men. All measurements and instructions tor winding are taken from machinea

in actual service. Particular attention lias been given to every detail of construc-

tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build dynamos, but to superintendents, engineers

and workmen who have the care of established systems."—i^rom Preface.

Pronounced to be a practical axd complete work.
Sent postpaid on receipt of price.

ELECTRICIAN PUBLISHING CO.,
SUITE BIO MARQUETTE BUILDING, CHICACO.
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The Painter=Morrison Push Button Flush Switch.
PATENTED DECEMBER 22, 1891.

This Switch is absolutely the only Flush Switch on the market combining simplicity of

construction with perfection of mechanism.
They are entirely fire and damp proof, sides and base being porcelain.

They can be wired without taking apart, saving time and labor.

The finishing plate can be made to harmonize with other decorations of the room, and need

not be put on till all other work is done.

They are positively non-arcing.
They can be placed in groups and are easily accessible in all their parts.

The buttons indicate by the touch whether on or off.

They are finished with brass, nickel or copper face plates, and all parts are interchangeable.

The Switch is lo ampere, Double Pole.

Price $2.00. A small extra charge for any special finish desired.

nORRISON SOUTHERN ELECTRIC CO.,
MANUFACTURERS,

l-loer> Buildine, B^VI_-ri IVIOPIE, IVI O.

MOONLIGHT

SCHEDULE
FOR 1896.

Every Lighting Man Needs It.

Send 10 cents for a copy. Liberal

discount if large quantities are

ordered.

ELECTRICIAN PUBLISHING CO.,

Suite 5 i Marquette BIdg., Chicago.
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Have You Read ...

THK laATKST AND MOST PRACTICAIi
BOOK ON "rXSIiEPHONir? IT Tg ^

m TELEPHONE HAND-BOOK,
BY HERBERT LAWS WEBB,

Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London.

Author of "A Practical Guide to the Testing of Insulated Wires and Cables."

Joint Author of "Electricity in Daily Life."

1 46 PACES. 138 ILLUSTRATIONS. CLOTH. HAND-BOOK SIZE. PRICE, POSTACE FREE, SI.CO.

CONTENTS:
The Invention of the Telephone. Sound Waves. Articulate Speech. Electric Telephony.

The Bell Telephone. The Microphone. Current Induction. Electromagnetic Induction.

The Induction Coil; its use in the Telephone Transmitter. The Complete Telephone

Circuit. Magnet Telephones. The Bell Telephone Receiver. Other Forms of Magnetic

Telephones. The Gower, Ader and D'Arsonval Receivers. Mercadier's Bi-telephone,

The Siemens, Kotyra, Neumayer and Bottcher Receivers. Carbon Transmitters. The

Blake Transmitter. The Long-distance Transmitter. The Solid-back Transmitter.

The Berliner Transmitter. The Cuttriss Transmitter. Various European Transmitters.

The Efficiency of Carbon Transmitters. Batteries for Telephone Work. Open Circuit

Batteries. Closed Circuit Batteries. The Practical Management of Batteries. Magneto

Bells. Automatic Switches. Telephone Line Construction. Metallic Circuits. Under-

ground Wires. Lightning Arresters. Inside Wiring. Installation of Telephone Instru-

ments. Inspection and Maintenance. The Condenser; its use in Telephony. Electro-

magnetic Retardation. Exchange Working. Small Exchanges. Party Lines. The

Bridging Bell. Long Distance Telephony. Duplex Telephony. Simultaneous Tel-

egraphy and Telephony. Appendix,

J!®" The only Practical Up-to-Date Book of its kind. A Timely Work. Published and for sale by

ELECTRICIAN PUBLISHING COMPANY
Suite 510 Marquette Building, CHICAGO.
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PLATESr

"TFTe.

VYILLARD

STORAGE

BATTERY
^ JOINTS
SOLDER
PASTE
PELLETS

VyTLLAPl>I^^^Tftic""•
C- BATTtRY CO.-

CLEVELAND OHIO

re I! . HAWHIDE

_ lAE LEATHER,

SHULTZS PATENT

l_Plil.LEY COVER.

WOVEN LEMHER UNK BELTINSavJJi^^lBCLT CEMENT.

Dynamo
' ^"5^

focGVculars-

BBAMOHES: 1B4 Summer at , Boston, 113 Liberty St , Sew Tork, 129 North 3d St , PUladelplU*.

THEATRE DIMMERS.
IRON CLAD RHEOSTAT CO., Westflel(l,N, J.

ELECTRICAL BOOKS,
^K^ll Kinds.

ELECTRICIAN PUBLISHING COMPANY,

Suite .'510 Marauette, CHICAGO.

VULCANIZED FIBRE GO.

ESTABLISHED 1S73.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods. Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send tor Catalogue and Prices.

wilm1ng?on! DEL. Tlie Stoiidard Electrical Insulating Material of tlie World* \'^0Byir.?ui^i^YoaK.

REWIRED WfTH RAVEN WHfTE CORE WIRE

Th© F'ei-ris XA^heel ^o.
1131 The Rookery.

Chicago, April 30, 189C.

NEW YORK INSUUTED WIRE CO.,
320 Dearborn St., Chicago, III.

Gentlemek:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test
will no doubt be a most severe one.

Yours very truly
THE FERRIS WHEEL CO.

By L. V. Rice. Mur.

Used exclusively for all Incandescent Light-
ing at World's Columbian Exposition.GRIMSHAW WHITE CORE.

RAUFN WHITF PflRF used in some of the largest buildings in the Umted

miUIDCTITinM I IftIC UflDC Used by some of the largest Central Stations
UUlllrCI I I lUH LI nil WInC. and Fire and PoUce Departments in the U.S.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St., New York. BRANCHES: CHICAGO: BOSTON: SAN FEANCISCO.
I 320 Dearborn St. 134 Congress St. 102 Sacramento St.

Black Diamond File Works.
Est. 1 863. Inc. 1895.

Twelve

Medals

Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Oar goods are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA. PA.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Kailway Dust Guards, Washers
and Fackings- Patent iisulating Cleats.

MANUFACTUKED BY

THE KARTAVERT MANUFACTURING GO., Wilmington, Del.

WIRE
LINKS

WIRE
LINKS.FUSE

SHAWMUT
FUSE WIRE COMPANY,

93 Federal St., Morris Metcaif, Representative,
BOSTON, iVIASS. lOO Washington St., CHICAGO, ILL.

Electric Lighting and
Power Apparatus.

THE

Three circuits run from an
80 light 4,000 volt lirush dyna^
mo; the maximum potential
botwufin any twi) points ontlie
<;irciiltH, or dyuamu, not ox-
oeedlnK i,50f)volts. Tills was
exhibited ut the ]Jru,sh ox-
lilbltat the National Kxhlbl-
tlou Id Now Yorlt.

(jl»yDai;iu iWjlJKhlg '^OtXJcaudlup',
AK'Jiicloh 111 Jill largo cltloH,

'J'ho KuMHcdl Rloctrlo Company,
IJonvor, (]o\n.

Baguall &,1IIIIIH. Vokohuma. Jniian,

BRUSH
ELECTRIC CO.,

Ofllcc and WorkH, t;or. Helden and :!InMon St«., C1.EVEI.A1KI>, OJBIO,



$3 per Annurh. CopvHcht. 1S9G. by
ElectHclan Publlsblng ODm,-«ay, Chlcsg*. EVERY SATURDAY. 1 cents per Copy.
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SIMPLEX INSULATED
WIRES AND CABLES. The NORTHERK ELECTRICAL MFG. CO.,

RUBBER COVERED. WEATHERPROOF, UNDERGROUND and SUBMARINE.

''*"'H.''HfHix'^'oN.'"'
Simplex Electrical Company,

17 Monidnock Block, CHICAGO. 75-81 Cornhill, BOSTON, MASS.

'. ivioore:,
MANUFACTURER OF

INSULATED ELECTRIC WIRE,
:XIBL.E <SOr*tS^ .AIM!

J2UO AXO 202 XORTH THTRI> STREET,
OA.BI-ES.

PHII,.*DEI,PHIA. PA.

IVIadison, -XM/^IS.

INSULATED WIRES and CABLES
Aerial,

Underground and

Submarine,
For

vcxBPsosri:,
TEXiBCtBAPB.
IiICtHT and FOWEB.
Lead encasing in all its

Branches.

KEBFTS TAPES.

W. R. BRtXEY, Mfr.,
J. E. HAM, Cen'l Agt.
203 Broadway, New York
S. F. B. Morse,

Chicago, III.

CALIFORNIA
ELECTRICALWORKS,

San Francisco, Cal.
NEW ORLEANS
ELECTRIC CO.,

New Orleans, La.
KENNEDY &
DUPEROW,

Washington, D. C.

H.'dUEA^-I •c'iuiE'v3%, \^'^^''' Managers, GEO. T. MANSON. W. H. HODGINS,
Gen'l Supt. Secretary.

THE OKONITE COMPANY, LIMITED,

^^If^.

o
BRANCHE!

Omaba. Loat..

253 Broadway, New York.
INSULATED

WIRESandCABLES,
For Aerial, Submarine and Underground Use.

;
Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape.

Philadelphia. Pittsburgh. Minneapolis, Cincinnati, Kansas City,

in Francisco, London and So. America.

OFFICE AND FACTORY, SANDUSKY 0.

( AGENTS: )

O. J, Mayer, Betz Bldg., Philadelphia, Pa.
Smith & Wallace, HamiltOD St , Boston, Mass.
Ed P. Sharp. 44 Niagara St.,EufEalo. N. Y.
Arthur S. Partridge, Bank of Oommerce Bldg.,

St. Louie. Mo.
3 M. AtklDeori& Co., U39 Monadnpob Bldg.,

Chicago, 111.

B<^ger & Atwater, 214 Pine St. , San Fraadsco,
California.

Central Electric Co., 173 Adame St., Ghloago.
Harry M. Shaw, 126 Lltx^rty St., New York-

WESTIIH ElecMcal Ingtrnment Co.,
-** ^ 1 14-120 William St., NEWARK, N. J., U. S, A,

The Weston MM PortaWe

Direct ReafliM

Voltmeters and Wattmeters

FOB

Alteraatiig anl Direct cnrreit Circuits

Are the only standard portable in-

struments of the type deserving this

name. Write for circular and price

lists 3 and 4.

IWanufacturers of MOTORS AND DYNAMOS,.
Our machines will operate SUSPENDED from CEILINQ OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as w hen occupying floor space in the ordinary manner. All bearings

sell-olllng. See our new patented device for CONNECTINQ nOTORS DIRECT TO LINE SHAFT
SAVING t«ELT5. PlILLEVS AND FLOOR SPACE

BEST
AND

CHEAPEST.

^_

ALUMINUM.

DON'T
BREAK,
TARNISH

OR
RUST.

JVVadtt in all deep and flat cone style 10 to 35 ^nclie^ in diameter.

GILLETT MFC. CO., Detroit, Mich.

STANDARD UNDERGROUND GABLE CO.,
THEKOOKEKY,

CHICAGO.
WESTINdHOnSE BDILDIKG

riTTSBUKO.
TI.MES BUILDING.

.NEW YORK.

ELECTRIC CABLES, CONDUITS, WIRES AND ACCESSORIES.

JAS. G. BIDDLE
945 Drexel Building, Philadelphia.

STANDARD ELECTRICAL TEST INSTRUMENTS.

young Induction Coils with and
without Variable Condensers.
Long-Distance Telephone 1312.

rrk '*CAHALL"
VERTICAL WATER TIBE BOILER.

BEST IN THE WORLD.
IVlanufac'turetl by

The Anitmao & Taylor Machiaer>' Co.

SE>'1> F"»R CATAI,i.'i;UE.

Cahalt Sales Department.
Sole Aftenis forthf* T:. S.

Bankof Commerce Bldg., PiitsbuTE.

The Rookerv, Chicasto.

.S42 Drexel BWr.. Philadelphia.

1015Tremont Bldi;.. Bnslon.

Grimshaw Wires and Cables,

Incandescent Lamps,

Sockets. Switches, Etc.

J. W. MASON,
DEALER IN

General Electrical Supplies,

KANSAS CITY, MO.

IMPORTED

CARBONS
FOR ARC LIGHTS.

Soft Cored and
Solid.

^Vrite fob Prices.

55 S. Canal St.,

ED.WERTHEIM, ..Cliicago.

WASHINGTON PATENT AGENCY,
908-91^ G St., N. W., Washington, D. C.

J-araest in tlte-world. Advice free. Electrical

Kxijerts.

INTERNATIONAL ELECTRIC CO.,
76 Beekman Street.

ISIew York.
Ruhmkorff

Induction Coils,

Telephone Colls. Experi-

mental Work, Small Ma-
chinery, Binding Posts.

WESTON ENGINES
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
I PAINTED POST, N, Y.

REPRESENTATIVES:
HLUN SCHOLLiCO., - 126 Llbsrty SI., N. Y. Citf
J HL KCyNOI-DS-LABOR .V CO., 41 No. 7tll St.. Philil

-.CI ANTON SLTPIY iMiCH'Y CO., - Scisnt.-.u, Ta.
I HI l*. A CAREY 8: BKOj:.00..26 Light SI. U^. lu.cTe,l'W.

MU( i^ELL, LEWIS Si STAVEE CO.. M., i.« V,a.>h.

RauManufactiiiingCo.,

Russell Bldg., Randolph and Canal St$.,Chit-a>]0. III..

MANUFA0TUR6RS O P

Clusters, Flanges,

mm] Dmivml llfiodii
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&»
WHEELER REFLECTOR 00.,

21 Washington Street, BOSTON, MASS.

THE LARGEST REFLECTOR MANUFACTURERS
IN THE WORLD.

Hundreds of styles for every conceivable use.

Electric, Gas or Oil Reflectors, Tin Shades,

Cluster Lights, Reflector Chandeliers, Street

Lighting Fixtures, Street Railway Headlights,

Etc., Etc .

Manufacturrfrs' Prices. Prompt Shipments.

THE CARD ELECTRIC COMPANY,
IVIans-Field, OKio.

Generators for Power
Transmission and Iso-

lated Lighting.

Generators are all Mul-

tipolar and Slow Speed.

Agents Wanted in Unoccnpied Territory

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling:
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates.

READ THE ELECTRICAL PAPER.

THE K. A. K. CONDUIT SYSTEM.
SIMPLE IN CONSTRUCTION AND PRACTICAL IN OPERATION.

SuccessfullyStoodtiieSevere Tests of Last Winter's Snowstorms.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY, Springfield, 0,

1

'
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.

I

1

i

1

i,

m^'':^"Lr^

»

/

.v.'naHEa

i



September 5^ 1896 WESTERN ELECTRICIAN.

Are You Paying for Shadows

or Light?

^^
Notice the shadows of the old lamp now in use

and see the shadowless new " Pioneer " of ours. In

addition to this virtue, it burns loo to 150 hours

without change of carbon, saving $15 to $20 per lamp

annually on this item beside avoiding the dust and

annoyance of daily trimming. It is also noiseless, clean,

simple and safe.

THE ELECTRIC ARC LIGHT CO.

LOUIS B. MARKS, M. M, E.

Chief Electrician.

687 Si esq BROADWAY,

...New York...

Jewell Belting Go.,

TAKHTERS OF

OAK BELTING LEATHER.
niannflActurers of . . .

High Grade Oak Belting,

HARTFORD, CONN.

ESTABLISHED 1881.

Colburn
Electric Mfg. Co.,

999 Winter St., Fitchburg, Mass.
MANTFAnTUREKS OF

INCANDESCENT LIGHTING.
ELECTRIC POWER AND

ELECTRO PLATING MACHINES.
The Latest Designs. The Highest Efficiency.

WESTERN AeENTS :

Baker Bros., Erie St., Toledo, O.
Missouri Electric Kepair Co., 16 S. Ninth St.,

St. Louis, Mo.
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HARDTMUTH GORED CARBONS for Direct and Alternating Current

AFRO l.AIN/1 r
L

HABIRSHAW AND Q. E. CO,

WIRES AND CABLES.
'»«« 1

AMERICAN CARBON CO.'S Plain and Coated
CARBONS FOR SERIES ARC LICHTINC.

OKiicago Eldison Co.,
DEALERS IN ELECTRIC LIGHTING SUPPLIES,

139 Adams Street, CHICAGO.

r
GENERAL WESTERN AGENTS.

HABIRSHAW AND 0. E. CO.'S
WIRES AND CABLES

N. B. BUBB, Manager. J. M. CHESNUT, Supt.

WILLIAMSPORT WOODEN PIPE CO.,
MANUFACTURERS OF

WOODEN CONDUIT,
UNDER CHESNUT PATENT.

Write for Information and Save Money,

WILLIAMSPORT, PA.

AN EXTENSIVE AND IMPROVED CREOSOTING WORKS ATTACHED TO THE PLANT.

For underground electrical purposes the conduit produced under

this process is the most practical, the most durable and the most

economical of any conduit on the market.

This conduit is now being used in the leading cities, and the best

of references furnished on application.

We mannfac-
tare a high
Rrade Kolfe
Switch for
swltchb o a r d
work. We call

It the E Swilcb.

We have in stock in our Chicago Store

WAITING FOR
YOUR ORDERS:;

I
Sockets, Switches, Cut=Outs,

I Tubes and Insulators,

I Shawmut Fuse Wire and

I Knife Switches,

I
Bells, Annunciators,

i Batteries, Push Buttons, <

I
Fan Motors, Electric Supplies <

I of all Kinds.
;

A quick breah switch, made Id eizes from 50
amperes capacity to 800
will be listed in our now
Wb roflDafactarearc and
oamOB tiQd direct current motors. Also arc
Ifirupfl.

iu« in sizes irom ou < »

ir^sr- ""^^ Western Electric Company. ::
iDcandescbDt dy. 1 • a

Chicago. New York.

ELECTRIC
LAMP
SICNS

NEW ERA IN ELECTRIC ADVERTISING.
Each lamp is a single letter, which greatly simplifies the construction

of a sign, and permits an unlimited advertising display. This sign
is low-priced, economical of operation, easily read, very conspicuous,
and may be changed in a moment from one form of words to another.
We manufacture High Grade Incandescent Lamps. Lamps of any

voltage furnished.

^^slc y^ur IM I

l|3l<

•for

DICKINSON ELECTRIC SUPPLY CO.,
High Grade incandescent Lamps,

American Tract Society Building, NO. 150 NASSAU STREET, NEW YORK.

l"H.I.J."I!l8CltitCare(fc
(PATENTED.)

Simplicity—Effectiveness— Durability—Economy.
IVo coils to short-circuit or break, no oxidation, perfect air
circulation, easily controlled and resnlated by patented knife
s^vitch. Adjustable to three different degrees of heat. Prices,
etc., on application. . . . . ,

H. W. JOHNS MANUFACTURING CO.,**"*"? «'"'r-^.rfrAi'«, 11.1.

New Vork. Philadelphia. Boston.

SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA,
MANUFACTURERS OF

Direct Current, Multipolar, Slow Speed, E,xternal Armature Generators and Motors, especially adapted for Direct Connection.
(Typo I)— lr« sizes -from SO to 2,000 H. ^.

Dirfict Current, Multipolar, Medium Spci'd, Internal Armature Generator.s and Motors adapted for Belting.
(Ty|30 A..} Irt sizes fronn lO to 300 l-l . ^.

Direct Current, liipolar, Medium S| 1, lulirnal Armature (len"ralors and Motors adapted for Belting,

(Typo I—. H.)— !•-» sizes -fi-onn S to 130 M. ^.
Direct Curront Bcjosters, absolutely controlled by U. 8. Patenis granted to Siemens & Halske Electric Company.

SIEMENS' BAND ARC LAMPS FOR DIRECT AND ALTERNATINQ CURRENT, ELECTRIC MINING LOCOMOTIVES, STEAM LOCOMOTIVES, ETC., ETC.

COMPLETE ELECTRIC RAILWAY EQUIPMENTS UNDER SIEMENS' PATENTS:

^. ThllHiemens Contact Bar is »afi-r liian the ordinary trolli'y, and the overhead construction is loss costly. Dr. Ernst Werner von Siemens was the pioneer in
Electric Traction, He built his llrst Electric Railway in 1870, Write for Catalogues and further information to

SIEiVlENS $( HALSKE ELECTRIC CO. OF AIVIERICA, 98 Jackson St., Chicago.
MAI/Kt* «FIfI«;KH:-NKW YOKK, Kintorri nlMtrlca, Aiii..rlcrin Huroly llulldloK; OKISATKH NEW VOltK, 1:I0 LM.orly 8t. CINOINNATI, Perin BulldlnK- MINNEAPOIIS 240 Second Ayenae

Houlhi DKNVKIl, mm BoBton Illo.!lc. HALT LAKEOITY, Kaulstord Hotol BalldlDBl BAN FBANOISOO, 10 rront St.

"""""*''"' '» •:«» »eoo»a ayenae
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Eddy Generators

Direct Connected or Belted for Electric Railways, Central

Stations, Isolated Lighting or Power Plants.

EDDY MOTORS-SLOW, MEDIOM OR HIBH SPEED.

We build all necessary apparatus for the transmission

of Electrical Power through factory or other buildings.

All Our Apparatus Guaranteed as Represented.

The Eddy Electric MaRufacturJHg CompaHii,
TVINDSOR, CONN.

New York, H. B. Coho & Co., Mail and Express Building. Elmira, S. N. Blake.

Philadelphia, Walter C. Mclntire & Co., 506 Commerce St. St. Louis Western Electrical Supply Co.

Boston, G. M. Angier & Co., 64 Federal St. Kansas City, W. T. Osborn.

Cincinnati, O., John A. Stewart.

'Western Office : 305 Dearborn St., Chicago, 'Wallace & Hine W^estern Agents.
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ELECTRIC BRAKE.

MONTGOMERY WARD 4. CO., lllto 120 Michigan
e., (liicaL'o, have started out :i magDificeot private car,

hiillt for iheir use, equipped with a crew of from four to
six men, and propose to cover the entire coimtry West and
Soutli of Chicago.

Tlif'lr Electric Horseless Carriage will accompany the
car :iml will he exhibited in each town en route. Musical,
SUriMpii.oii and Piionograpli free entertainments will also
li'tilveii. liie scheme is purely an advertising one and is
Indicative of the cliaracter of llie Great Mail Order House.

The advantages of buying goods of every Itlnd direct
from them by means of mail orders, thus saving middle-
men's nrollts, will be fully illustrated and will be supple-
nii'iitfii !.y their very elaborate catalogues, the largest of
wtilcli .uijiaius 700 pages. 15.000 Illustrations, and will be
sent ujion receipt of 15 cents to ])artlaliy i)ay postage or ex-
pressatce.
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ELECTRIC MAIL PHAETON.

A. s-rA.-rE:ivieiM-r.
Tlie American Electric Vehicle Company, 447 Wabash

Ave.. Chicago, begs hereby to announce to possible custom-
ers that it is now. to>day, in position to fill orders for the
most advanced and artistic st>les of electric vehicles. "We
make this statement, as many people look upon the new in-
dustry of electric vehicle manufacture as one in the experi-
mental stage. We wish it distinctly understood that we are
not only prepared to fill orders, but are ready to demonstrate
on demand the simplicitj' and perfection of tlie equipment
which we offer for sale. As evidence backing the above
plain lan^age we beg to state that already we have sold
our electric vehicles to Montgomery Ward & Co., Chicago;
Mr. H. McCormick. Chicago; Mr. Thos. B. Bryan. Chicago;
Mr. AV. G. Press. Chicago, and others whose names. forgood
business reasons, as yet w« do not care to publish. Cata-
logue furnished on request. Cost of operation, per mile,
one cent.

/im/i/c/9j/£'Uc/'jtu y^/ffclsc^^^^

—^— sytt^j >^
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We are making the very best Carbons now on the market, and

selling them at prices that you cannot afford to remain unaware

oL Operating as we do the largest factory outside of the

^* Trust/* with a daily capacity of 150,000 carbons, the prompt

execution of large orders is assured*

AlVI I

IMoblesvillt Ind., KJ. S.

Brockton Leather Nail Heads,

Q^^ PER THOUSAND.

BROCKTON ELECTRIC MFG. CO,,

BROCKTON, MASS.

[HERCULES BATJERIE

\X Clede batteries

( POKCElAlN INSU[ATI0M 01 all Kinds.f ?*
We Solicil the maKin§ ol

Specal Designs or- Porcelain.

Peru Electric Mrc.Co.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accnmiilators.
American Battery Co.
Electric Storage Battery Co.
Willard Elec. & Battery Co.

Annnnciators.
Chicago Gen'l Fixture Co.
Commercial Klec. Sup. Co.
Electric Appliance Co.
Mason. J. W.
Menominee El. &. Mech. Co.

Arc liamps.
Adams-Bagnall Elec. Co.
Chicago Gen'l Fixture Co.
Electric Arc Light Co.
Fleming-Spence Elec. Co.
Ft. Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.

Perkins Elec. Switch Mfg. Co.

Van Nuis, C. S.
Westinghouse El. & MIg. Co.

Arc liight Cord.
Samson Cordage Wka.

Assayers.
Nat'L Ore & Reduction Co.

Batteries and Jars.
Butler Hard Rubber Go.
Chicago Edison Co.

Chicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.

Electric Appliance Co.
Electric Storage Battery Co.
Gordon-Burnham Bat. Co.
Leclanche Battery Co., The.
Mason, J. W.
Menominee El. & Mech. Co.

Northwest Engineering Co.
Pearson, F. J. Mfg. Co.
Western Electric Co.
AVillard Elec. & Battery Co.

Bells.
Electric Appliance Co.
Huebel & Manger.
Menominee El. & Mech. Co.
Western Electric Co.

Belting.
Channon Co., H.
Chicago Belting Co-
JeweU Belting Co.
Shultz Belting Co.

Bicycles.
Arnold, Schwinn & Co.

Boilers.
Abendroth & Root Mfg. Co.
American Boiler Co.
Clonbrock Steam Boiler Co.
Collins & Co.. H. E.
Racine Hardware Co.
Weston Engine Co.

Books, Electrical.
Electrician Publishing Co,

Bronze.
Besly &Co..Cha8. H.
Phosphor BroDzeSm.Co.,Ltd.

Brashes.
Holmes Flbre-Graphlte Co.
Mason, J. W.
Partridge Carbon Co.

Barfflar AiamiH.
Electric Appliance Co.
Huebel & Manger.
Menominee EL & Mech. Co.
Western Electric Co.

Cables (Bee Insulated Wires.)
C'ahles, Kleetric (Hee Insu-
lated WlreaJ. Copper,
Hlieet and Bar.
American Elec. Worka.
Brlxey. VV. R.
Eastern Kleetric Cable Co.
Moore. Alfred F.
New York Ins. Wire Co,
Simplex Electrical Co.
Standard Underffround C. Co.
Western ENjctrlc Co.

4;arbonH,PointsA Plates.
American fJarbon Co.
Chicago K'llHOn Co.
ChicttKo O'rri'^ral Fixture Co.
Kloctrir Appilunce Co.
General EWictrlcCo.
Mason. J. W.
PartrldKe Carbon Co.
Rolnlngcr. Hugo.
Standard Paint Co.
W*;rthelm. Ed.
'.V':.Htcrrj Electric Co.

Componnd.
Electric Appliance Co.
Johns Mfg. Co., H. W.
Okonite Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond. Co.
Electric Appliance Co.
Willtamsp't Wood'nPipe Co

Construction & Repairs.
Ft. Wayne Elec. Corporation.
Hobart Electric Mfg. Co.
Piqua Iron Works.
Richards & Meacham.

Contractors and Electric
Ijiglit Plants.
Akron Elec. Mfg. Co.
Arnold. B. J.

Bain, Foree.
Brush Electric Co,
Bryan & Humphrey.
Card Electric Co.
Clvmer & Heilman.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co-
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
United Elec ImprovementCo.
Westinghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly&Co., ChasH.
Bowers Bros.

Copper Wires.
American Electrical Works.
Besly&Co., ChasH.
Brixey, W. R.
Chicago Edison Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
FiberlteCo.. The.
General Electric Co.
Independent Electric Co.
Mason, J. W.
Menominee El. & Mech. Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordage.
Samson Cordage Wks.

Crookes' Tabes.
Edison Dec. & M. U Dept.
I^eRoy, J. A.
Perkins Elec. Switch Mfg.Co.

Cross-Amis, Pins and
Brackets.
Brady, T. H.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Farr Tel. &Const, Supply Co.
FiberlteCo., The.
Mason, J. W.

Cat-Outs and Switches.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Ciymer A. Heilman.
Commercial Elec. Sup. Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Eyanson & Armprlester.
Farr Tel. &Conat. Supply Co.
Flberlte Co., The.
Forest City Elec. Wks.
Ft. Wayne Klec. Corporation.
Oerieral Elec. Co.
Hart & Hegeman Mfg. Co.
Imporlttl Porcelain Works.
Mason, J. W.
Menomlnco El. & Mech. Co.
Morrison Southern Kl. Co.
Perkins Elec. Switch Mfg. Co.
Shawmul Fuse Wire Co.
WcHtlnghouse El. & Mfg. Co.

Dynamos.
Akron Klec. Mfg. Co.
Arnorlcan Engine Co.
Brush Electric Co.
Card Kleetric Co.
( 'lymer A Ilollman.
Colburn I'A. Mfg. Co.

Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hobart Electric Mfg. Co.
Holmes, Pyott A Co
Mayo, V. J.

McEwen, J. H. Mfg. Co.
Northern Electl. Mfg. Co.
Pi([ua Iron Works.
Siemens & Halske Elec. Co.
Westinghouse EI. & Mfg. Co.
Whitcomb. Geo. D. Co.

Economizers, Fuel.
Fuel Economizer<3o.

Electric Heaters.
Johns. H. W., Mfg. Co;

Electric Railvpays.
Bruph Electric Co.
Card Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electric Vehicles.
American Elec. Vehicle Co.

Electrical and mechani-
cal Engineers.
Arnold, B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae, A. L.

Electrical Instruments.
BIddle, James G.
Chicago Edison Co.
Ciymer A Heilman.
Commercial Elec. Sup. Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical ^Specialties.
Brockton Elec. Mfg. Co.
Central Electric Co.
Ciymer & Heilman.
Commercial Elec. Sup. Co.
GiliettMfg. Co.
Imperial Porcelain Works.
Menominee El. & Mech. Co.
Pearson, F. J. Mfg. Co.
Rau Mfg. Co.
White Co., TheO. C

Electro-Plating MacU'y.
Besly &Co.,Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Engines. <iias.
Norman Co., J. J.
Otto Gas Engine Wks.
Van Duzen Gaso. Eng. Co.

Engines. Steam.
American Engine Co.
Ball Engine Co.
McEwen, J. H. Mfg. Co.
Phllaaelphia Eng. Works.
Racine Hardware Co.
Weston Engine Co.

Fan Outfits.
Diehl Mfg. Co.
Metropolitan IClectric Co.
Westinghouse El. A Mfg. Co.

Feed "Water Heaters.
Ooubert Mfg. Co.

Fibre.
Butlor Hard Rubber Co.
Holmes Flbro-Graphlte Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnott Co., G. A H.

Fire Alarms.
Western Electric Co.

Fixtures. El. A Conih'n.
Chicago Gon'I Fixture Co.
Wheolor Rcllector Co.

Fuse Wire.
Brlxcy, W. R
Electric Appliance Co.
Flberlte Co.. Tho
Gcnoral Electric Co.
Independent Electric Co.
Shawmut Fuho Wire Co.

baskets.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Gears.
Besly & Co.. Chas. H.

Oeneral Elec. Supplies.
Besly & Co., Chas. H.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Ciymer & Heilman.
Commercial Elec. Sup. Co.
Cutter El. A Mfg. Co.
Dickinson Elec. Supply Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
Forest City Elee. Wks.
General Electric Co.
Huebel A Manger.
International Elec. Co.
Johns, H. W., Mfg. Co.
Mason, J. W.
Menominee El. A Mech. Co.
Metropolitan Electric Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Pearson. F. J. Mfg. Co.
Peru Elec. Mfg. Co.
Shawmut Fuse Wire Co.
Sioux City Brass Works.
Standard Tel. A Elec. Co.
Westinghouse El. A Mfg. Co.

Qlobes and Electrical
Glassware.
Chicago Gen'l Fixture Co.
Phoenix Glass Co.
Wheeler Reflector Co.

Gov'nors. Water Wheel.
LombardWater WTieelGv.Co.

Graphite Specialties.
Besly & Co., Cnas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co-
FiberlteCo., The.

Headlights.
Wheeler Reflector Co.

Induction Coils.
International Elec. Co.

Insulators and Insulat-
ing llaterials.
Brixey, W. R
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Empire China Works.
Eyanson A Armprlester.
Farr Tel. A Const. Supply Co.
Flberlte Co., The.
Hart A Hegeman Mfg. Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Mason, J. W.
Menominee El. A Mech. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Peru Elec. Mfg. Co.
PhlUips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Itlagnet ^Vires.
American Electrical Works.
Brixey, W. R.
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
Independent Electric Co.
Lasoll & Co.. Edward.

, Mason, J. W.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
Now York InHulated WIreCo.
Okonite Co., Tho.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C.Co.

liamps. Incandescent.
Adams-Bagnall Elec. Co.
Buckeye Electric Co.
Chicago Edison Co.
Dickinson Elec. Supply Co.
Edison Dec. A M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co.,
Orient Electric Co.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Standard Incan. Lamp Co.
United Elec. Imp. Co.
Westinghouse El. A Mfg. Co.

Lightning Arresters.
Electric Appliance Co.
Garton-Daniels Electric Co.
General Electric Co.
Van Nuis, C. S.

Westinghouse El. A Mfg. Co.

niagnet AVire.
(See Insulated Wires.)

Alechanieal Machinery,
Besly A Co., Chas. H.
Ferracute Machine Co.

Ittica.
Bowers Bros.
Johns Mfg. Co., H. W.
Munsell A Co.. Eugene.

Slijung Apparatus, Elec.
General Electric Co.
Independent Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Akron Elec. Mfg. Co.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Colburn El. Mfg. Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hohart Electric Mfg. Co.
Holmes. Pyott & Co.
Mayo. V. J.
Menominee El. A Mech. Co.
Northern Electl. Mfg. Co.
Piqua Iron Works
Sious City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Westinghouse El. A Mfg. Co.
Whitcomb. Geo. D. Co.

Bfame Plates.
Becker, August.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W..Mfg. Co.
Peerless Rubber Mfg. Co. ,-

Paints.
Johns, H. W.. Mfg. Co.
Standard Paint Co.

Patent Agencies.
Washington Patent Agency.

Phosphor Bronze.
Phosphor Bronze Sm. Co. Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWltt. Cedar Co,
Central Mfg. Co.
Hart, C. S.
Perrlzo, Paul, Jr. Co.

Porcelain.
Commercial Elec. Sup. Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Push Buttons.
Electric Appliance Co.
Northwest Engineering Co.

RellcctorN.
GiliettMfg. Co.
Phoenix Glass Co.
Wheeler Reflector Co.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westinghouse El. A Mfg. Co.

Sal Ammoniac.
Klipstein A Co., A.

Speaking Tubes.
Electric Appliance Co.

Speed Indicators.
Besly A Co., Chas. H.
BIddle, James G.
Weston Electrical Inst. Co.
Whiftiey Elec. Inst. Co.

Steam Heating.
Webster A Co., Warren.

Storage Batteries.
American Battery Go.
Electric Storage Battery Co.

f
.
Willard Elec. & Battery Co.

Street Cars.
Brill. J. G. Co.
Ladd, A. W.

Supporters. Inc. I^amn.
White Co., TheO. C.

Tapes, Insulating.
American Electric^ Works.
Brixey, W. R.
Chicago Ins. Wire Co
Electric Appliance Co.
Moore. Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones and Tele-phone Material.
Commercial Elec. Sup. Co
Farr Tel. & Const. Supply Co.
International Elec. Co.
Mason. J. W.
Menominee El. & Mch. Co
Missouri Tel. Mfg. Co.
Northwest Engineering Co.
Richards A Meacham.
Standard Tel. A Elec. Co.
Viaduct Mfg. Co.
Western Elee. Co.

Transformers.
Chicago Gen'l Fixture Co.
Ft. Wayne Elec. Corporation
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbine M'heels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Smith, S. Morgan.
Stilwell-BIerce & Smith
Vaile Co

Universities.
Cor. School of Technoloev
Int. Corr. Schools.

^Vater >Vlieels.
Dayton Globe Iron Works Co.
Leffel A Co

, Jas.
Smith, S. Morgan.

Wire, Bare.
Besly & Co., Chas H.
Brixey, W. R.
Electric Appliance Co.
Independent Electric Co
National India Rubber Co.
Okonite Co , The
Phillips Insulated Wire Co.
Standard Underground C Co.

X Ray Outats.
Edison Dec. A M. Lamp Dent
LoRoy, J. A.

^or ./kl|:>l-ftS3fc>9-ft:iocitl Irkclox of ^Vd vor-tlsckr-nor-k-ts »afire III.
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^i

THE ELECTRA
•TRADE MARK' •TRADE ;aRK'High Grade Nuernberg Carbons

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS.
F-OR l.>^TEST l=>m<5E UIST TO-

SOIE niPORTER FOR THE
rXITED STATES AXD €AXA»A.HLJGO RIBISIIMGER, NO. 38 BEAVER STREET . NEW YORK .

SBEST SWITCH FOR
THE LEAST MONEY.

Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension. Handsomely Finished.

Absolutely Reliable. Complete 5tock Carried in Chicago.

MASON ELECTRIC EQUIPMENT CO., Selling Agents, Telepbone Harrison 714, i 202 Fisher BIdg., CHICAGO.
Manufactured by THE FIBERITE CO., Mechanicvide, N. Y. Hoefgen, Moxham & Co., 80 William St., N. ¥. Joshna Hendy Machine Works, San Francisco, Cal.

IVi I

'^^

TABLET BOARDS,

SWITCHES AND

SWITCHBOARDS
of all descriptions.

WRITE FOR OUR NEW CATALOGUE D.

EYANSON & ARMPRIESTER,
Formerly J. Grant High it Co.,

123 N. 3d St.. - - - Philadelphia, Pa.

BRANCH OFFICES:^ 1-1 1 ^VXC^^, Metropolitan Electric Company,
ISC, ['iftli Ave.

m:\V Y( IKK. la; Liberty St., Chaplu & Douglas.
L0U1S\ILLE, KY.. No. 313 W. Main .St., Jas, Clark,

.Jr., & Co.
1
NEW OKLEANS. LA.. No. COS Customliouse St.,
Widmer & Spraoley.

EIF.^
Long

Life.

SECURITY Bl

Say i Mr. Contractor,

• have you ever stopped

To figure what it costs you to put in shelves,
boxes, etc.. besides running additional battery-

circuit necessary in installing the ordinary
form of cells? If you have, you are
aware that by using the Hang-Up Dry
Battery you always save enough in
labor and material to pay cost of
battery on every contract.

THEY

DON'T

DRY
Especially adapted to Telephone and

OUT. Street Railway Work.

WRITE FOR "DRIVE A NAIL" AND PRICE
LIST. TRY IT.

F. J. Pearson Mfg. Co.,
SECURITY BUILDING, ST. LOUIS, MO.

IM 1896.

THE NEW DIEHL ELECTRIC FANS.
0«©-0

HIGHLY FINISHED IN

Japan,

Nickel,

Polished Brass

...AND...

Venetian Designs.

cs^e.s^

INCREASED
EFFICIENCY,

IMPROVED
MECHANICAL
CONSTRUCTION,

F'or Ca'tal^Su^s and Pric^ l_is-ts Address

DIEHL MFG. COMPANY,
SIH^>A^ IRC30IVIS:

561-563 BBOAD-n'AY. XEW VORK CITY.
188-138 ESSEX STREET. BOSTON. ELIZABETHPORT, N. J,
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GETS THERE JUST THE SAME.
V

The Packard Lamp not only holds its record for

efficiency, long life and brilliancy, but is

IMPROVING ITS RECORD
each season, and has more friends among intellig-ent

lamp users to-day than at any time during its his-

tory. There is

A REASON FOR THIS
and it is found in the fact that Packard Lamps can be relied upon for uniform
excellence and they never disappoint.

General Western Agents,

ELECTRIC APPLIANCE COMPANY,
Electrical Supplies, 343 Madison St., Chicago.

WHY BE A FOCY?
CrASKET)^ 3IAOE
IlSSTASiTl.Y WITH

I in. for

UNIONS.
i in. for

HAND-HOLES.
§ in. for

MAN-HOLES.
Put up in boxes, weight 3 to 6 lbs.

Patented ami Miiuiifacturei! exclusively by

PEERLESS RUBBER MANUFACTURING CO.,
1« ^Varren St., BiKW VORR.

Electrical Compound.
THE MOST THOROUGH INSULATOR.

Insures Perfect Satisfaction.

ARMATURE AND FIELD COIL VARNISH,
lla<lo of the Highest Ingredients.

THE STANDARD PAINT CO.,
8 1 -83 John St., New York.

GENERAL WESTERN AGENTS,
Metropolitan Electric Co.. 186-188 Fifth Avenue, Chicago.

EUROPEAN REPRESENTATIVE,
Robert W. Blackwell, 39 Victoria SI.. Westminster, London, S. W.
Plilladeiphia Agents, NOVELTY ELEC. CO., 50-54 N. Pourtb St.

.p. ^Q„
61^^ Brooxlyn.N.Y

MICA MICA MICA EE-™^4J.i?
FOR ELECTRICAL INSULATION.

NEW YORK,
218 WATER STREET.

CHICAGO,
53 LAKE STREET.

Cleveland:

Cuyahoga Supply Co.

St. Louis:
A. S. Partridge

i^tock in Principal Cities:

Cincinnati:

Sinclair Randall.
San Francisco:

Brooks, Follis Electric Co.

SAMSON SPOT CORD

For Arc Light and Trolley Cord.
SAMSON CORDAGE WORKS, - BOSTON, MASS.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H.

MANUFACTURERS OI'

High Grade Electrical Instru-

ments of every description.

ml CORRESPONDENCE
SCHOOL OF TECMNOLOOY.

LAMPS
Arc ani lacaMescBnl.

Adams-Bagnall Electric Co.,

CLEVELAND, O.
New Yorl(, 222 Havemeyer Building.

Chicago, 1664 Monadnock Block.

THE STOREY nOTOR.
I

Iron Clad. Completely
closed in.

DUST and Moisture
proof.

Specially adapted for
directdriving machin-

I ery.

The application of Mo-
tors to machine tools
a specialty.

Lightweight. Slow and
medium speed.

No exterior magnetism.

MAIN j^ MCE ;

The Storey Motor fejool Co-

TRY OUR PRICE!
Been building these machines three years

and now want to branch out.

AGENTS WANTED.
Send for calalogue.

PIQUA IRON WORKS,
Piqna. Ohio.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

^>Crc, direct Curren-fc and /Vl-terna-t-
ing Incartdescen-t L-iglt-ting; and

CHICAGO OFFICE:

Metropolitan Electric Co.

YORK &SEDCELEY AVENUE ^EW YORK OFFICE:
PHILADELPHIA.

, , 2 Liberty Street,
Branch Factory, HAMILTON, CANADA. WIRE.

[*Hre Rubber Covered ^Vire and"CUKFKKn-'
C'ableM.

"Century" Weather|iroor I.iiiie Wire. Proinptr

Magnet. Olllce and Annunciator Wire, shipments

l>eud KneuMed W ires and Cables.
¥Av

Chicago
stock.'l'i'l4>]>|ione 4'ableN, Kfe.

EDWARD LASELL & CO., 167 Dearborn St., Gliicago.
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Et:GE>"E F. Phillips, Prest. W. A. Hathaway, Treas. "W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
PHOTIDEXCE, H. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Yokk Stoke, P. C. Ackerman, lo Cortlaudt St.

Chicago Stoke, F. E. Donohoe, 241 IMadison St.

MOSTKEAL BKAycH, Eugene F. Phillips' Electrical Works.

Incandescent Lamp Supporters.

Instant placement and fixture of lamp in any
desired position, with no attention to fastenings.
Adapted to every requirement from library to

workshop. Send for catalogue C.

THE 0. C. WHITE CO.. WORCESTER. MASS.

COMMUTATORS
REFILLED.

Sioux City Brass Works,
SlOrX tITY. IOWA.

In the past month we have
closed contracts for I-T-E
CIRCUIT BREAKERS with

I some of the most e.xacting

concerns in the U. S. We
only ask a test of the merits

of our device.

' THE CUTTER ELECTRIC-
jAL&MFG. CO., 1 1 12 San-
som St., Philadelphia, Pa.

TheOnljiWater-WlieelGovernortliatGoYerns.
Montague Street Railway Co.

Greenfield, Mass., Sept. 19, 1895.'

LOMBARD WATER-WHEEt GOVERNOR CO.,
61 Hampshire Street, Boston, Mass.

Gentleseen:—We have one of your Governors in use
at our power house at Millers Falls, Mass., taking care of

two "water-wbeels to perfection, regulating the power icithin

a few noUs. We took out one Governor and replaced it with
a. LOMBARD GOVERNOR which gives perfect satin-

faction. Yours truly, MONTAGUE ST. RY. CO..
(Signed) H. 0. Garfield, Supt.

LOMBARD WATEE-WHEEL
GOVERNOR CO.,

Sold on trial and absolutely guaran-

teed to hold wheel speed to satisfaction of

purchaser, irrespective of sudden changes

of load.

Send us a description of your water

wheel plant.

61 HAMPSHIRE STREET,
BOSTON, MASS.

/ooo
T£l£PffOf^f:

mZfA w/f/T£: us /

$85.00
30 LIGHTDYNAMO
OrSHORSEMOTOR
Overstocked o n

thissize. Offeropen
30 days only.

HOBART ELECTRIC
MFG. CO..

Troy, - - Ohio.

ThthP&sUiL
Y. H. Brad;, i^ew Britain, Conn., U. S. a..

UannfBstorer of Maai Anna, Pols bn&
Swinging Hooda, Hoose Bra^cttfl *aJi

other Speoialtlot for Ocnstraotloi^
Wort. — CataloQ-^ti ar^ y^-su- ,"-je?^

mOME STUDY.
An Ehmeiitary Journal

FOR TECHNICAL STUDENTS,

Including All Readers of Technical Bookp
and Periodicals.

MECHANICAL AND ARCHITECTURAL

DRAWING EXERCISES.

HOIEE STl'DY makes a specialt)- of teach-
ing its readers how to make and read Alechanical
and Archite'.'tiiral Drawings. Sample Copy sent:

tree on applii-ation. Address. B. I0fi2.

HOME STUDY. Scranton. Pa.

"Electric Lig'htGlob[°5^e^-^

1, THE-LARGEST-UKE-of^

.. ^ 42MURRAr ST NY '^

CHICAGO OFFICE, 107 E. MADISON STREET.

DIXON S BELT DRESSING
AND LEATHER PRESERVATIVE.

Is guaranteed to prevent slipping and to preserve the leather.

It will pay you tr) send for circulars and testimonials.

JOS. DIXON CRUCIBLE CO., Jersey City, N. J.

rof CATALOCiUt. C ,

^)h* ^'<Rofj tLtcr%Ai^ ft«^or'\crumiH^cr)lK^N ^^W

WEATHERPROOF WIRE.
-AGENCIES:

Electric Appliance Co., Chicago, 111.

Pettingell Andrews Co., Boston, Mass.

Electrical Engineering Co., Minneapolis, Minn.

St. Louis Electrical Supply Co., St. Loais, i

Bradford Belting Co., Cincinnati, OWo,

Phillips Insulated Wire Co.
NEW YORK OFFICE:

39 and 41 Cortlandt St.

FACTORY:

Pawtucket, R. I



WESTERN ELECTRICIAN. September 5, 1896

FOR SALE.
One Nationnl Alternator, 750 lights, vr.th exciter;

second band, but in excellent condition. Address
"M. 0-," care of Western Electrician, 510 Mar-
quette Building, Chicago.

FOR SALE.
100 single battery walnut backboard and bat-

tery boxes, good as new, 50c. eacb. in lots of one
dozen. Peoples Telephone & Telegraph Co..
Knoxville, Tenn.

FOR SALE.
Six 50-Light compound wound dyaamog of the

highest grade at $115 each.
Six 4 horee power motors with automatic start-

ing boxes at $l'2f) each.
Accurate and reliable voltmeters at $10. Write

for particulars. Holmes, Pyott & Co., WN. Jef-
ferson St , Chicago.

FOR SALE.
CO-light compound woimd dynamos and 5-horse

power motors, all latest improvements, fully

guaranteed. Write for prices.

GEO. D. WHITCOMB CO.,
92to 96 East Ohio St., CHICAGO, ILL.

Proposals Wanted for Steam and

Electrical Machinery, Pole

Line, Etc., for Municipal Elec-

tric Lighting Plant for City of

Madison, Wis.

Sealed proposals will be received at

the office of the City Clerk of the City

of Madison, Wis., uutil noou of

September 22, ISOLi, for furiiisliiug- all

the labor aud materials for the cou-

structiou of the necessary boilers, en-

giDes, dynamos, lamps, pole line, etc.,

for a complete electric lighting plant

for said City, in accordance with the
plans and specilicatiohs on file with
the City Clerk.
All bids must be addressed "City

Clerk, Madison, Wis.," and endorsed
on the outside of envelope, "Bids for
Electric Lighting Plant," and the di-

vision of the specifications for which
the proposal is made.
Each bidder must deposit with his

bid a certified bank cheek for an
amount equal to five per cent, of the
total amount of his proposal, payable
to the order of the City Treasurer,
which sum shall be forfeited to the
City of Madison, Wis., in case the bid-
der refuses or neglects to enter into a
contract with said City pursuant to
the terms of his bid and the plans and
specifications on file (subject to con-
firmation by the City Council) within
five days after he shall have been noti-
fied of the acceptance of his proposal
or bid.

' Checks deposited with rejected bids
will be returned to owner on demand.
The bidder whose bid is accepted

will be required to furnish with his
contract a good and sufficient bond to
be approved by the Mayor and the
Special Lighting Committee to the
City of Madison, Wis., in such sum not
to exceed the amount of the bid as
the Mayor and Special Lighting Com-
mittee shall determine, conditioned on
the full and faithful performance of
his part of the contract. Another bond
for the full amount of I lie contract run-
ning to the people ot the Slate of Wis-
consin will be required, conditioned
for payment of wages earned and ma-
terial furnished in the performance
of the contract, to be approved by the
Mayor and Speeiiil I.,lghting Com-
mittee. On the proper e.'fecution of the
contract and bonds, the guarantee de-
posit will be returned to (he Contrac-
tor.

Copies of the speelflcatlons can be
obtained from the City Clerk, or may
be seen at the office of Frank B. Kae,
Engineer, 1.34 Monroe Street, Chicago,
111.

The Council expressly reserves the
right to reject any or all proposals,
and to waive any Irregularity In any
proposal.

A. A. DYE, Mav'.r.
O. S. NORSMAN, City Clerk. '

Dated at Madison, W'ii

'if August, A, D. ISftlJ.

IhiH 'iflth day

ELECTRIC LIGHT BIDS WANTED.
Sealed bids will be received on or before

Monday, Sept. u, 1S9(J, at tlie oflice of tlie City
Clerk, Oconto, Wis., for furnisliing electric light

to said city of Oconto.
Bids are to be for furnisliint;; not less than lifty

(50) 2,000 candle power arc iiglits burning all

night and every niglit.

Liglits to be furnished by Feb. 1, 1807, and the
bids are to be for a ten (10) years' contract, and
for a stated sum per annum for each light.

The city is to have the right to talce any num-
ber of additional lights at same rate.

A certified check of $l,(>00, must accompany
the bid and the city reserves tlie right to reject
aiw or all bids.
By order of committee on electric lights.

C. A. BRIGDE.N.
City Clerk.

Oconto. Wis., Aug. 12, 1S9C.

FUSE WIRE)-—4^,
AND LINKS h

capacity.

FOR ALL SYSTEMS. 3 ^'^'S^™.

The Independent Electric Co.,

153 Lake St., Chicago.

PLATINUM
For all Purpoaea.

Borap and Native PlatiDum PnrchaBed.
BAK£R & CO., 408-414 New Jersey

Railroad Ave., Newark, N. J.

FOR SALE.
1,500 tons 5o-lb. relaying rails;

1,000 tons 75-lb. relaying rails; 800

tons 45-lb. relaying rails. 30 elec-

tric cars in good order. New elec-

tric cars and new and second-hand

passenger cars. 50 box and 50

flat cars, 25 tons capacity. Spec-

ialty in negotiating electric and

steam railroad bonds when payable

at Farmers' Loan and Trust Co.,

N. Y., or Knickerbocker Trust Co.

55 Broadway. N. Y., and printed

at an Ai Bank Note Company in

N. Y.

ROLLING STOCK SOLD ON EASY
TERMS.

A.. \fi/. I_A.DD,
I 7 1 Market Street,

BROOKLYN, N. Y.

Inside Facts
Most wheelmen ki^iHWh a little abuut •

mechanics. They oil^iyt'to know more. •
'I'hey ought to know all tNp inside facts •
abnut the machine they are riding:. •
A bicycle is a delicately adjusted piece ?

or mechanism. The rider who knows all ?
about his wheel will not have much use *
Tor the man who does rciiairinK. He will *
spend precious little money for repairs, ?
adjustments and "wluit nf>r" •

ICvery wheelman ought to road Lord's a
Power and Muchlnery Magazine. It is m
devoted t,n Mechanics, Kn^ineerinK and m
.\laehiiuTy- It is full of facts, opinions %and Hieorles from the world's best writers %
oti till- subjects to which it is devoted. 9

l'iil;Uslicd monthly at $1 n year. No •
wheeluKin can possibly read "it a vour •
without )?ettinK more than a dollar's •
worth of information. .Sample copy M«nt •
r..r lOr.MllS. Write to UH. •

GUILD & LORD •

613 Atlantic Ave., Boston, Mass. •

Stil well's Patentst™ Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

The Stiliell-Bierce & Siaitli-Vaile Co,,

DAYTON, OHIO.
Rtsdou Iron Jk l.oeoiuotive AVorks, San Francisco, €al., Pacilic Coast A^ent.

Write PAUL PERRIZO JR. CEDAR & LUMBER COMPANY,
Mannette, Wis. -for prices on

WHITE CEDAR POLES
before purchasing elsewhere.

MENOMINEE, MICH., for prices on AVHITE CEDAR POI.ES.

O. iS. MA.Ii'r,
WHOLESALE

Telsgraphi Telephone, Electric Li^ht

AND STREET RAILWAY POLES.
Manufactured from Live Cedar peeled. Quick

BhipmentB and best quality.

OCONTO, WIS.

Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. EusTis, Gen'l Pass. Agent, C, B.

& Q. R. R., Chicago, III.

Gordon Primary Battery
EXCELS [N

Long Life, Efiiciency,

Economy, Adaptability,

It is absolutely Non-Freezing. .

Labor Saving,

Free from Local Action,

Freedom from Gases and Odors.
Superior Generation of Energy.

These Batteries are in use by the most
prominent Telephone, Fire Alarm and Eail-
road Companies of America.

Send for descriptive circular and price list.

We guarantee all our Cells.

MANUFACTURED BY

The &orilon-BDrDla]B Battery Co.,

82 West Broadway, New York.

Given
Away

Our latest catalogue of Elec-

trical Books. Contains 100
pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette Bldg., Chicago.

X -FRAYS
FOR EVERYBODY.

y Eclv\/^arcl Tr&yf&wt..

Just off the Press. 80 Pages. 39 Illustrations.

Fully describes in plain terms how to perform experiments with the X-Ray Outfit.
Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorff Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit
very cheaply, including a Fluoroscope,

Write us at once, enclosing 25 Cents in stamps, postal note, express money or-
der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO.,
^'°

!St:?^^i*Jl'^^'



September 5, 1896 WESTERN ELECTRICIAN.

Victor Turbine Water Wheel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate.
The attention of ELECTRIC COMPANIES is called to this CELEBRATEO "WATEBWHEEL as particularly adapted to their use, on account of its remarkablr steady moiion,

high speed and great efficiency and larsre capacity for its diameter, being double
the power of most wheels ol the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use ol water it is without an equal, producmg the
highest per cent oi useful effect gaaranteed.

SEND F'OR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to

disconnect pulley.
We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts.

and where the situation admits of their use we recommend them.

THE S"^ILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, Cal., Pacific Coast Agents.

IVi^S't JDcirabi* i-t-tery^ Oeii: 'r^duc^d.

CD
n'

03 T3
c r* 3*
t/i ri> n
3;
3'

1. 3
ft

oq (/>
IB VI ;o* n n
ra

p
S

P

n
2<
r>

Manufactured byThcButSer Hard Rubber Co. 33 Mercer St.. N.Y.

LE Rors
IMPROVED

ALUMINUM X-RAY FLUOROSCOPE.

FOUR TIMES AS SENSITIVE AS ANY YET MADE.
The Standard Open Circuit Batteries

of the World.
SKKD FOE CIRCULAR AND PRICEJ.

Low Price, I Complete Portable X-Ray I
Goods Guaranteed. TKE,iECLAtiCHE_ MTTERV^co,,

High Quality.
| Outfits for Pliyslcians I

*6ight 6 ounces.

AND OTHERS DESIRING AN OUTFIT FOR EXPERIMENTAL USE.
S^nd ^-fc^nrtp -for csii-c=«j l^f.

J. A. L.E: Roy, 14.3 e. is-th s-t., img^a/ yotIc.

Playing Cards.

You can obtain a pack of best quality

playing cards by sending fifteen cenis in

postage to P. S. EusTis. Gen'l Pass. Agent,

C, B. & Q. R. R., Chicago, 111.

y^'sJ^plI^^sZI''"™"'
'^ ^^^^'^ ° BLECTRiCALijHE

gjjujQfj [iGHTNING ARRESTERS

CUYIVIER & Ml
illannfactaring Electricians,

IL.I\/IA.IM,

READING, PENN.

Will Protect When All Others Fall.
Unequaled for Durability. Reliabillly and Efficiency!

Our testimonials back up all of our claims. Send for them.

GARTON-DANIELS ELECTRIC C0..^»°^"\'°«»'"-^
*•

' (mention THIS p;

IF

you are anxious to

secure the latest

electrical books. YOU
should write to the

ElectricianPublishing

Co. , Chicago. You CAN'T
procure too many

reliable, readable

books to READ.

T?HR TRLaRPHONE HAND-BOOK
Br HERBERT LAWS WEBB.

M^mb(}- of the American IniitUiUe of Electrical Engineers, and of the In atitiition of Electrical Engineers. London. A'dhor of "A Practical Guide to ike Testing of
Jnsulated Wires and Cables." Joint Author of "EleclriciXy in Daily Life."

*rice $1.00.^aS^s* 136 lllus-tra-fci^ns, Clo-thi, Hfand-B^^lc Size,
EXTRACT FROM PREFACE.

"This little Ijook has no pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work Is not yet come. But It is felt that there Is a demand
for a practical hook on telephone working and management, and the TELEPHONE HAND BOOK Is an attempt at meeting that demand. With the exception of a few cliante's dealing with
nertain forms of traosmitters and receivers used in Europe, which are given for the Information of those who may wish to engage in the manufacture of telephones, the book is based eutirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

- No pains have been spared to make it the best book of its kind. It is right up to date, intensely pradical, and so plain and clear in its language that anyone can understand and learn from it

everythiDg regarding telephone work and management. It conforms in size and style to our other Hand-Bjoks whicn have been so favorably received by the entire electrical fraternity.

CHAPTER 1. The Invention of the Telephone.
2. Sound Waves. Articulate Siteech.
3. Electric Telepliooy. The Bell Telephone.
4. The Microphone.
5. Current Induction. Electromagnetic In-

duction.
6. The Induction Coil: Its Use In the Tele-

phone Transmitter.
7. The Comrilete Telephone Circuit.
8. Magnet Telepliones.
9. The Bell Telephone Receiver.

10. Other forms of Magnet Telejihones.
11. The Gower, Ader and D'Arsonval Receiv-

ers. Mercadier's Bi-Telephone.
The Siemens. Kotyra, Neumayer and

Bottcher Receivers.

-coist:ents.-

12,

CHAPTER 13.

14.

Carbon Transmitters.
The Blake Transmitter.
The Long Distance Transmitter.
The solid-back Transmitter.
The Berliner Transmitter.
The Cuttriss Transmitter.
Various European Traii=mitters.
The Efficiency of Carbon Transmitters.
Batteries for Telephone Work.
Open Circuit Batteries.
Closed Circuit Batteries.
The Practical Management of Batteries.
Magneto Bell.
Automatic Switches.
Telephone Line Construction.

CHAPTER 28. Metallic Circuit.
29. Underfiround Wires.

Lightning Arresters.
Inside Wiring.
Installation of Telephone Instruments.
Inspection and Maintenance.
The Condenser; Its Use in Telenhony.
Electromagnetic Retardation.

36. Exchange Working.
37. Small Exchanges.
38. Party Lines: The Bridging Bell.

39. Long Distance Telephony.
40. Duplex Telephony.
41. Simultaneous Telegraphy and Telephony

Appendix.

I

30.

31.
32.

33.

34.

35.

Pobiishedandforsaieby ELECTRICIAN PUBLISHING CO.; Suite 5IO Marquette Building, CHICAGO.
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THE S. K. C. SYSTEM.
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station Distribution,

ill and Factory Equipment.
Generators will be wound and guaranteed for an E. M. F. as high as

10,000 VOLTS-
CORRESPONDENCE SOLICITED,

STANLEY ELECTRIC MANUFACTURING COMPANY,
Pi-t-tsf^ield, IVI

THE ROYAL ELECTRIC CO., Montreal, Canada, are

jole licensees for the manufacture and sale of the S. K. C.

System in Canada. .....

iss., KJ.

BRAXCHEIS OFFICES:

IMew Voi-lc, 3& ^or-tlarkcJ-t St.
^ar* ^r-£> rtcsiscso, I06 l\/l^r-lc^t St.

^Krtd^r^om, S. ^-

HART FLUSH SWITCHES.
^TeTTvT- I^a-ce I^la-te.

BETTER PROPORTIONS. BETTER FINISH. MORE DURABLE.

No. 1 I'late for S and lO Amp,
Hart t^wltchea.

Better Design,

Better Material,

Made of solid plate brass |-inch thick, with beveled edges.

Self-Adjusting Handle,

No Breaking,

No Binding on Face Plates,

No Loose Face Plates.

Handles, Switches and Face Plates Interchangeable.

Single Plates for all sizes of Hart Switches.

Gang Plates for any number of Hart Switches.

SEND FOR "CATALOGUE B."

THE HART & HEGEMAN MFG. CO., "9° Hark of No. 1 Plate.
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VIADUCT MF6. COMPANY
Is the oldest concern
of the kind in this
country, with one ex-
ception, manufactur-
ing

Magneto Bells,

Telephones,

District Teiegrapli

Messenger Boxes

and other appliances.

It has had 18 years'
experience; 5 years as
licensed manufacturer
of the American Bell
Telephone Company.
It has made more
Magneto Bells than all

the other manufactur-
ers in the country. Its

standard work is

known by all experi-
enced telephone men^

The works are lo-

cated at the Relay
Station, Baltimore &
Ohio Railroad, and run
by water power.

It manufactures all of its own woodwork, as
well as brass, iron, steel and everything connected
with its output.

Send for new catalogue and mention this paper.

UNI Oil

BAUTlMoIr-
VIADUCT MFG. CO.,

2 S. HOWARD,
Bal-tim^r^, IN/ld.

MrlTeleitaiulElectricCi.
riADISON - - WISCONSIN,

MANUFAGTTJBEBS OF THE

Standard Loud-Speaking, Long-

Distance and Exchange

Telephone.
Perfect in Detail, of Highest Efficiency and Best Pos-

sible Electrical and Mechanical Construction.

Equipped with Our New Maeneto Bell provided with specially

powerfnl GenerBtor having large field magnets o( best qnallty of

magnetic steel, laminated armatnrea with ample wire epace, and com-
binlDg the qualities of large qnant.ty and high voltage; polarized belle

with centrally pivoted armatures (the patent on same having now ex-

pired) and high co-efficient of selMnductlon In proportion to winding,
the whole adapted to meet the most exacting requirements of service.

Will ring bells on lon^ lines of falgh resistance. Will ring a large

number of bells in series on short lines. Will ring on a line

various makes of bells with different windings. Will work with any make of switchboard.

Will drop a shutter on long lines, etc., etc.

Bole Licensees for sale of Ililde Battery Transmitter In the United states. Patent granted

April 17th, 1894. For simplicity, small dlmenaions, entire multi-contact, and powerful transmls-

Blon, It has no equal. No adjustment required. Will not pact or get out of order.

Standard Telephone Exchange Switchboards
Manufactured and controlled Iiy UB are the most rapid and efficient apparatus of the kind now before

the public, embracing novel and original features possessed by no othern; require where power gen-

erator is used bat three movjs to anawer a subscriber's call, rljg number wanted, and connect the

lines. EstlmatBB for compute equipment of oichanges and toll line systems promptly furnished.

Correspondence Solicited. Address

THE STANDARD TELEPHONE & ELECTRIC CO.,
HADISON. WISCONSIN.

. L. SPOONEB, President.

H. 0. DODGE. Gen'l Sopt.

E. W. BATOHELDEK, Secretary.

H. A. TATLOB, Treasnrer.

ISEND FOR CATALOGUE.
|Tf?ANSMITIERS.^ COILS,

'^
. PARTS,
Iagneto
BELLS.__ m

^' MARKET ST., STLOUIS

We Manufacture

^ifUELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL, MINN.

...F-OR...

TELEPHONES
..cs^ T^ t-me:..

VIADDCT CO., Baltimore.

The

Auto-

Telephone

AT LAST!

A Perfect

Interior

Telephone.

CHEAP,
SIMPLE,

PERFECT.

Desk Set No. 29.

Automatic Intercommunicating
Switch on each Instrument.

RICHARDS & MEACHAM,
Sole Agents for Chicago and Northern Illinois,

84 and 86 La Salle Street, CHICAGO.

Farr Telephone & Const. Supply Co.,

342 DEARBORN STREET, CHICAGO, ILL.

^..'We nannf&cture and Sell at AVholesale....

Magneto Bells, Receivers, Induction Coils.

WRITE FOR PRICES.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite BIO IVIarquette BIdg., CHICAGO.

THETELEPHOMHAND-BOOK
BT

HERBERT LAWS WEBB.
Price §1.00.

The only complete and practical work
of its kind on the market.

PUBLISHED BY

THE ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building, ChlcaEo.

Bound Volumes
OF THZE

V^ESTERN [lECTRIGIAN

FOB SAI.E,

From Vol. I. to Vol. XV.

ADDHESS

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Building, CHICAGO.

ALL
Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

Tie RfiffliDiton-Slioles Typewriter

Is a recent production of the best invent-
ive skill in the country and is . . .

NOT
behind any typewriter

IN
the line of such improvements as are
essential to the success of ....

ANY
writing machine. la fact, the Reming-
ton-Sholes

TYPEWRITER
leads all others in that

COMBINATION
of features which please the operator
and make it a pleasure instead of hard
work to run our machine.

Send for catalogue or call and examine.

REMINGT0N-8H0LES TYPEWRITER CO..

147 MONROE STREET,

CHICAGO.

HUEBEL & MANGER,
290 Graham St., BROOKLYN, N. Y.
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NEW ORIENT LAMPS
Are those which bear

£very inspection
Just and fair;

^^ith others competing
Everywhere.

Qnly the Best
Is used to prepare

[f eally Good Lamps
Of quality rare,

|n every respect
Made honest and fair.

Efficiency Highest
All declare;

^o Other Lamps
With them will compare.

^ry them yourself,

All good things share;

§end us your Orders,
We'll use you SQUARE.

THE ORIENT ELECTRIC CO.,
YOUN6STOWN,

^OHIO.

CHICAGO OFFICE: 1628 Monadnock, THAD. S. LANE, Mgr.

i^ HAND MADE-HICH GRADE ^R
We Make

CES,

>"» _. THE »..

CeKTU*'-

fHtJRADE

One Price

.. QUALITY

nTHOUSAND
HOURS

Guaranteed

Cents
ALLOWED

^ASES

Ti'^il!'"'*!!

/

A/S/ T HE R

/\/\OVE.

To -

'^ry.MMeffmi' ^^^Q^^^i,,,

I v

THE.

UNITED ELECTRIC

IMPROVEMENT CO.
OFFICE AND WORKS;

19th St. and Allegheny Ave., PHILADELPHIA, PA.

s5©Vatts Pip
16 C.R#

(llNTOH.Wls/ 19J-19I|aSAILCSY

New Discounts

Series Incandes-

For all Systems

Current, Candle-

on Standard

cent Lamps

and for any

PoAver or Base.

TRIAL ORDER SOLICITED.

Alternating Current Generators, Transformers, Motors.
Arc Lamps and Switchboard Equipment

for Central Stations.

WRITE FOR DESCRIPTIVE CATALOGUE.

Multipolar and Bipolar Direct Current Dynamos and Ap-
purtenances for Isolated Plants.

Improved Long Distance Series Incandescent Apparatus
and Supplies.

COltKESrONDENCE SOLICITED. SATISFACTION GUAKANTEED-
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i. e. e.

Consaltins: Electrical Engineer.

speoultt:
Eleotrlo Ballvaya and Power Btatloni.

1S41 Harqnette Blds^ GUcaco.

Foree Bain,

Consulting;,
Designing,
Supervising,
Constructing,

Electrical and
Mechanical Engineer.

Plans, Siiecilicatlons and
General Engineering.

Testing. Expert in Patent Causes.

Suite 1657. 1658 and 1650
Monadnock BlUg., CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Reports. Estimates, Plans,
Speclflcations, Superintendence, Tests, Pur-
cnaslng. Designs of Central Stations a Spe-
cialty. Turner Bnlldlnff, St. liOUis.

Virginius J. Mayo,
Electrical and Mechanical Engineering,

Consulting, Designing, Supervising,

Contractor and Manufacturer of Ma-
chinery for special purposes.

TEL. WATTj 436.

100 N. Clinton SU CHICAGO.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

30G Oriel Bld^., ST. liOlTIS, 9IO.

THE FLEMING

ALTERNATING

ARC

LAMP...

• • •

Simplest

Neatest and

Best

Working

Lamp on the

Maricet.

• • •

New
Catalogue
Just Out.

• • i

Agents Wanted in

Leading Western

Cities ::;::::

Our Prices are

Right.

FLEMING -SPENCE FLECTRICAL CO..,

652 Hudson St., New York.

Summer Homes.
In the Lake regions of Wisconsin,

Northern Michigan, Minnesota, Iowa
and Dakota, there are hundreds of
charming localities pre-eminently fitted

for summer homes. Nearly all are
located on or near lakes which have not
been fished out. These resorts are easily
reached by railway and range in variety
from the "full dress for dinner" to the
flannel-shirt costume for every meal.
Among the list are names familiar to

many of our readers as the perfection of

Northern summer resorts. Nearly all

of the Wisconsin points of interest are
within a short distance from Chicago or
Milwaukee, and none of them are so far
away from the "busy marts of civiliza-

tion" that they cannot be reached in a
;ew hours of travel, by frequent trains,

over the finest road in the northwest

—

the Chicago, Milwaukee & St. Paul Rail-
way. A description of the principal
resorts, with list of summer hotels and
boarding houses, and rates for board,
will be sent free on application to F. A.
Miller, Assistant General Pass. Agent,
Chicago, 111.

The Electrician Publishing Co., Suite 5 10 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

HIGH GRADE on paper means little^

BUT in fact and manufacture MUCH.

WORLD CYCLES
ARE BUILT TO LAST.

Champion John 5. Johnson rides one.

Ex-Amateur Champion Roy McDonald rides one.

A. D. Kennedy, Jr., the record breaker, rides one.

Am. Champion George Ruppert rides one.

Homer Fairmon, Pat. O'Conor and other crack riders are

all winning races on WORLD CYCLES.

THEY ARE UP-TO-DATE AND SWELL.
\Vrite US for Prices. Catalogues Free.

ARNOLD, SCHWINN & CO., Manufacturers,

Peoria and Lake Sts., Chicago, U. S. A.

Price Reduced!
THE NEW EDITION OF

Prof. Stlvanus P. Thompson's Book,

Dynamo Electric

Machinery,

NOW $6.00.

New Edition, Revised and Greatly Enlarged, Price S6.00.

This is the long expected edition of Prof. Thompson's standard

work. It contains nearly 1,000 pages, and is profusely illustrated.

Orders should be sent in at once.

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHING CO.,
Suite .sio Marquette Ruilillnir. CHICAOO

Hot

Cool

Weather or

Weather the

WESTERN

ELECTRICIAN
Is always interesting. Always contains
timely information as well as the latest
news. If you are not a regular reader
send us your name and address for trial

offer.

WESTERN ELECTRICIAN,
Suite 510 Marquette Building.

CHICAGO, - - ILL.

STUDENTS^
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.

S3. 00 per year, in advance.

Electrician Publishing Co.,

Suite 5tO Marquette Bldg., CHICAGO

The COAST LINE to MACKINAC
TAKE THE t C *

<V

TO CLEVELAND
MACKINAC c

2 New Steel Passenger Steamers
The Greatest Perfection yet attained in Boat

Construction — Luxurious Equipment, Artistic
Furnishing, Decoration and Efficient Service,
insuring the highest degree of

COHFORT, SPEED AND SAFETY.
Four Trips per Week Between

Toledo, Detroit #Mackina*
PETOSKEY, "the SOO," MARQUETTE,

AND DULOTH.
LOW RATES to Picturesque Mackinac and

Return, includtng: fleals and Berths. From
Cleveland, $|8; from Toledo, $15; from Detroit,
$3-50.

EVERY EVENINQ

Between Detroit and Cleveland
Connecting at Cleveland with Earliest Trains

for all points East, South and Southwest and at
Detroit for all points North and Northwest.

Sunday Trips June, July, August and September Only.

EVERY DAY BETWEEN

Cleveland, Put=in=Bay ^ Toledo
Send for Illustrated Pamphlet, Address

' A* Ai SCHANTZ, On w. a.. DETROIT, MICH<

Tlie Detroit anil Cleveland Steam Kav. Co.

IT'S ALL RIGHT.

Webb's Telephone Hand-Book. A book for the
expert as well as the novice- Price $1.00.

ELECTRICIAN PUBLISHING CO.,
5IO IVI^rc|«j^-t-te» Build ing* OKi^^g;^.
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent improvements made la the New Amerlcaa Turbine have locreased the power as per their

diameter, ao.l produced graater efflcieacy from whole to half water than auy other turbine, as

evidenced by the following, copied from certified tests m 'de at Holyoke, Mass., oq the dates named,
and signed by A. F. Slckman, engineer in charge of experiments, and E. S. Waters, hydraulic
engineer.

The originals of these certiflcates and tests of other sized wheels can be seen at our office.

Test of a 46-mch Wheel-July 9, 1894. Test of a 42-Inch Wheel-July 14, 1894.

Head Rev.per
Min.

Ou. Ft.
perSec.

141.58
127.18
112.60
9S.12
82.07

H. P.
Per
Cent.

79.76

82.58
82.18
79.31

75.52

Whole Bate
a

'A

Head.
Rev. per
Min.

128.00

134.80
li9.33

126.25

121.00

Oa. Ft.
perSec.

H. P.
Per
Cent.

Whole Gate IB.OB

16.42
16.78
ir.03

16.88

119.17
122.00

117.33
111.83

118.67

205 27

195.19
175.74
'49.99

118.40

16.33
16.56

16.59

17.13

17.48

134.18

120.85
104.85

92.76
70.80

199.66
188.14
16J.89

142.40
98.85

80.50

83.09
82 77
79.21

70.60

For information and catalogue write

is:^ THE DAYTON GLOBE IRON WORKS CO, Dayton, 0, U.S.A.

Racine Automatic

HIGH SPEED

ENGINES
From 1 to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection
with economy is desired.

Over2.500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing ournew
1 to 6 H. P. Auto-
matic Engine and
Boiler outfit.

Racine Hardware Co.,
RACINE, WIS.

....BINDERS....
FOR THE

Western Electrician
$1.00 EACH.

ELECTRICIAN PUB. CO.,
CHICKGO.

AMERICAN-BALL

ENGINES.

Multipolar Dynamos and Motors.

AMERICAN ENGINE CO.,

Bound Brook, N. J.

Did You Ever
See a copy of our

latest catalogue
of Electrical

Books? 100 pages,
mailed free.

ELECTRICIAN PUBLISHING CJ,

Suite 510 Marquette BIdg., CHICAGO.

The Electrician Publishing Co., Suite 510 Marquette

Headquarters for all latest Electrical

Write for Catalogue.

Bldg., Chicago

Books

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially designed and adapted to

ELECTRIC POWER AND LIGHTNING PLANTS.
SccurlB? a hi^h eriiaranteed percentage %nd g^reat flteadlness •'

motion, under variable loads. An aneqaaled concentration of poner,
and an unprecedented high velocity. Its qaickly operatine bal"
anced gateg, affords prompt and fine regrQlation by ffovemor. Satis^
faction guaranteed where others fail. Write for catalogue, and statu
your wanta*

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A.

Gas,

Gasoline

OVER 45.000 SOLD

THE OTTO

Natural Gas CllUlllCu
FOB

Electric Lighting.
SIZES 1 TO 260 H. P.

Electric Li{;ht Plants in Operation

___^ g; from 2 to 250 H. P.

"^^^
Tlifi Otto Gas Engine Worls, Inc.,

PHIL,AI>EIiPHIA.

DYNAMO BUILDING,
W^ith detail drawings and instrnctions for winding.
Oiving forreet sizes of wire, dimensions of iron, etc.
Also diagram for Iionse wiring .

BY L.. C A.-r\A/OOD.
Profusely illustrated. Size of page, 10x8 inches. Price, $3.

"This work is gotten up especially tor amateur builders and non-professional

men. All measurements and instructions for winding are taken from machines
in actual service. Particular attention has been given to every detail of construc-

tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build dynamos, but to superintendents, engineers

and workmen who have the care of established sy.stems. "—i^rom Preface.

Pronounced to be a practical and complete work.

iiiMKi^i^i^i^Ki^n^m

^m^^^

m

JSent pOHtpaid on receipt of price.

ELECTRICIAN PUBLISHING
SUITE 510 MARQUETTE BUILDING, CHICAGO.

CO.,

ail ianitots
Unow

' whi^e

—that

"No.

in latge
onstanl'y

the man m
,,-^s over

being

fjo. 6>5

too colt).'

alNvaV5

.l6" asc.

^VbereUbe
„,ns,aUed, every"-"

LindWidual«b.n^:

ie^eter m^^^
;t Steam IHCJI^.

heating ^y^'^^'^°"'^, issue

janitors
patlwav,

'story of
tb-^^eatuit^V

„ R-idiator to

oan regulate
Wso«a^^^^^^,,„,,y

\ the
building

that pleases

aver

Would you
very lucid Wtle
^"^ hkeaeopy^

booklet that

S. CO.

fully tete *e

CamB^" V.-'i-
Iftcw

^oth

39 cor'tlanst
Street

,0* nnoni.asnoefcSl"'

in
WW.km

THE Mccormick
TURBIIME, BUY

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
fiilvCH more power iier illumeter with a

liiKln'i* pfi<'<'*'"*«(!r*' <>*'uHet'ul ed'ei-i tliuii any otlier
water-wheel Itei-etot'orc iiiaile. All m1z(^.s. rlj^lit ami if ft

liaiid. iu'OMilii loiji iiriLL'-rnHpLTfectediindersysteniatlo tests III

Mi-r Molv'.k.-'I'Hiini; I'liiiiic.

i'.nil' s li;i\liiL' itii\\< r plants wtiliOi lire iinsatlsfai^tory. ami
tlir,sc.niit.-ji,],l;i||r.u' III" llli|irr,V--lijc|jt (if |j()U'cfS. will IIikI It tO
Lliclr iiil''[''sl lu r.iiih'i' vsllh rm-. hh 1 iiiii »'lllliiir |(» tfnar-
aiilee i-c-hiiIIh » hcri' (itliei-M have I'ltiNMl, no mat-
ter what iiiiike ot't iii-hliie huH l>4>eii In iiHe. NTATK
KI':«M IKK,lli:.\TH A%'l> Hl-:.\'l> FOlt ilATA-
liO<.l'K.

S. MORGAN SMITH. York, Pa.
KstllnateH iiiriilslied for i'orii|»lirto imwer jiiaitts and

rcHults K'lantiiteiMl.

Your Electrical Books of the Electrician

Publisliing Co., Suite 510 flarquette

Bldg., Cllicago. You will save TIME and

MONEY by doing so

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-

lislu'tl Hpnt pri'paid on receipt of price.

ELECTRICIAN PUBLISHING COMPANY, Suite 510 Marquette Building, CHICAGO.
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Hew Orleans,

MempMs.

Tbe Best and
Cheapest Few-
er for drlTlng

Dj'namos. Steady Ijlght Onaranteed. Send
for CataIo8riie< Etc.

Gasoline Engines.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI^OHIO.

CHICAGO CAS and GASOLINE ENGINE

J. J. NORMAN CO., mrs..

Used for maklDg Electric liiglit or furnishing

power for any purpose required. Specially

adapted for electric ligbt in private enterprlaea.

The latest great invention of this progressive age.

Brilt in from 2 to 60 horse power. Stationary or

f/ortable. le the simplest power on the market. A
dwarf In size; a Samson in strength. Costs but

little to ran it. Has no eqaal for even speed and

durability. Send for catalogue.

60 and 63 5. Clinton Street, CHICAGO.

^IfyOUWintanV weiJd^e furnished fiopeJori

^ ^A-/_ ^ ^ j ^oweoffheidrgestDrml

I , intfw country. _ /

24WdMr.XHICAGd.

Preserve Your Copies

Western Electrician.
OF THE

BINDERS $1.00 EACH.
ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Bnildlnx, • . . . CHICAGO.

REG.TRflDE MARKS JhE RhOSPHOR BRONZE SMELTING CO-QMITED,
2200 WASHINGTON AVE.,PHILADELPHIA.

)
"ELEPHANT BRAND PHOSPHOR-BROKZE"
1NGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC.

'Wtca'jl>/i^S'Lony" — DELTA METAL
/X .

^ CASTINGS, STAMPINGS and FORCINGS

ROOTIMPROVEDWATERTUBE BOILER.

SBLLINO AQENTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff Street. NEW YORK.

J. C. BRILL COMPANY, - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

Special atteDtloD given to the building of Electric Motor and Trail Cars.

Builders of Brill No. 21 Truck with solid forged frame, and "Eiireka" Ma^clmnm Traction Pivotal Truck,

"Went like hot cakes"—Our Art Catalogue of

Steam and Hot Water Heaters—not a single copy

of first edition left—New edition ready—costs you

nothing—•^^er/c'oyz S&o/'/er Companj/.—84 Lake

St., Chicago—94 Center St., New York.

The Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
ManufactuDrt •! Iht

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BTTILT IIV UNITS OF SO TO 1,000 H. I».

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Glasses of Iron Work.

SpecLflcatlona, drairljiBa and Frlees ftmlaliet
on application.

Send for Catalogue of Climax and Compound Boilers.

DOMESTIC
Electrical Work.
Concise and Practical Explanations for Plumb-
ers, Tinners and Hardware Dealers on How

to Wire Buildings for Bells, Alarms,
Annunciators and for Gas

Lighting from Batteries.

Illustrated with Twenty-two T>iagrams.

By William A. Witteecker.

Price in Paper, JJ.5 Cents.
Price in ClotU, 50 Cents.

THE growing demand for simple electrical ap-
' paratus in dwelling houses, offices and work
shops and the need of plain instruetious whereby
any person without a prenous knowledpe of elec-
tricity may be enabled to undertake their suc-
cessful installation, has prompled the publication
of this Uttle book. It is not intended for the
amateur who seeks for nothing but experimental
work, neither is it expected to enlighten the ex-
pert electrician ; but to the person who is seeking
tor information that^slU assist him in increasing
his daily earnings this little volume is addressed.
The information given is above all else practi-

cal, and with a close observance of the directions
laid down anyone without the sUghtest knowl-
edge of electricity should be able to do the work
described.

Electrician Publishing Co.,

Suite 5 I O Marquette BIdg.,

OIHI^.A<»^.

o »o»o»o«o»o«o»o»o«o*o«o»o» o
* *

I Aluminum I

\ Nickel Alloy. \
* *
o Manufactured by The National Ohe o
* & Reduction Co., under Letters Patent *
^ dated Sept. 18, 1891, No. 459,494. O

*

^ Thla alloy ia eapecially and now nniver- °

Q sally used for armor plates, gun metal, pro- *

« jectiles, acid pans, propeller wheels, car 2
O wheels, steel castlDgs of any description and q
4t general foundry castings in either gray ±
O Iron, malleable iron, braaa, bronze and cop- q
* per castings. It is used very extensively in *
O puddling furcates, open hearths, reverter- q* atory furnacea and steel converters. Its «O fluidity and cleansing properties to metals, o
* aside from Its ftreogthening qualities, are *
2 attested by indisputable aulhoiities. O
* *
2 Aluminum Nickel Alloy Is reduced from O
* twenty cents to FOUR CEMS per pound *

^ in ton or 6oo-lb. barrel lots. 3old under *-*

O strict guaranty. *

o National Ore & Reduction Co., S
o ST. LOUIS. MO.
O Branch Agencies and Supply OfBcea: q
* BiGHABD Balbd & Son, Ironmongers, *
2 Hamilton, England, and Glasgow, Scotland. O
* Wm. Clendinnenq & Sons, Montreal, •
2 Can. O

Q D. C. Oaboli, k Co., Pittsburg, Pa. *
jt The Jddnson Mfq. Co., San Francisco, 2
O Cal. *

* •
o «o*o*o»o»o»o»o«o»o»o #o«o»

o

OF INSULATED WIRES AND CABLES.
By Hekbeht Law3 Webb.

A New Book—Just What You Need.

A Practical Guide to the Testing of Electric Light, Electric

Railway, Telephone and Telegraph Wires.

FBICE, POSTAGE PBEFAIB, 91.00.

SEWD IIV ITOUB OBDEB NOWi

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building, CHICAGO.
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THE NEW DIEHL I ELECTRIC FANS
Highly finished in Japan,

Nickel, Polished Brass

and Venetian Designs.

We also have a complete stock

of Direct and Alternating Cnrrcnt

Desk Fans at very low prices.

If yon are in need of Battery

Fan Motor Outfits we can fill your

orders from stock.

TRADE MARK

:

"®i)Iortlrr Accumulator *'

Increased Efficiency.

Improved Mechanical

Construction.

For Catalogue and price lists address

METROPOLITAN

ELECTRIC

COMPANY,
186-188 Fifth Avenue, Chicago.

REGISTERED SEPTEMBER 1

i

OVER 31,000 HORSE POWER

HOURS ARE STORED OAILY IN

CHLORIDE ACCUMULATORS.

THE ELECTRIC STORAGE BATTERY CO.,

DREXEL BUILDING,

PHILADELPHIA, PA.
storage Batteries for Trolley Kegulatlon,

Isolated Lighting and Power Plants, etc., etc.

66 Broadway, New York; 1543 Marquette Building, Chicago, III.; 215 North Calvert Street,

Baltimore, Md.; 222 Harket Street, San Francisco, Cal.; 92 State Street, Boston, Mass.

Westinghouse Electric and Manufacturing Company,

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution in Cities, Factories, Mills and Mines.

The TcHla Polyphase Alternating Hystem of Ulectrical Transmission by which
Power, Incandescent and Arc Lighting may be operated from the same circnits.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

NEW YORK, 130 Broadway.
CHICAaO, New York Life BuHdlng.

PITTSBURQ, WeitlngliouM Building.
TACOMA. WASH., lOJ South loth SL

ST. L0UI5, Amarlcan Central Bldf. SYRACUSB, N. Y., BaaUhle Hulldlnc.

For Guuula »d<treas Alieam A Moper, Ottm-wa. Can,

CHARLOTTE. N. C, 36-38 College St.
BUPPALO, Erie County Banii Building.

SAN FRANCISCO, nilla Bulldlni.

BOSTON, Exchange Building.
PHILADELPHIA, Qlrard Building.

WASHINarON, D. C, 1333 F St. N. W.
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Thousands of our Celts
aretn Service In U.S.
and Abroad. . . .

STORAGE BATTERIES for all purposes

5ol)d Rolled Lead Plate. Immense Strengrth.

Electro-Cbemical Formation of Active Material.

Lar^e Surface.

INSURING GREATEST DURABILITY combined with EFFICIENCY.
-ALL SIZES FOB SALE BY-

EstablUtaed 1889.

Highest Award aranted
at World's Columbian
Exposition, Chlca20,'i893,

American Battery Company,
4:3 'y^est O-uin-cjr Street,

Absolutely Non-lnfrlng-

Ing. Protection

Guaranteed to all

Purchasers.

err', :r:5

Sectional view of plate.

DON'T READ
The WESTERN ELECTRICIAN unless you want

to be made fully aware of what is going on in the

electrical field.

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED

BY W. H. WAKEMAN.
Cloth. 53 Chapters.272 pages.

Containinft a complete list of 300 questions such as will be asked of any
Engineer when taking examination for U. S. Government or State License, ail

if which are fully answered in the text.

F>Rice. $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well kno'ws the wants
of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

As one engineer who has read tlie book says: "I think there are few engi-

HLECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more besides."
Tne author has treated of a very great- variety of subjects which are of

vital importance to all who wish to improve and extend their knowledge of
steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out examples by them, so that all who
can read ma.y understand them.

The 300 questions are an important feature of the book, they are entirely

separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 13 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a
sturdy branch of the National Organization, makes him especially competent
in this part of the work.

The many flattering commendations which this book has already received
from competent judges and high authorities, speak well for its value.

- Suite 510 Marquette Building, Chicago, III.

THE BENERAL ELEGTRIG LONG BURNING ARG LAMP.

Simple IN/lecHanism,
Accura-tely F'i-t-ted.

Every Par-t IX/lade F'or

Ulse.

Readily Inspected.

MisH Vol-tase,

la-^^A/ Cturr^rtl:.

THe Ideal Oombin
'tion F'^r Long: R ur-i!

100 -to ISO Mocirs A.c-t'

cial S^rvi^ie ^A^i-tH

On^ TTrimnnlrig:.

Needs l-ili-tle A-t-fcen-

'ti^n.

Ecs^nenriy
Ecori^nmy

Ccirremt.
I Carfc>or\«s,

i^abc»r

General Electric Compan
SCHENECTADY, N. Y.

SALES OFFICES IN ALL LARGE CITIES IN THE UNITED STATES.
For Canada, adtlrefis Canadian General Electric Conipanjr, l.td., Toror
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-IFTe.

VyiLLARD

5T0RA(iE

BATTERY

NO

JOINTS

I

SOLDER
PASTE

I PELLETS

*'^- BATTERY C°.-

CLEVELAND OHIO

WOVEN LEATHER^tiltjKBEmNSW

'^YJJAMO
^ . - »

cRELTINCs »t. Lionis, Mo., U. is. a
BBA.VOHES: 16* Sommer St., Boston; 113 Liberty St., New Tori; 129 North 3d St., PhllBdelplii*-

sendJor(irculars

THEATRE DIMMERS.
IRON CLAD RHEOSTAT CO,,lestflel(l, H, J.

ELECTRICAL BOOKS,
.All Kinds.

ELECTRICIAN PUBLISHING COMPANY.

Suite 510 Marquette, CHI«.\t;0.

Willi

fwoj
ToTcNTimes

^asmuchWork,
AsAJfqiiPWHEii!

[riwt Toots a vsHmMummtmi

FACTORY:
WiLMINGTON, DEL.

SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Eods. Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

The Standard Electrical Insulating Material of the World.

VULCANIZED FIBRE CO.
OFFICE:

14 DEY ST., NEW YOB>.-

REWIREDWrm RAVEN WHrrE CQHe WIRE

OFFICE
The F'^rris Wheel Co.

1131 THE ROOKERY.

Chicago, April 30, 1890.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gektlejieh:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to

use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test

will no doubt be a most severe one.

Yours very truly
THE FERRIS WHEEL CO.

Ry T.. V. Ricf. Msr.

Used exclusively for all Incandescent Light-

ing at AVorld's Columbian Exposition.

Used in some of the largest buildings in the United
States.

GRIMSHAW WHITE CORE

RAVEN Vi/HITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS

Used by some of the largest Central Stations

and Fire and Police Departments in the U.S.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlaudt St.. New Yorlv.
RDANrnRq.* CHICAGO: BOSTON:j3KAr,eHl.b,

-^ 32^ Dearborn St. 134 Congress St.

SAN FKANCISCO
102 Sacramento St

Black Diamond File Works.
Est. 1863. Inc. 1895.

J-

Twelve

Medals

Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Oar goodtt are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA. PA.

IRON ARMORED CONDUIT
(CUMMINC'S PATENTS)'

FOR INTERIOR CONSTRUCTION.

ARMORiTE - INTERIOR - CONDUIT - COMPANY,
Office and Works: 478-480 Fort St. West, Detroit, Mich.

WIRE
LII>^KS

WIRE
LINKS.FUSE

SHAWMUT
FUSE WIRE COMPANY,

93 Federal St., " Morris Metcalf, Representative,
BOSTON, MASS. ICO Washington St., CHICAGO, ILL.

Electric UglitlDR and
Power Apparatus.

m^^
,0

i

r.

mm*

THE

Thrci- clrniiltH nirilroin an
H(i llf{lit l.iKJ't vt.lt Umtih tlyiut-
ino; llio iitaxlDiitiii iiottMitial
lictwcnn iiiiylwo ijoltit?! niitlie
'In'.iiils, or (lynaijio, not t'x-
.<,. (tiiii; i,r>(f()\(jitH. This wjis
o.'.iilbiti^tl at tliu JJriwh tix-

iilbltutcho Niitlonui KxUlbl-
tloH In New Vork.

UaftoaU t^, ;
i liia, 'lapaii.

BRUSH
ELECTRIC CO.,

Ofllen and Workti. for. n^lden and HiMon Mta., OLEVKIcAMO, OHIO.
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SIMPLEX INSULATED
WIRES AND CABLES.

IfUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

*''h.''r.'hi''xIon?''
Simplex Blectrical Company,

H37 Monadnock Block, CHICAGO. 7S-81 Cornhilt, BOSTON, MASS.

/VL.F-RED F". IVIOORE:,
MANUFACTURER OF

INSULATED ELECTRIC WIRE,
aOO AM> 2(13 BIORTH THIRD STREET. - PHII-A»KI,PHI.4, PA.

INSULATED WIRES and CABLES
Aerial,

Underground and

Submarine,
For

TEIiEPHOXE,
TKI.EerRAPH,
UCIHT and POIVEB.
Lead encasing in all its

Branches.

SLEBITK TAPES.

W. R. BRIXEY, Mfr.,
J. E. HAM, Cen'l Agt.
203 Broadway, New York
S. F. B. Morse,

Chicago, III.

CALIFORNIA
ELECTRICALWORKS,

San Francisco, Cal.
NEW ORLEANS
ELECTRIC CO.,

New Orleans, La.
KENNEDY&
DUPEROW,

Washington, D. C.

WILLAKD L. CANDEE, lR,„inB^,Manap-ore GEO. T. HANSON, W. H. HODGINS,
HTiiTHiNTOHEEVEK. f-'*"^"'^^^"''»°^g^'^^> Gen'l Supt. Secretary.H. DUBANT CHEEVEB, f

THE OKONITE COMPANY, LIMITED,

253 Broadway, NewIYork.
INSULATED

WIRESandCABLES,
For Aerial, Submarine and Underground Use.

, Gandee Aerial Wires.

Manson Protecting Tape.

TR Okonite Waterproof Tape.

BRANCHES: Chicago, Boston, Philadelphia, Pittsbureh, Minneapolis, Cincinnati, Kansas City,

Omaha, Louisville, St. Louis, San Francisco, London and So. America.

^ON'^:

IRON ARMORED CONDUIT
(CUMMINC'S PATENTS)

FOR INTERIOR CONSTRUCTION.

ARMORITE - INTERIOR - CONDUIT - COMPANY,
Office and Works: 478-480 Fort St. West, Detroit, Mich.

LAMPS
Arc aMJmiescem
Adams-Bagnall Electric Co.,

CLEVELAND, O.
New York, 222 Havemeyer Building.

Chicago, 1664 Monadnock Block.

NATIONAL INDIA
RUBBER CO.'S

Wires a# Cables.
Factorj' and OfQces:

'Fredericks. MiiroTT. Gen'l Mgr, BRISTOL - R.I.BRAJVCHES * oivi.»ix#^, .* 1.

'Wew York Office. 4S7 Broadway, H. L. Burdick, Mgr.
San Franrisro 577-579 Market SI.

fMcago, Metropolitag Electric Co., 186-13S Fltth Ave.

WESTON ElBctoeal immmt Co.,
**

114-120 William St., NEWARK, N. J., U. S, A,

THE WESTON STANDARD PORTABLE

DIRECT READING

Voltmeters and Wattmeters

Alternating and Direct Cnrrent Circnits

Are the only stanclard portable instruments of

the type deserving this name.

Write for Circular and Price List 3 and 4.

^Mention the WEa^Bgg_gXiTjisialAjLagliBiL^

The NORTHERN ELECTRICAL MFG. CO.,
IVIadison, ^A^iS-:

Manufacturers of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILING OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space in the ordinary manner. All bearings

self-oiling. See our new patented device for CONNECTINO HOTORS DIRECT TO LINE SHAFT
SAVING BELTS, PULLEYS AND FLOOR SPACE

WASHINGTON PATENT AGENCY,
908-914 G St., N. W.. Washington, D. C.

Largest in the world. Advice free. Electrical
Experts.

Grimshaw Wires and Cables*

Incandescent Lamps,

Sockets, Switches, Etc.

J. W. MASON,
DEALER IN

General Electrical Supplies,

KANSAS CITY, MO.

CARPENTER
ENAMEL RHEOSTATS.

Aatomatic Jllotor Starters.
All s;zea. List price of 1 H. P. size, $13.00.

Eeliable. Fully guaranteed. Highly finished. (?beap.

Ward Leonard Electric Co., Hoboken, N.J.

"CAHALL"
VERTICAL WATER TUBE BOILER.

BEST IN THE WORLD.
Manufactured by

Ttte Aullman & Taylor Machinery Co.

SEND FOR CATALOGUE.
CahatI Sales Department,
Sole Agents for the V. S.

Bank of Commerce BIdg., Pillsburg.

The Rookery. Chicago.

542Drexel BIdg., Philadelphia.

lOISTremont Bid?., Boston.

TRY OUR PRICE!
Been building these machines three years

and now want to branch out.

AGENTS WANTED.
Send for catalogue.

PIQUA IRON WORKS,
Piqaa, Ohio.

RauManufacturingCo.,
Russell BIdg., Randolph and Canal Sts., Chicago, III.,

MANUFACTURERS OF

Clusters, Flanges,

Special Electrical Goods.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted. '

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
JULIAN SCHOLL& CO., - 126 Liberty St., N. Y. City.
THE KEYNOLDS-LABOR & CO., 41 No. 7tu St., Ptila.
SCEANTONStlPP/.Y&MAOH'Y CO., - ScrantoD, Pa.
THOS. K C AEEY & BBO:^.C0..26 LightSt. ,Baltimore, Aid.
MITCHELL, LEWIS & STAYER CO., Seattle Wapb,

When orderiDg see that

you get theIH£ DUCCAN CLEAT
LEADS THEM ALL. DUCGAN.

DUGG.i\N

Patented Nov. 14, 1803.

FOR SALE BY THE TRADE.

IMPERIAL PORCELAIN WORKS,

Made one wire,

two wire, and
three wire. , .

They are "V shape.

They grip like a viae.

No sagging 'wire when
once slretohed.

They are made of

finest glazed porcelain.

10 of them used to 1 of

any other make.

SIZES.
No. 1 holds wire IC to 3.

No. 2 holds wire 6 to 00.

369 Wabash Ave.. Chicago, III.

FACTORY: TRENTON, N. I.
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WHEELER REFLECTOR CO.,

21 Washington Street, BOSTON, MASS.

THE LARGEST REFLECTOR MANUFACTURERS
IN THE WORLD.

Hundreds of styles for every conceivable use.

Electric, Qas or Oil Reflectors, Tin Shades,

Cluster Lights, Reflector Chandeliers, Street

Lighting Fixtures, Street Railway Headlights,

etc*, tlXC* ,,,,••••••• • •

Manufacturers' Prices. Prompt Shipments.

^^*k
McANiTF
IT* INSULATOR ^^

RINGS, SEGMENTS
AWD SPECIAI. FORMS OF HVSUL-ATIOIV FOR

AJfY SYSTEM OF BI.ECTRICAI. APPARATUS.
Estimates clieerfnlly given.

MICA INSULATOR CO., Sole Manufacturers "Micanite."

RESISTERED

NEW YOKE: CHICAGO: tONDQV, ENG.:
218 Water Street. 153 Lake Street. 12 Camomile St.

A GOOD THING-AN ELECTRIC STOVE FOR $4.

No. 1701—Portable Stove—4J^ inches diameter, mounted

on enamelled slate base—"hot" in two minutes. Just the thing

to boil an egg, warm the

baby's milk, make a toddy

or any hot. drink, suitable

for a physician's office,

sick room, apartment

houses. Requires two
amperes on no volt cir-

cuits. Packed one in a

*
.-III-. ^^ y^ box complete with cord

*^ ^^^^
and plug ready for use.

State whether for Edison, Westinghouse or T.-H. sockets. Send
for one and try it. We make the best CAR HEATERS.

AMERICAN ELECTRIC HEATING CORPORATION.
BRANCH OFFICES:

Havemeyer Bldg., New York, rionadnock BIdg:., Chicago.
GENERAL OFFICES:

Sears Bldg., Boston.

HART FLUSH SWITCH.
Solid Face Plate,

Beveled Edges.

All Sizes of Hart Switches.

GANG PLATES FOR ANY NUMBER.

Self-Adjusting Handle.

NO BREAKAGE.

AiwaJ s

the Right Pressure

on Face Plate.

HART & HEGEMAN MFG, CO,

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ,ALLEN& KELLY, »™.

READ THE ELECTRICAL PAPER.

THE CARD ELECTRIC COMPANY,
IVIansfield, OHio.

Generators for Power
Transmission and Iso-

lated Lighting.

Generators are all Mul-

tipolar and Slow Speed.

AgentH Wuiitcd in Unoccupied Territory.

um
Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates.
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Are You Paying for Shadows

or Light?

Notice the shadows of the old lamp now in use

and see the shadowless new " Pioneer " of ours. In

addition to this virtue, it burns loo to mo hours

without change of carbon, saving |i=^ to $20 per lamp

annually on this item beside avoiding the dust and

annoyance of daily trimming. It is also noiseless, clean,

simple and safe.

THE ELECTRIC ARC LIGHT CO.

LOUIS B. MARKS, M. M. E.,

Chief Electrician.

«-87 & bSq BROADWAY,

...New York...

Jewell Belting Co.,

TAXNERS OF

OAK BELTING LEATHER.
Manufacturers of

.

High Grade Oak Belting,

HARTFORD, CONN.

ALUMINUM
LINED,

PATENT APPLIEO FOR. POLISHED.
24 inch Reflector with 20 inch polished brass stem, canopy and

box cluster, wired for four lights. Price $6.75.

Sample 10 inch Deep Gone Reflector sent prepaid on receipt of 75 cents.

Made in all deep and flat cone styles, lo to 35 inches in diameter.

SEND FOR CATALOGUE AND PRICES.

CILLETT MFC. CO., - Detroit, Mich.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Abendroth & Eoot Mf. Co. six

Adams-Bagnall El. Co i

Akron Elec. Mfg. Co xi

American Battery Co
American BoUer Co xix

American Carbon Co vi

American Elec. Heat. Corp. ii

American Elec. Works xi

American Engine Co v

Armorite Interior Con. Co. i

Arnold. B. J xvii

Arnold, Schwinn A Co. . . svii

Baln.Foree svii

Baker «t: Co sii

Ball Engine Co '.....' xiv

Bamett Co., G. iH xxil

Becker, August x
Bealy 4 Co., Chas. H xxil

Blddle, James G
Bowers Bros ' x

Brady, T. H xi

BriUCo.. J. G xix

Briiey. W. E 1

Brown. D., Cedar Co xii

Brush Electric Co xsii

Bryan & Humphrey xvil

Buckeye Electric Co iv

Butler Hard Rubber Co ... .

Card Electric Co ii

Channon Co., H...^ [ xix

Chicago Belting Co xix

C.,B. &Q. R. R xlii

Chicago Edison Co iv

Chic. GenL Fixture Co... viii

Chicago Ins. Wire Co x

CloBbrockS. B. Co six

Clymer & Heilman xiii

C, M. &St. P. E. R svii

Cotbum Electric Mfg. Co..

Collins & Co.. H. E i

Commercial Elec. Sup.Co.

Cor. School of Technol'y..

Cutter El. AMfg. Co viii

Dayton GlobelronWks.Co xviii

Det.& Clev. Steam Nav.Co . . svii

Dickinson Elec. Supply Co. iv

DiehlMfg. Co vil

Directory. Principal Elec.
and Mech. Engineers... xvii

Dixon Crucible Co., Jos. .. xi

Eastern Elec. Cable Co si

Eddy Elec. Mfg.Co..\ v
Edison Dec. & M. Lp. Dept. s
Electric Arc Light Co Hi

Electric Appliance Co x
Electric Storage Batt. Co. .

Electrician Pub. Co
xiv, svi. xsi

Empire China Works xv

Eyanson & Armpriester..

Farr Tel, & Con. Sp. Co . . . . xv

Ferracute Mach. Co sviil

FiberiteCo.. The vi

Fleming-Spence Elec'lCo.

Forest City EL Worlis.... xxii

For Sale Advertlsemts xii

Ft. Wayne El. Corp xi

Fuel Economizer Co

Garlock Packing Co Tlii

Garton-Danlels Elec. Co.. Xiii

General Electric Co ix

Gillett Mfg. Co ili

Gordon-Burnham Bt. Co

.

. xii

Guild & Lord

Hart, C.S xii

Hart & Hegeman Mfg. Co. ii

Hobart Elec. Mfg. Co si

Holmes Fibre-Graphite Co. x
Holmes, Pyott & Co sll

Huebel & Manger xv

Imperial Porcelain Works i

Independent Elec. Co
Intemat'l Cor. Schools. .. iv

International Elec. Co s

Iron-Clad Rheostat Co.... sll

Jewell Belting Co... lii

Johns Mfg. Co., H. W iv

Kartavert Mfg. Co xxii

Klipstein & Co., A xi

Krotz, Allen & Kelly ii

Ladd A. W xii

Lasell A Co., Edward
Leclancbe Bt. Co xiii

Leffel & Co.. James xviii

Leonard, Ward, Elec. Co. i

LeEoy, J. A viii

Lombard Water Wh. G. Co.

Manhattan Gen'lCons. Co. s

Mason, J. W 1

Mayo, V. J xvii

McEwen, J. H. Mfg. Co... xiii

McRae, A. L xvii

Menominee El. & M. Co . . . xi

Metropolitan Elec. Co
Missouri Tel. Mfg. Co xv
Moore, Alfred F i

Morrison Southern El. Co. xs
MunseU & Co., Eugene ii

National India Eubber Co. i

National Ore & Red. Co.. six

New York Ins, Wire Co, . . sxli

Norman, J. J. Co xix

Northern Elec. Mfg. Co i

NorthwestEnglneer'g Co... xv

Okonite Co., The 1

Orient Electric Co. . The . .

Otto Gas Engine Wks ... .

Partridge Carbon Co
Pearson, F. J. Mfg. Co
Peerless Eubber Mfg.Co.. . x
Perkins El. Switch Mfg. Co. vii

Perrizo, Paul, Jr., Cedar &
Lumber Co xii

Peru Elec. Mfg. Co iv

Philadelphia Eng. Works, xiv

Phillips Ins'd. Wire Co . . si

Phoenix Glass Co xi

Phosphor-BronzeS.Co.Ld xis

Piqua Iron Works i

Eacine Hardware Co xviii

Eau Mfg. Co i

Eeisinger, Hugo
Eemington-SholesT.Co . . xv
Richards & Meacham

Samson Cordage Wks x
Sawyer-Man ElectricCo ...

Shawmut Fuse Wire Co. . . sxli

Shultz Belting Co xsii

Siemens & Halske E. Co..

Simples Electrical Co.,The, I

Sioux City Brass Works...

Smith, S.Morgan xviii

Standard Inc. Lamp Co.

Standard Paint Co x
Standard Tel. & Elec. Co.. xv
Standard Underg.Cable Co.

Stanley Electric Mfg. Co..

StUwell-Bierce & Smith-
ValleCo xii, xlli

Storey Motor & Tool Co . .

Stromberg-Carlson TeJ.
Mfg. Co XV

United El. Imp. Co ^—

Valentine-Clarlv Co viii

Van Duzen Gas Eng. Co . . xix
VanNuis, C. S i
Viaduct Mfg. Co XT
Vulcanized Fibre Co xiii

Want Advertisements ... xii

Washington Pat. Agency . 1

Webster, Warren A Co
Wertheim. Ed
Western Electric Co iv

WestinghouseEI.&Mf.Co.. v
Weston Electrical Ins. Co. i

Weston Engine Co 1

Wheeler Reflector Co ii

Whitcomb, Geo. D. Co xii

White Co., The O. C x
Whitney Elec. Inst. Co. . . . x
Willard El. & Battery Co. xsU
WilliamsportWdn-PipeCo.

F'or ^Isssi-fi^d Indox: of .^^d-ver-tisGmen-ts Soo l^aeo 'VP.
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HARDTMUTH GORED CARBONS for Direct and Alternating Current

ARO l-AIVI r
L

HABIRSHAW AND Q. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated

{GENERAL WESTERN AGENTS

HABIRSHAW AND O. E. CO.'S

WIRES AND CABLES.

CARBONS FOR SERIES ARC LIGHTING.

OKiicago Edison Co.,
DEALERS IN ELECTRIC LIGHTING SUPPLIES,

139 Adams Street, CHICAGO.

[MERCLlLES BATTERIESl

1^ Cl£oe^^rjiesI

POKCeiAl^l IHSU[4lTI0N 01 all Kinds, i

•^ Sollcll Ihe maKlns of

SpecAl Designs op- PohcelAin.

4; ELECTRICITY
Blechnnlcst Architectural Drnwlng and De-

Gi^nlng; ArchUeclurej Bleehiinlenl Drawing;

I
Slcam Engineering (Stnllonnrj, Locomothe or

\ Marine); tlvll, Ballroad, Bridge, Hydraulic and
^ municipal Engimwrlng; Plumbing and Heat-

ing; Coal nnd Metiil Jtllulng; Prospecting, u

the EnglUh BranchcB. g
i Until further notice oxperimental

|
) apparatus will be furnished free to

|
' students. Send for Free Circular and
Book of Testimonials, stating the

lubjeet you wish to study, to

The Internntlonftl "[ b. tooa. >

::orre»poudeiituSclnjoh,J Scrnnton,Pn. g

We manufac-
ture a high
^rade Kolfe
Switch for
switchb o a r d
work. We call

it the E Switch.

We have in stock in our Chicago Store

WAITING FOR
YOUR ORDERS

Sockets, Switches, Cut=Outs,

Tubes and Insulators,

Shawmut Fuse Wire and

Knife Switches,

Bells, Annunciators,

Batteries, Push Buttons,

Fan Motors, Electric Supplies <

of all Kinds.

A quicb break switch, made Id sizes from 50
amperes capucity to HOO amperes. They
will be llBted In our new catalog.
We manufacture arc and iDcaodeeceDt dy-
amoB aod direct current motors. Also arc
lamps.

Western Electric Company.
Chicago. New York.

ELECTRIC
LAMP
SIGNS

NEW ERA IN ELECTKIC ADVERTISING.
Each lamp is a single letter, which greatly simplifies the construction

of a sign, and permits an unlimited advertising display. This sign

is low-priced, economical of operation, easily read, very conspicuous,
and may be changed in a moment from one form of words to another.
We manufacture High Grade Incandescent Lamps. Lamps of any

voltage furnished-

^^sk y^Lar N I I^WISE for

DICKINSON ELECTRIC SUPPLY CO.,
High Grade incandescent Lamps,

American Tract Society Building, NO. 150 NASSAU STREET, NEW YORK.

Tlt"E.f.J."El8CtritCiiMr.
(PATENTED.)

Simplicity—Effectiveness—Durability—Economy.
\o coils to short-circuit or break, no oxidation, perfect air
circnlatlon. easily controlled and regulated by patented knife
s^vitcli. Adjustable to three different degrees of heat. Prices,
etc.. on application. .......

H. W. JOHNS MANUFACTURING CO.,^""*^ ".-"."''"S^fr/^'*. h-i.

New VorU. Philadelphia.

DON'T READ
The WESTERN ELECTRICIAN unless you want

to be made fully aware of what is going on in the

electrical field.

BUCEE7E
IIMOA.IMD

Monadnock Building, Chicago.

QUALITY
UNEQUALED.

FACTORY
PRODUCTION
TRIPLED.

;IMT L-AIVIF^S.
THE BUCKEYE ELECTRIC CO., Cleveland, Ohio.
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We build all necessary apparatus for tlio transmission of Electrical
Power tliront^li factory or other building^s.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORK, H. B. Coho & Co., Mail and Express Building.
PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angler & Co., 64 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bldg., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

Westinghouse Electric and Manufacturing Company,
Pi-t-tsburs. Pa-,

MANUFACTURERS OF

Standard Systems for Electric Light and Power Dlstrltatlon In Cities, Factories, Mills and Mines.

The Tesia Polyphase Alternating System of Electrical Transmission by which
Poller, Incandescent and Arc liighting may be operated from the same circnits.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

>>.^

NBW YORK, lao Broadway. PiTTSBURa, Weatlngtaouse BulldlnK.
CHICAQO. New York Life Bulldlne. TACOMA, WASH.. 103 South loth St.

iBf-
----- - - -ST. LOUI5, American Central Bids.

CHARLOTTE, N. C, 36-38 Colleee St.
BUPPALO. Erie County Bank Bulldlni;.

SYRACUSE, N. Y., Bantable Bulldlnf. SAN FRANCISCO, nilli Bulldlni.

For Canada address Abeam & Soper, Ottaira. Can.

BOSTON, Exchange Building.
PHILADELPHIA, Olrard Building.

WASHINQTON. D. C. 1333 P St. N. W.

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED.

BY W. H. WAKEMAN.
Cloth. 53 Chapters.272 pages.

Containing a complete list of 300 questions such as will be asked of any
Engineer when taking examination for U. S. Government or State License, all

of which are fully answered in the te.\'t.

F=Rice. $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

As one engineer who has read the book says: "I think there are few engi-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more besides."
The author has treated of a very great variety of subjects which are of

vital importance to all who wish to improve and extend their knowledge of

steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely
separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a
sturdy branch of the National Organization, makes him especially competent
in this part of the work.

The many flattering commendations which this book has already received
from competent judges and high authorities, speak well for its value.Q competent judges and high authorities, speak well for its value.

Suite 510 Marquette Building, Chicago, III.

AMERICAN-BALL ENGINE.
The result of twenty=five years' experience with four thousand engines, designed

and built by Mr. Frank H. Ball.

The latest development in practical steam engineering. New features, improved design and
finish, but the same old valve that has saved thousands of tons of coal in the last quarter of a

century, and is the only form of valve used in single valve automatics, that follows its own wear,

and never leaks.

We also build a full line of multipolar dynamos and motors, and our new si.x-pole generators are

adapted to our American=Ball Engine, making complete and symmetrical generating units.

AMERICAN ENGINE CO., Bound Brook, N.J.
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We are making the very best Carbons now on the market, and

selling them at prices that you cannot afford to remain unaware

oL Operating as we do the largest factory outside of the

** Trust/* with a daily capacity of 150,000 carbons, the prompt

execution of large orders is assured*

AIVIERICAIM CARBON OO
IMofc>l< ivill< Ind., KJ.

IVI I
BEST SWITCH FOR
THE LEAST MONEY.

Handsomely Finished.Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension.

Absolutely Reliable. Complete Stock Carried in Chicago.

MASON ELECTRIC EQUIPMENT CO., Selling Agents, Telephone Harrison 714, I 202 Fisher Bidg^, CHICAGO
Manufactured by THE FIBERITE CO., Mechanicville, N. V. Hoefgen, Moxham h Co., 80 William St., N. Y. Joshua Hendy Machine Worke, San Francisco, Cal.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accmnnlators.
American Battery Co.
Electric Storage Battery Co.
Wlllard Elec & Battery Co-

AnnanclatorB .

Chicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Mason, J. W.
Menominee El. &.. Mech. Co,

Arc Ijamps.
Adams-Bagnall Elec Co.
Chicago Gen'l Fixture Co.
Electric Arc Light Co.
Fleming-Spence Elec. Co.
Ft. Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.
Perkins Elec. Switch MIg. Co.
Van Nuls, C S.

Westinghouse El. & Mfg. Co.

Arc Ijisht Cord.
Samson Cordage Wks.

Assayers.
Nat'l. Ore & Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.

Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Electric Storage Battery Co.
Gordon-Burnham Bat. Co.
Leclanche Battery Co., The.
Mason, J. W.
Menominee El. & Mech. Co.
Northwest Engineering Co.
Pearson. F. J. Mlg. Co.
Western Electric Co.
Wlllard Elec. & Battery Co.

Bells.
Electric Appliance Co.
Huebel & Itfanger.
Menominee El. & Mech. Co.
Western Electric Co.

Beltinff.
Channon Co., H.
Chicago Belting Co.
Jewell Belting Co.
Shultz Belting Co.

Bicycles.
Arnold, Schwlnn & Co.

Boilers.
Abendroth St Root Mfg. Co.
American Boiler Co.
Clonbrock Steam Boiler Co.
Collins & Co.. H. E.
Racine Hardware Co.
Weston Engine Co.

Boolt^M, Electrical.
Electrician Publishing Co,

Bronze.
Besly & Co.. Chas. H.
Pbo»phorBronreSm.Co..Ltd.

BraHheH.
Holmes FIbre-Graphlte Co.
Mason. J. W.
Partridge Carbon Co.

Barfflar AlarniH.
Electric Appliance Co.
Huebel & Manger.
Menomlncf) EI. & Mech. Co.
Wehlern Electric Co.

CablcH (See Insulated Wires.)
<:al>leH, Klectrlc (Hoe Irifiu-

iat<;d Wires), C o p |><t r,
Hheet and liar.
American Elec. Works.
Brliey, W. R.
EaHttjrn Klectrlc Cable Co.
Mooro. Alfred F.
New York Ins. Wire Co,
Simpler Electrical Co.
Standard UndorKround C Co.
WoBtern Electric Co.

CarboDH.PolntHA. PlatoH.
American Carbon Co.
Chloftffo EdUoo Co.
Chicago Qonoral Fixture Co.
Electric Appliance Co.
Oeneral Electric Co.
MaNon. J. W.
Partridge Carbon Co.
R«l«lnger. Hugo.
Standard Paint Co.
Wertholm. Ed.
Western litcctrlc Co.

Compound.
Electric Appliance Co.
Johns Mfg. Co.,H. W.
Okonite Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond. Co.
Electric Appliance Co.
Willlamsp't Wood'nPipeCo

Construction & Repairs.
Ft. Wayne Elec. Corporation.
Hobart Electric Mfg. Co.
Piqua Iron Works.
Richards & Meacham.

Contractors and Electric
Xjight Plants.
Akron Elec. Mfg. Co.
Arnold. B. J.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Clymer A Heilman.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
United Elec ImprovementCo,
Westinghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly & Co., ChasH.
Bowers Bros.

Copper AVires.
American Electrical Works.
Besly & Co., Chas H.
Brlxey, W. R.
Chicago Edison Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
FiberiteCo., The.
General Electric Co.
Independent Electric Co.
Mason, J. W.
Menominee EL & Mech. Co,
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordage.
Samson Cordage Wka.

Crookes' Tabes.
Edison Dec. & M. L. Dept.
LeRoy, J. A.
Perkins Elec. Switch Mfg.Co.

Cross-ArmSf Pins and
Brackets.
Brady, T. H.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Farr Tel & Const. Supply Co.
FiberiteCo., The.
Mason, J. W.

Cut-OutH and Switches.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer A Heilman.
Commercial Eleo. Sup. Co.
Cutter EI. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Eyanson Si Armprlester.
P'arr Tel. Ki Const. Supply Co.
FiberiteCo., The.
Forest City Elec. Wka.
Ft. Wayne Elec. Corporation.
Oeneral Elec. Co.
Hart Hi Hegeman Mfg. Co.
imperial Porcelain Works.
Mason. J. W.
Menominee lOI. & Mech. Co.
Morrison Southern El. Co.
Perkins Elec. Switch Mfg Co.
Sliawmut Fuse Wire Co.
Westinghouse El. & Mfg. Co.

I^ynanioH.
Altron Klec. Mfg. Co.
Amrjrican I-'nglnoCo.
Brush Klectrlc Co.
Card Klectrlc Co.
Clymer .V. Heilman.
Coiburri Kl. Mfg. Co.

Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hobart Electric Mfg. Co.
Holmes. Pyott A- Co.
Mayo, V. J.

McEwen, J. H. Mfg. Co.
Northern Electl. Mfg. Co.
Piijua Iron Works.
Siemens & Halske Elec. Co.
Westinghouse EI. & Mfg. Co.
Whitcomb. Geo. D. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Johns, H. W.,Mfg. Co.

Electric Railn'ays.
Bruph Electric Co.
Card Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and Mechani-
cal Ensfineers.
Arnold, B J.

Bain. Force.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae, A. L.

Electrical Instruments.
Blddle, James G-
Chicago Edison Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
Cutter EI. & Mfg. Co.
Electric Appliance Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst Co.

Electrical Specialties.
Brockton Elec. Mfg. Co.
Central Electric Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
Giliett Mfg. Co.
Imperial Porcelain Works.
Menominee El. & Mech. Co.
Pearson, F. J, Mfg. Co.
Rau Mfg. Co.
White Co.. TheO. C.

Electro-Plating Mach'y,
Besly & Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Engines. CJas.
Norman Co., J. J.
Otto Gas Engine Wks.
Van Duzen Gaso. Eng. Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.
McEwen, J. H. Mfg. Co.
Philadelphia Enp. Works.
Racine Hardware Co.
Weston Engine Co.

Fan OutfltH.
Dtehl Mfg. Co.
Metropolitan lOlectric Co.
Westinghouse El. A Mfg. Co.

Feed Water Heaters.
Goubort Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Holmes FIbre-Graphlte Co.
Kartavcrt Mfg, Co.
Vulcanized Fibre Co.

FIICH.
Harnett Co., G. AH.

Fire Alarms.
Western Electric Co.

FIxtiu'CH. t'A.A 4N>nib'n.
Chicago Cen'l Fixture Co.
Wheolor Rolleetor Co.

Fuse Wire.
Brlxey. W. R
I'^lectric Appliance Co.
PlberltoCo.. The
Oeneral lOloctrIc <;o.
Independent Klectrlc Co.
.Shawmut Fuho VViro Co.

Ciaskets.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Gears.
Besly A Co., Chas. H.

Qeneral Elec. Supplies.
Besly A Co.. Chas. H.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman-
Commercial Elec. Sup, Co.
Cutter El. A Mfg. Co.
Dickinson Elec. Supply Co.
Electric Appliance Co.
Parr Tel. A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Huebel A Manger.
International Elec. Co.
Johns. H. W.. Mfg. Co.
Mason, J. W.
Menominee El. A Mech. Co.
Metropolitan Electric Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Pearson, F. J. Mfg. Co.
Peru Elec. Mfg. Co.
Shawmut Fuse Wire Co.
Sioux City Brass Works.
Standard Tel. A Elec. Co.
Westinghouse El. & Mfg. Co.

Globes and Electrical
Glassivare.
Chicago Gen'l Fixture Co.
Phoenls Glass Co.
Wheeler Reflector Co.

GoT^nors. Water Wheel.
LombardWater WTieel Gv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes FIbre-Graphlte Co.

Hard Rubber Goods.
Butler Hard Rubber Co.
FiberiteCo., The.

Headlights.
Wheeler Reflector Co.

Induction Coils.
International Elec. Co.

Insulators and Insulat-
ing materials.
Brixey, W. R
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Empire China Works.
Eyanson A Armprlester.
Farr Tel. A Const. Supply Co.
Flberlte Co., The.
Hart A Hegeman Mfg. Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Mason, J. W.
Menominee El. A Mech. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brlxey, W. R.
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Eastern Klectrlc Cable Co.
Electric Appliance Co.
Farr Tol. A Const, Supply Co.
General Electric Co.
Independent Electric Co.
Lasoll & Co.. Edward,
Mason, J. W.
Metropolitan Klectrlc Co.
Mooro, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Klecfcrlcal Co.
Standard Underground C. Co.

Liamps, Incandescent.
Adams-Bagnall Elec. Co.
Buckeye Electric Co.
Chicago Edison Co.
Dickinson Elec. Supply Co.
Edison Dec. A M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co.,
Orient Electric Co.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Standard Incan. Lamp Co.
United Elec. Imp. Co.
Westinghouse El. A Mfg. Co.

Ijightning Arresters.
Electric Appliance Co.
Garton-Daniels Electric Co.
General Electric Co.
Van Nuis. C. S.

Westinghouse El. A Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery,
Besly A Co.. Chas. H.
Perracute Machine Co.

Mica.
Bowers Bros.
Johns Mfg. Co., H. W,
Munsell A Co.. Eugene.

Mining Apparatus, Elec.
General Electric Co.
Independent Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Akron Elec. Mfg. Co.
American Engine Co.
Brush Electric Co.
Card Electric Co,
Colburn El. Mfg. Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hooart Electric Mfg. Co.
Holmes. Pyott & Co.
Mayo, V. J.

Menominee EI. A Mech. Co.
Northern Electl. Mfg. Co.
Piqua Iron Works
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Westinghouse El. A Mfg. Co.
Whitcomb. Geo. D. Co.

IVame Plates.
Becker, August.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W.. Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
Jnhns, H. W., Mfg. Co.
Standard Paint Co.

Patent Agencies.
Washington Patent Agency.

Phosphor Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWitt, Cedar Co.
Hart. C. S.
Perrlzo, Paul, Jr. Co.
Valentine-Clark Co.

Porcelain.
Commercial Elec. Sup. Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Push Buttons.
Klectrlc Appliance Co.
Northwest Engineering Co,

ReHoctors.
Glllott Mfg. Co.
Phoenix Glass Co.
Whoelor Reflector Co.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westinghouse El, A Mfg, Co.

Sal Ammoniac.
Klipstein ACo., A.

Speaking Tubes.
Electric Appliance Co.

Speed Indicators.
Besly A Co., Chas. H.
Biddle. James G.
Weston Electrical Inst. Co.
Whleney Elec. Inst. Co.

Steam Heating.
Webster A Co.. Warren.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
Wlllard Elec. & Battery Co.

Street Cars.
Brill, J. G. Co.
Ladd, A. W.

Supporters, Inc. I^amp.
White Co., TheO. C.

Tapes. Insulating.
American Electrical Works.
Brlxey, W. R.
Chicago Ins. Wire Co
Electric Appliance Co.
Moore. Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones and Tele-
phone Material.
Commercial Elec. Sup. Co
Parr Tel. & Const. Supply Co.
International Elec. Co.
Mason. J. W.
Menominee El. & Moh. Co.
Missouri Tel. Mfg. Co.
Northwest Engineering Co.
Richards A Meacham.
Standard Tel. A Elec. Co.
Stromberg-Carlson Tel.M.Co.
Viaduct Mfg. Co.
Western Elec. Co.

Transforniers.
Chicago Gen'l Fixture Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks. Electric Car.
General Electric Co.
Westinghouse EI. A Mfg. Co.

Turbine IVheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas. -

Smith, S. Morgan.
Stilwell-Blerce & Smith
Valle Co

Universities.
Cor. School of Technology.
Int. Corr. Schools.

Water M'heels.
Dayton Globe Iron Works Co.
Leffel A Co , Jas.
Smith S. Morgan.

^Vii-e, Bare.
Besly & Co., < has H.
Brl.xcy, W. R,
Kief trio Appliance Co.
Independent Electric Co
National India Rubber Co.
Okonite Co., The
Phillips Insulated Wire Co.
Standard Underground C- Co,

X Ray Outfits.
Edison Deo. A M. Lamp Dept.
LeRoy, J. A.

Indox o-f ^K.d'VAi-lilsflimon-ts 3^o l^eie* III.
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IM 1896.

THE NEW DIEHL ELECTRIC FANS.
«^e"<»

HIGHLY FINISHED IN

Japan,

Nickel,

Polished Brass

...AND...

Venetian Designs.

INCREASED
EFFICIENCY.

IMPROVED
MECHANICAL
CONSTRUCTION.

'^r C^-tal^gu^s and Pric^ L.is'fcs Address

DIEHL MFG. COMPANY,
561-563 BROADWAY, NEW YORK CITY.

138-13S ESSEX STREET. BOSTON. ELIZABETHPORT, N. J.

WESTERN ELECTRICIAN
Although lar

FOUND

Contains more news for the busy

reader than can be found in any

other journal devoted to electricity- Although large claims of superiority have been made

by our contemporaries, it has been rfl|||^|ll that the Western Electrician is far

above the other papers in the matter | UUHU ^^ news, as is evidenced by the follow-

ing testimonial: ^^Although I have taken every electrical journal, there is none I like so well as

the Westem Electrician/' This is the reason the Western Elec-

trician has so large a circulation, even if it was not found at the NORTH POLE.
rdE\A/^ YOF^K, 219 IHa vei-ineyer Buildit-tg;. ^-Il^^k^^, 1537 IN/Ionadrtoclc ^uildins.

PERKINS

BRACKET DOVETAIL ROSETTE.
This oap and any base for Monlding, Concealed or Cleat Work.

All kinds and styles of our Rosettes on hand at factory and offices.

Five new specialties just out. Have yon seen them all?

#»**»#*****#**#*****#**»

Perkins Electric Switch Mfg. Co.,
IMIM.
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The C-S SWITCH is the

standard for high grade

work. No one has ever dis-

puted this point. The cost

is just about the same as an

inferior switch and you get

an article that you can rely

upon. It is worth a good
deal to know that you are

putting in the best.

THE CUTTER ELECTRI-
CAL & MFG. CO., iii2San-
som St., Philadelphia, Pa.

DON'T THINK
That you can keep posted as to

what is going on in the western

electrical field without reading the

Western Electrician. It is the
electrical newspaper, and if j'ou

are not a subscriber you will find it

to your advantage to become one
at once.

93.00 per year;

91.50 for six months.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette BIdg., CHICAGO.

LE Rors
IMPROVED

ALUMINUM X-RAY FLUOROSGOPE.

FOUR TIMES AS SENSITIVE AS ANY YET MADE.

Low Price, I Complete Portable X-Ray I
Goods Guaranteed.

High Quality.
[ QutfitS for Pliysicians

I

height 6 Ounces.

AND OTHERS DESIRING AN OUTFIT FOR EXPERIMENTAL USE.

J. A. 1-E Roy, 143 E. 13-th S-t., IMevv/^ Yorlc.

NOTICE.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

It you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is ;ust the book

thousands of men have been waiting for; it will be what you

want. 275 pages. Illustrated. Cloth, $2.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPANY,
Suite SID Marquette Bldg., Chicago.

JUST PUBLISHED.

DYNAMOS,
A practical explanation of the DesigTiing-,

Construction, Operation. Main-
tenance and the

CARE AND MANAGEMENT
...OF...

DVNAiWOS,
BY F. S. HUNTING,

Chief Eng-ineer Fort Wayne Electric Cur-
Xroration.

20 Pa(;e.s, Size 7 by 10 inches, 26 Illustrations,
Pamphlet Form.

PRICE, 2S CEINXS.

ELECTRICIAN PUBLISHING COMPANY,

Suite 510 :ilarquette Bldg., Chicago-

FAN MOTORS,
HURNBERB CARBBNS,

ARC LAMPS,

Electric and Combination Fixtures.

169 Adams St., CHICAGO, ILL.

'J

ALL
Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

X -RAYS
FOR EVERYBODY.
By Id'v^^ard ^'re'ver't.

Just off the Press. 80 Pages. 39 Illustrations.

Fully describes in plain terras how to perform experiments with the X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorff Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit
very cheaply, including a Fluoroscope.

Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO..
^'°

S?;?,
uette Bldg.,

High GRADE f^ackincS
FOR STEAM. WATER, OAS.AMMONtA, ETC.

mTER-PfiOOf ECONOMICAL.
•S^ RELIABLE. DURABLE h GUARANTEED

THE GARLDCK PACKING CO.
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SLOW AND MODERATE SPEED

IM ORS
3-4 kw. to 75 kw.

Cast Steel Fields.

Ventilated Armatures with Machine
Made Coils.

Carbon Brushes.
Perfect Alignnnent.

Low Belt Speed.
Low Temperature Rise.

All Parts Made to Gauge.
Slow Speed Generator. (4 pole, 10 kw., 5:5 Key.) Moderate Speed Generator. (4 pole, 9 kw., 1,400 Rev.)

s-r./viMC3>viR^ si: :S ^>VfRIRIB^ IIM ^TOCSt<.

SliOW SPEED.
Z pole, a.S kw., 1,100 Bevolations.
4,

" 6.5 " 850
4 " 13.5 " 750 ~
4 ' 17 •' 700
4 " as " 675
4 • 40 " 600 "
4 " OO " 550

2 pole,
4 **

4 "

4 ••

4 '•

4 •'

4 "

-MODER.iTE SPEED.-
4.5 kw.,
9 "

17.5 "

85 "

35 '

55 "
75 "

1.800 Bevolntlons.
1,400
1,100
l.OSO "

»75
875 "

750 "

General Electric Company,
MAIN OFFICE, SCHENECTADY, N. Y.

SALES OFFICES IN ALL LARGE CITIES IN THE UNITED STATES.
For Canada, address Canadian General Electric Company, Ltd., Toronto, Ont.

"ELECTRIC LIGHTING,"
A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

Engineers, Students and Others Interested in the Installation or
Operation of Electrical Plants.

*ric<

Y RRAIMCIS B. CROCKEI
Professor of Electrical Engineering, Columbia University, New York.

Prepaid. - F^rac-tical and LJp-
Just the Book you want. 450 Pages, over 150 Illustrations. Read the

•IMTEIMTS:

-Da-t<

Chapter I, Introduction; Chapter II, History of Electric Lighting; Chapter III, General Units and Measures; Chapter IV, Classification

and Selection of Electric Lighting System; Chapter V, The Location and General Arrangement of Electric Lighting Plants; Chapter VI, Build-
ings for Electric Lighting Plants; Chapter VII, Possible Sources of Electrical Energy; Chapter VIII, The Steam Engine, History and General
Principles; Chapter IX, Steam Boilers for Electric Lighting; Chapter X, Steam Engines for Electric Lighting, General Construction; Chapter
Xr, Typical Forms of Steam Engine for Electric Lighting; Chapter XII, Steam Engines for Electric Lighting, Selection, Installation and
Management; Chapter XIII, Gas, Oil and Hot Air Engines; Chapter XIV, Water Wheels and Windmills; Chapter XV, Mechanical Connec-
tions between Engines and D5'namos, Direct Coupling, Belting and Shafting; Chapter XVI, Toothed, Friction and Other Gearing; Chapter
XVII, Principles. Construction and Management; Chapter XXI, Applications of Accumulators in Electric Lighting; Chapter XXII, Switch-
boards, Including Switches, Fuses and Circuit-Breakers; Chapter XXIII, Electrical Measuring Instruments; Chapter XXIV, Lightning Arresters.

ETcry Engineer and Electrician who desires to thoroughly master the Art of Electric Lighting shonid have a copy of
this book. Sent promptly.

ELECTRICIAN PUBLISHIN8 COMPANY,
Suite 510 Marquette Building,
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PARANITE WIRE
never loses its hold on users who are looking for an article

that is in every way reliable. Its insulation resistance

remains at the highest point under trying conditions

and shows no deterioration.

We have never cheapened the quality ot the insulatine

compound and it is as good to-day as when Paranite was flrst

placed on the market.

:iMOE I LJI-ARITY.
Owing to improved methods of manufacture and th*^ im-

mense amount of Paraniie now used we have been able to

reduce the cost and are giving our customers the benefit of

the reduction.

GET OUR LATEST PRICES.

GENERAL WESTERN AGENTS,

ELECTRIC APPLIANCE COMPANY,
Electrical Supplies, 242 Madison St., Cliicaoo.

RAINBOW SHEET PACKING.
HAVE YOU USED IT?

Oils,

Ammonia or

All<alie5

do not

affect it.

NO BAKING OR FOLLOWING T7P.

PatpQled And MiinufActured Exclusively by

PEERLESS RUBBER MFG. CO.. 16 Warren Street, New York.

Electrical Compound.
THE MOST THOROUGH INSULATOR.

Insures Perfect Satisfaction.

ARMATURE AND FIELD COIL VARNISH,
Ifade of the Highest Ingredients.

THE STANDARD PAINT CO,
8 i -83 John St., New York.

GENERAL WESTERN ACENTS,
Metropolitan Electric Co., 186-188 Fifth Avenue, Ctiicago.

EUROPEAN REPRESENTATIVE,
Robert W. Blackwell, :» Victoria SI., Weslminster, London, S. W.
Philadelphia Agents, NOVELTY ELEC. CO.. 50-54 N. Fourth St.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H.

MANHFACTUEEES OF

High Grade Electrical Instru-

ments of every descriotion.

Incandescent Lamp Supporters

Instant placement and fixture of lamp in any
desired position, witli no attention to fastenings.

Adapted to every reipiirement from library to

worksliop. Send for catalogue C.

THE 0. C. WHITE CO., WORCESTER. IHASS

INTERNATIONAL ELECTRIC CO.,
76 Beekman Street,

Kew York.
Ruhmkorff

Induction Coils.

Telephone Coils, Experi-

mental Work, Small Ma-
chinery, Binding Posts.

RONTGEN RAY

APPARATUS
OF ALL KINDS.'

ELECTRIC SIGNS.
IV1INIATURE AND

DECORATIVE LAMPS.

CATALOGUES ON APPLICATIDN.

EDISON DECORATIVE AND MINIATURE

LAMP DEPARTMENT,

(GENERAL ELECTRIC CO.)

HARRISON, N. J.

MANHATTAN GENERAL CONSTRUCTION CO.. '^V/^^^o^r-

ENCLOSED ARC LAMP
Burns 150 hours with 1 2 inches of carbons.

8,000 Manhattan Arcs in service.

100 CENTRAL STATIONS.
753 Monadnock BIdg.,

CHICAGO.
61 I John Hancock BIdg.,

BOSTON.

CHICAGO INSULATED WIRE CO.,
153 LAKE STREET, - CHICAGO.

REMOVAL NOTICE.
Ajax Specialties, including the well-known Switch, Lightning Ar-

rester and Arc Lamps bearing this name, will hereafter be found at 43
Cortlandt St., New York, where I have united shop and office forces.

O. S. VA.IM IMVJIS.

SAMSON SPOT CORD

For Arc Light and Trolley Cord.

SAMSON COROACE WORKS, - BOSTON, MASS.

IF YOU WANT
A first-class COMMUTATOR vise Solid

Sheet Mica Insulation with B. & S.

Drop-forged Segments.

BOWERS BROTHERS, mm is Lake st., Chicago.

FOR
DYNAMOS
ENGINES
MOTORS ETC. ^e^^'^M

No Spari(ing Under Varying Load,

No Wear on the Commutator.
90, PURE GRAPHITE.

Holmes Fibre=Graphite Mfg. Co.,

station Z, Philadelphia.
IVII.TK K4»lt IIU'K l.l»iT.
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Eugene F. Phillips, Prest. W. A. Hathaway, Treas. W. H. Saivvee, Secy.

AMERICAN ELECTRICAL WORKS,
PBOVIBEISCE, K, I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Yokk Stoke. P. C. Aclcerman. 10 Cortlaudt St.

Chicago Store, F. E. Donolioe, 241 Madison St.

Montreal Branch, Eugene F. Phillips' Electrical Works.

THE

"CLARK " WIRE.
For Switchboard, Railway and Motor use,

we make all sizes of Stranded and Flexible

Wire and Cables with Clark's Insulation.

The Clark Wire has been before the

public and in use for the past nine yea'irs,

and has met with universal favor. Thou-

sands of miles of this wire have been sold,

and are in use throughout the United

States and Foreign Countries, and the de-

mand for it is constantly increasing, be-

cause it always gives perfect satisfaction.

In a Letter from the Inspector of the Boston Fire Undep-

wrilers' Union, he stales: "A Thoroughly Reliable

and Desirable Wire in every respect."

The Rubber used In insulating our Wires and Cables is es-

pecially chemically prepared, and will not deteriorate, oxi-

dize er crack, and will remain flexible in extreme cold

weather, and is not affected by heat.

We guarantee our Insulation whercYer used. Aerial, Un-
derground or Submarine, and our net prices are as low, if

not lower, than any other first-class Insulated Wire.
We shall be pleased to mail Catalogues with Terms and

Discounts for Quantities.

Eastern Electric Cable Co.,

61 and 63 Hampshire St., Boston, Mass.

HENRY A. CLARK,
Treas. and Genl. Mgr.

HERBERT H. EUSTIS,
Pres. and Electrician.

/odo
Tl^t£PffO/^f^

mffA W/f/r^ us /

$85.00
30 LIGHT DYNAMO
Or 3 HORSE MOTOR
Overstocked o n

tliissize. Ofiferopen
31 days ODly.

HOBART ELECTRIC
MFG. CO..

Troy. • • Ohio.

My U.' lis.

T. H. Brady. New Britain.. Conn., U. S. A.,

Manufacturer of Mast Arms.Pole and
Swinging Hoods. House Brackets and
other Specialties for Construction
Work.— Cfl^o/og«tf« and PHces fur-
niaked on application.

SAL AMMONIAC.
(ELECTRIC BRAND.)

For Electrical Purposes.

Guaranteed 98/99 per cent, and free of lead and iron.

If you want the best quality ask your dealer -

for this brand. Imported by

A. KLIPSTEIN & COMPANY, 122 Pearl St., New York.

OF ' <'^~-:>'

C FTC. 4492
•'Electrk Light Globe$[^-^

;

1 the-LarGESTLiNE-of
J,

\\N0VELaARTISTIC.PATTEHNSaEFFEGlS.€l
Vv\ /IOK^MDt3 AN/ OT M \y /42 MURRAY ST. NY. 2JiLii

CHICAGO OFFICE, 107 E. MADISON STREET.

GRAPHITE SPECIALTIES
FOB EliECTRICAIi USES:

Graphite Bods of Tafions Lengrths, from 1-5 Otiin to lOO Obms Resistance
to the inch. Graphite Boxes and Crucibles, Resisting Heats

of4,000 Degp^ees. Inquiries Gladly Answered.

JOS. DIXON CRUCIBLE CO., Jersey City, N .J.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Arc, Direc
Apparatus for

fc Curren-t and ^Vl-terna-t-
andesceri't L-isl-i-tins ai^cl

v«^er Transmission.

WEATHERPROOF WIRE.
.AGENCIES:

Eleclric Appliance Co., Chicago, 111.

Pettingell Andrews Co,, Boston, Mass,

Electrical Engineering Co,, Minneapolis, Minn.

St. Lonis Electrical Snpply Co., St, Lonis, M(

Bradford Belting Co , Cincinnati, OWo.

Phillips Insulated Wire Go.|
NEW YORK OFFICE;

39 and 41 Cortlandt St.

FACTORY;

Pawtucket, R. I.
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FOR SALE.
On« National Alternator, 750 light-, with exciter;

second hand, bnt in excellent condition. Addreea
'M. O.," care of We3tekn Electbician, 510 Mar-
quette Building, Chicago.

FOR SALE.
100 single battery walnut backboard and bat-

tery boxes, good as new. 50c. each. In lots of one
dozen. Peoples Telephone & Telegraph Co..

Knoxville, Tenn.

FOR SALE.
Six 50-light compf^und woand dynamos of the

highest grade at $115 each.
Six i horse power motors with automatic start-

ing l)Oxf s at $1"25 each.
Accurate and reliable voltmeters at $10. Write

forpa'ticulars. Holmes, Ptott & Co., W N.Jef-
ferson St., Chicago.

FOR SALE.
60-llght compound wound d>'namos and 5-liorse

power motors, all latest improvements, fully

guaranteed, Write for prices.

GEO. D. WHITCOMB CO.,

92 to 9& East Ohio St.. CHICAGO, ILL.

Proposals Wanted for Steam and

Electrical Machinery, Pole

Line, Etc., for Municipal Elec-

tric lighting Plant for City of

Madison, Wis.

Sealed proposals will be received at

the office of the City Clerk o£ the City

of Madison, Wis., until noon of

September 22, 189G, for furuisliiug all

the labor and materials for the con-

struction of the necessary boilers, en

gines, dynamos, lamps, pole line. etc..

for a complete electric lighting plant

for said City, in accordance witli the

plans and specifications on file witb

the City Clerk.

All bids must be addressed "City

Clerk, Madison, Wis.," and endorsed
on the outside of envelope, "Bids for

Electric Lighting Plant," and the di

vision of the 'specifications for Tvhich

the proposal is made.
Each bidder must deposit with his

bid a certified bank check for an
amount equal to live per cent, of the
total amount of his proposal, payable
to the order of the City Ti-easurer,

which sum shall be forfeited to the
City of Madison, Wis., in case the bid-

der refuses or neglects to enter into a

contract with said City pursuant to

the terms of his bid and the plans and
specifications on file (subject to con-
firmation by the City Council) within
five days after he shall have been noti-

fied of the acceptance of his proposal
or bid.

Checks deposited with rejected bids
will be returned to owner on demand.
The bidder whose bid is accepted

will be required to furnish with his

contract a good and sufflcient bond to

be approved by the Mayor and the
Special Lighting Committee to the
City of Madison, Wis., in such sum not
to exceed the amount of the bid as
the Mayor and Special Lighting Com-
mittee shall determine, conditioned on
the full and faithful performance of
his part of tlie contract. Another bond
for the full amount of the contract run-
ning to the people of the State of Wis-
consin will be required, conditioned
for payment of wages earned and ma-
terial furnished in the performance
of the contract, to be approved by the
Mayor and Special Lighting Com-
mittee. On the proper execution of the
contract and bonds, the guarantee de-
posit win be returned to the Contrac-
tor.

Copies of the specifications can be
obtained from the City Clerk, or may
be seen at the ofllce of L'rank R. Itac,
Engineer, 134 Monroe Street, ChlcMgo,
III.

The Council expressly reserves the
right to reject any or all proposals,
and to waive any irregulaiity In any
proposal.

A. A. DVK. Mayer,
O. S. NORSMAN, City CI(m-1<.

'

Dated at Madi.son. Wis,, Ihis 20th day
of August, A, D. 1800.

HS™iPJ.S ™S Stilwell's Patents™™ Water Purifier.Sealed bids will be received on or before

Monday. Sept. 14, 1896, at the otllee of tlie ( iiy

Clerlv, Oconto, Wis., for furnlslilng electric light

to said city of Oconto.
Bids are to be for furnishing not less than fifty

(50) 2,000 candle power arc lights burning all

night and every night. ^ ^,

Lights to be furnished by Feb. 1. 18m. and the

liids are to be for a ten (lo) years' contract, and
for a stated sum per annum for each light.

The city Is to have the right to take any num-
ber of additional lights at same rate. .

A certified check of $1,000, must- accompany
the bid and the city reserves the right to reject

any or all bids.
By order of committee on electric lights.

C. A. BKIGDEN,
City Clerk.

Oconto, Wis., Aug. 12, isae.

THEATRE DIMMERS.
IRONCLADRHEOSTATCO.,Westflelil,N,J.

ELECTRICAL BOOKS,
JB^H Kinds.

ELECTRICIAN PUBLISHING COMPANY,

'!>uite ."ilO llarqnette, CHICAGO.

PLATINUM
For all Purpoftea.

Bcrsp and Native Platiuom Farobased.
BAKER & CO.. 408-414 New Jersey

Railroad Ave., Newark^ N. J.

FOR SALE.
1,500 tons 60-lb. relaying rails;

1,000 tons 75-lb. relaying rails; 800

tons 45-lb. relaying rails. 30 elec-

tric cars in good order. New elec-

tric cars and new and second-hand

passenger cars. 50 box and 50

flat cars, 25 tons capacity. Spec-

ialty in negotiating electric and

steam railroad bonds when payable

It Farmers' Loan and Trust Co.,

N. Y. , or Knickerbocker Trust Co.

,

56 Broadway. N. Y., and printed

at an Ai Bank Note Company in

N. Y.

ROLLING STOCK SOLD ON EASY
TERMS.

A.. \h/. 1-A.DD,
17 1 Market Street,

BROOKLYN. N. Y.

E sure to send

your book orders

to us if you wish

to save ^ ^ ^

B

Time
AND

Money.
We have all the latest elec-

trical books and can fill your

orders promptly.

»»*#*###»#«*»

Electrician Publishing Co.,

SUITE 510,

Marquette Bldg,, - CHICAGO.

Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

Tie Stillell-Bierce & Saitli-Vaile Co,,

DAYTON, OHIO.
Risdon Iron & Locomotive AVorks, San Francisco, Cal., Paciflc Coast Agent.

Write PAUL PERRIZO JR. CEDAR & LUMBER COMPANY,
Marinette, Wis. -for prices on

WHITE CEDAR POLES
before purchasing elsewiiere.

UEKOailXEE, UICH., for prices on 1VH1TE C£DAB POI.ES.

WHOLESALE

Tele^rapli, Telephone, Electric Light

AND STREET RAILWAY POLES.
Manufactnr"'d from Live Cedar yj^eled. Qaick

shipments and best quality.

OCONTO, WIS.

Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. EusTis, Gen'I Pass. Agent, C. B.

& Q. R. R., Chicago. 111. ^^

Gordon Primary Battery
EXCELS IN

Long Life, Efiiciency,

Economy, Adaptability,

It is absolutely Non-Freezing.

Labor Saving,

Free from Local Action,

Freedom from Gases and Odors.

Superior Generation of Energy.

These Batteries are in use by the most
prominent Telephone, Fire Alarm and Rail-

road Companies of America.
Send for descriptive circular and price list.

We guarantee all our Cells.

MANUFACTURED BY

Tk Gorilon-Bmlaiii Battery Co.,

82 West Broadway, New York.

Given
Away

Our latest catalogue of Elec-

trical Books. Contains 100

pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette Bldg., Chicago.

lOAl

DYNAMO BUILDING,
W^ith detail drawings and instructions for winding.
CriTing correct sizes of wire, dimensions of iron, etc.
Also tliagrani for house Miring .

ev l_. C. A.'T'\A/OOD.
Profusely illustrated. Size of Jtage, 10x8 indies. Price, S3.

"This work is gotten up especially for amateur builders and non-professional
men.' All measurements and instructions for winding are taken from machines
in actual service. Particular attention has been given to every detail of construc-
tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build dynamos, but to superintendents, engineers

and workmen who have the care ot established systems."

—

From Prifarr.

Pronounced to be a practicat. and complete work.
Hent poMtpatd on receipt of price.

ELECTRICIAN PUBLISHING CO.,
SUITE DIG MARQUETTE BUILDING, CHICAGO.
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Victor Turbine Water Wheel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate.

The attentioQ of ELECTRIC COMPANIES is called to this CELEBRATEn WATER
WHfcEIj as particularly adapted to their use, on account of its remarkable fiiteady inoi iuii,
bigh speed and great efficiency aud larse capacity for its diameter^ being dnnble
the iio'wer of most wheels ot the same diameter. It is used by a number of the leading electric com-
Eanies with great satisfaction. In the economical use ol water It is without an equal, producing the
ighest per cent of useful effect gaaranteed.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to

disconnect pulley.
We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,

and where the situation admits of their use we recommend them.

THE S^ILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco. Cal., Pacific Coast Agent3,

McEwen
PERFECT REGULATION.

BRAXCH OFFICES:

1 102 Exchange BIdg.. Boston. Mass.

114 Erie Co. Bank BIdg.. Buffalo. N. Y.

816 Girard BIdg.. Pliiladelphia. Pa.

618 Summit St.. Toledo. 0. THOMPSON-RYAN DESIGN.

ENGINES
AND

DYNAMOS.
Absolutely Sparkless.

BRANCH OFFICES:
1325 Monadnock BIdg.. Chicago. III.

804 Security BIdg.. St. Louis, Mo.

Tremont and Mission Sts.. San Fran

Cisco. Cal.

41 4 Lewis Block. Pittsburgh. Pa.

J. H. MgEWEN MFG. CO., havemeyer building, NEW YORK.

THE BEST BOOK
On dynamo electric machines is S. P. Tliompsons'
"Dynamo Electric Macliinery." Contains i.ooo
pages, profusely illustrated.

THE STANDARD WORK.
^^I^E (MO>A^, $6.00.

ELECTRICIAN PUBLISHING COMPANY, Suite 510 Marquette BIdg., CHICAGO.

The Standard Open Circuit Batteries

of the Worid.

SEND FOB CIBCULAE AND PRICE J.

THE LECLANCHE BATTERY CO.,

Ill to 117 East 131st St.. N. Y.

Playing Cards.

You can obtain a pack of best quality

playing cards by sending fifteen cents in

postage to P. S. Eustis, Gen'lPass. .Agent,

C, B. & Q. R. R,, Chicago, 111.

YOU can onl)- meet COHPETITION
SUPPLIES from

oi.yi>/ie:r & I

Hanafactnring Electricians,

by getting your ELECTRICAL

HEII-I\/IA.N,
READING, PENN.

THE GARTON LIGHTNING ARRESTERS
Will Protect When All Others Fail.

Unequaled for Durability, Reliability and Efficiency!

Our testimonials back up all of our claims. Send for them.

GARTON-DANIELS ELECTRIC CO.,
Keokuk, Iowa, U. S. A.

(mention this paper.)

IF

you are anxious to

secure the latest

electrical books, YOU
should write to the

ElectriciaiiPublishing

Co., Chicago. You CAN'T
procure too many

reliable, readable

books to READ.

THR t:^eiaEphone hand-book
BY HERBERT LAWS WE.BB.

Member of ike Amencaii Institate of Electrical Engineers, and of the luslittition of Electrical Engineer's, London. Author of '^A Practical Guide to the Testing of
Insulated Wires and Vableti." Joint Author of •'Electricity in Daily Life."

1^6 ^a^es, 131 lllus-trs i-tions, Clo-tH, Ha
EXTRACT FROM PREFACE.

nd- ^W Sis ^rice $I.OO.
"This little book has no pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work Is not yet come. But it is felt that there is a demand

for ajiracticalbook on telephone working and management, and the TELEPHONE HAND BOOK Is an attempt at meeting that demand. With the exception of a few chapters dealing with
certam forms of transmitters and receivers used in Europe, which are given for the information of tliose who may wish to engage in the manufacture of telephones, the book is bused entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make it the best book of its kind. It is right up to date, intensely practical, and so plain and clear in its language that anyone can understand and learn from it

everything regarding telephone work and management. It conforms in size and style to our other Hand-Books which have been so favorably received by the entire electrical fraternity.

-CONTENTS.-
CHAPTER 1.

2.

3.

The Invention of the Telephone.
Sound Waves. Articulate Speech.
Electric Telephony. The Bell Telephone.
The Microphone.
Current Induction. Electromagnetic In-

duction.
The Induction Coil: Its Use In the Tele-

phone Transmitter.
The Complete Telephone Circuit.
Masn^t Telephones.
The Bell Telephone Receiver.
Other forms of Magnet Telephones.
The Gower, Ader and D'Arsonval Receiv-

ers. Mercadier's Bi-Telephone.
The Sipmens, Kotyra, Jseumayer and

Bottcher Receivers.

CHAPTER 13. Carbon Transmitters.
14. The Blake Transmitter.
15. The Long Distance Transmitter.
16. The Solid-back Transmitter.
17. The Berliner Transmitter.
18. The Cuttriss Transmitter.
19. Various European Transmitters.
20. The Efficiency of Carbon Transmitters.
21. Batteries for Telephone Work.
22. Open Circuit Batteries.
23. Closed Circuit Batteries.
24. The Practical Management of Batteries.
25. Magneto Bell.

26. Automatic Switches.
27. Telephone Line Construction.

CHAPTER 28. Metallic Circuit.
29. Underground Wires.
30. Lightning Arresters.
31. Inside Wiring.
32. Installation of Telephone Instruments.
33. Inspection and Maintenance.
34. The Condenser; Its Use in Telephony.

Electromagnetic Retardation-.
Exchange Working.
Small Exchanges.
Party Lines: The Bridging Bell.

Long Distance Telephony.
Duplex Telephony.
Simultaneous Telegraphy and Telephony
Appendix.i

35.

37.
38.

41.

Published and for sale by ELECTRICIAN PUBLISHING CO.;,Suite 510 Marquette Building, CHICAGO.
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THE BALL
ENGINECO.

ERIE,

BUILDERS OF

BALL
AUTOMATIC ENGINES,

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 5t0 Marquette Building,

CHICAGO, ILL.

ONE
DOLLAR
EACH.

Did You Ever
* See a copy of our

latest catalogue
of Electrical

Books? 100 pages,
mailed free.

ELECTRICIAN PUBLISHING CJ,

Suite 510 Marquette BIdg., CHICAGO.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite 610 Marquette BIdg.. CHICAGO.

Vertical Philadelphia Corliss Engines,

Simple, Componnd and Triple Expansion-Any Power.

Condensers, Air Pumps,
Heaters, Steel Chimneys.

Horizontal Philadelphia Corliss Engines,
.... A.ny S-tyle

New York, Chas. A. Bennett, 126 Liberty St.; Boston, Kellogg& Witherbee,
4 1 Federal St.; Chicago, Wm. F. Parish Mach. Co., Harquette Building, Chicago,
HI.; W. J. Creelman, 818 Granite Building; Charlotte, N. C, Mecklenburg Iron
Works; Detroit, Louis Scofield, Rooms 10 and 11 Peninsular Bank Building;
Johannesburg, Z. A. R., Sherriff Swingley & Co.; New Orleans, La., Consol-
idated Eng. Co., Ltd., 817 Union St.

Philadelphia Eng. Works, Lti, Phiiadeipina, pa.

On receipt of.-

10 CENTS
...... We will send you a

WesteraEtetrlcM .

loofliM ScleWfi

FOR 1896.

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette BIdg., CHICAGO.

JUST W:HKT you MRE looking FOR!
^=- A New and Valuable Book *=^ *

Electric Lighting Plants,
THEIR COST AND OPERATION.

By W. J. Buckley. With numerous illustrations, diagrams, plans, tables, etc. 275 pages. Cloth. Price, ^2.00, postage free. This work
gives all necessary data for the erection of an electric light plant of any size. The cost of Arc Lighting. The cost of Incandescent Lighting.

READ THE TABLE OF CONTENTS:
Alternating Arc Lamps, Arc Plants, Belting, Boilers, Boiler Settings, Boiler Efficiencies, Books, Building, Cost of Arc Dynamos and Lamps,

Cost of Arc Plants Erected, Cost of Alternating Dynamos, Cost of Alternating Plants Erected, Cost of Belts, Cost of Boilers, Cost of Brick
Chimneys, Cost of Copper for Alternating Circuit, Cost of Corliss Engines, Cost of Compound Corliss Engines, Cost of Compound High
Speed Engines, Cost of Condensers, Cost of Friction Clutch Pulleys, Cost of Heaters, Cost of High Speed Engines, Cost of Incandescent
Dynamos, Cost of Idlers, Cost of Injectors, Cost of Meters, Cost of Motors, Cost of Operating Lamps per hour, Cost of Power Generators.
Cost of Poles, Cost of Plain Pulleys, Cost of Pillow Blocks, Cost of Pumps, Cost of Shafting, Cost of Shaft Couplings, Cost of Stacks-
iron, Cost of Stacks—brick. Cost of Steam, Cost of Transformers, Cost of Wire, Chimneys, Circuit Loss, Contract Blanks, Current Distri-
bution, Circuits—overhead, Circular Mils of Wire, Depreciation, Direct Connected Apparatus, Dynamos, Dynamo Data, Economy of Con-
densing, Economy of Covering Steam Pipes, Economy of Heater, Efficiency of Engines, Engines, Equivalent of Current in Horse Power,
Equivalent Rates of Lighting, Fuel, Horse Power of Belting, Horse Power of Motors, Horse Power of Shafting, Incandescent Arc Lamps,
Instruments, Instructions for Employes, Insulation, Labor, Load Chart, Meter Connections, Municipal Ownership, Natural Gas, N.E.L.A.
Standard Rules, Oil, Outcome of Practical Management, Pole Line, Pulleys, Rope Transmission, Resistance of Wire, Rules Fire Under-
writers, Report Com. on Data N. E. L. A., Reports of Cities Owning Plant, Reports of Cities Contracting, Stock Room, Shafting, Trans-
formers, Transformer Curves, Wiring Tables—Primary Wiring, Wiring Tables—Secondary' Wiring, Wiring Tables, Motor Wiring, Wire,
Wire- Formula, Water Power, Wood as FiU'l. The only liook of its kind in the English Language. Price, $2.00.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building, Chicago.
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e%g^rr Telephone and Construction ;5;udd1vC^..
'"''fiffTM-

—

m'"-' RPT^ 34« Dearboru St., CHICA<iX>.^/.' : "~~r^„Ml. '"ft I

:

MUFACTORr.

I1

nADISON - - WISCONSIN,
MANDrAOTUEEKS OF THE

Standard Loud-Speaking, Long-

Distance and Exchange

Telephone.
Perfect in Detail, of Highest Efficiency and Best Pos-

sible Electrical and Mechanical Construction.

Equipped with Onr New MacnetO Bell provided with apecially
powerfnl Generator havlog large field magnets of beet quality of
magnetic eteel, laminated armatures with ample wire space, and com-
bining the qnallties of large quantity and high Yoltage; polarized bells
with centrally pivoted armatures (the patent on same having now ex-
pired) and high co-eflBcient of aelf-indaction in proportion to winding,
the whole adapted to meet the moat exacting requirements of service.

Will ring bells on long lines of high resistance. Will ring a large

number of bell^ in series on short lines. Will ring on a line

yarioits makes of bells with different windings. Will work with any make of switchboard.

Will drop a shutter on long lines, etc., etc.

cjoln Llpensees for sale of Milde Battery Transmitter in the. Doited states. Patent granted
ApzU 17th. 1894. For simplicity, small dimensions, entire multi-contact, and powerful transmle-
slOD, It has no equal. No adjustment required. Will not pack or ^t out of order.

Standard Telephone Exchange Switchboards
UaDUtactured and controlled liy ns are the most rapid and efficient apparatus of the kind uow bef ire

the public, embracing novel an 1 original features possessed by no other»: require where power gen-
erator Is uted bat three movjs to answer a subscriber's call, rlJg number wanted, and connect the
Unea. Estimates for complete equipment of exchanges and toll line systems promptly furnished.

Correspondence Solirited Address

THE STANDARD TELEPHONE & ELECTRIC CO.,
riADISON. WISCONSIN.

~. L BPOONEB, PMililent. E. W. BATOHELDEB, Secretarr.

We Iflannfacture

S;iSeTELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL, MINN.

riVERSj

ISEND FOR CATALOGUE.
|TFfANSMITTERS> TOILS

Magneto
-__^ _ J SELLS.

' 917- 919V, MFG-®"
MARKET ST.,STLOUIS.

ItMissouRiRl
a|] 9I7-9I9X_,|

THE TELEPHONE HAND-BOOK
BY

HERBERT LAWS WEBB.
Price Sl.OO.

The only complete and practical work
of its kind on the market.

PUBLISHED BY

THE ELECTRICIAN PUBLISHIN6 CO.,
Suite 510 Marquette Building. Chicago.

OR...

TELEPHONES
..O^ T^ THE..

YIADDCT CO., Baltimore.

Bound Volumes
OF THE

VVestern [lECTRIGIAN

FOB SAiB,

From Vol. 1. to Vol. XV.

ASDBESS

ELECTRICIAN PUBLISHING CO..

Suite 510 Marquette Building. CHICAGO.

New Dynamo Tenders' Hand-Book.
By T. B. BADT.

226 Paees, 140 Illustrations. FlexibleCIoth Binding. Size of Type Page
5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the
oid one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Rnok sold, and over 5,000 of the new.

Electrician Publishing Co.,
Suite 510 Marquette Building, CHICAGO.

TlifiReiiiiiiEtoi-Slioles Typewriter

H. 0. DODQE, a«n'l Sipt. H. A._TATLOB, Treasurer.

Is a recent production of the best invent-
ive skill in the country and is . . .

NOT
behind any typewriter

IN
the line of such improvements as are
essential to the success of ....

ANY
writing machine. la fact, the Reming-
ton-Sholes

TYPEWRITER
leads all others in that

COMBINATION
of features which please the operator
and make it a pleasure instead of hard
work to run our machine.

Send for catalogue or call and examine.

REMINGTON-SHOLES TYPEWRITER CO..
147 MONROE STREET,

CHICAGO.
HUEBEL & MANGER,

290 Graham St., BROOKLYN, N. Y.
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Have You Read . .%

THE

TJaLE ImATXSST and mOST PRACTICAIa
BOOK ON TXSIxZZPHONir? IT Tg ^

TELEPHONE HAND-BOOK.
BY HERBERT LAWS WEBB,

Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London.

Author of "A Practical Guide to the Testing of Insulated Wires and Cables."

Joint Author of "Electricity in Daily Life."

146 PACES. 138 ILLUSTRATIONS. CLOTH. HAND-BOOK SIZE. PRICE, POSTACE FREE, $1 .OO.

CONTENTS:
The Invention of the Telephone. Sound Waves. Articulate Speech. Electric Telephony.

The Bell Telephone. The Microphone. Current Induction. Electromagnetic Induction.

The Induction Coil; its use in the Telephone Transmitter. The Complete Telephone

Circuit. Magnet Telephones. The Bell Telephone Receiver. Other Forms of Magnetic

Telephones. The Gower, Ader and D'Arsonval Receivers. Mercadier's Bi-telephone,

The Siemens, Kotyra, Neumayer and Bottcher Receivers. Carbon Transmitters. The

Blake Transmitter. The Long-distance Transmitter. The Solid-back Transmitter.

The Berliner Transmitter. The Cuttriss Transmitter. Various European Transmitters.

The Efficiency of Carbon Transmitters. Batteries for Telephone Work. Open Circuit

Batteries. Closed Circuit Batteries. The Practical Management of Batteries. Magneto

Bells. Automatic Switches. Telephone Line Construction. Metallic Circuits. Under-

ground Wires. Lightning Arresters. Inside Wiring. Installation of Telephone Instru-

ments. Inspection and Maintenance. The Condenser; its use in Telephony. Electro-

magnetic Retardation. Exchange Working. Small Exchanges. Party Lines. The

Bridging Bell. Long Distance Telephony. Duplex Telephony. Simultaneous Tel-

egraphy and Telephony. Appendix.

tue- The only Practical Up-to-Date Book of Its kind. A Timely Work. Published and for sale by

ELECTRICIAN PUBLISHING COMPANY
Suite 510 Marquette Building, CHICAGO.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i. e. e.

ConsaltlBE Electrical Engineer.

iPECFUl.TT;
SlMtTlo Ballwsyi and Power Statloni.

1541 Marqastte Bldg., GhleaEO^

Foree Bain,
Electrical and

Consulting;, Mechanical Engineer.
DesIgntDg,
Supervising, Plans, Specifications and
Constructing, General Engineering.
Testing. Expert In Patent Causes.

Suite 1057. 1«5S and 1659
Monadnock Bld^., CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Reports, Estimates, Plans,
Specifications, Superintendence, Tests, Pur-
cnaslng. Designs of Central Stations a Spe-
cialty. Tomer Bnildlne, l^t. lionis.

Virginius J. Mayo,
Electrical and Mechanical Engineering.

Consulting, Designing, Supervising,
Contractor and Manufacturer of Ma-
chinery for special purposes.

TEL. MAIN 436.

100 ST. Clinton St^ CHICAGO.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

306 Oriel Bld^^ ST. LOUIS, 910.

Mechanical

Engineers

who are interested in elec-

tricity should write for our

catalogue of ......

ELECTRICAL

BOOKS

Electrician Publisliing

Company,

Suite 510 Marquette Building,

CHICAGO

Summer Homes.
In the Lake regions of Wisconsin,

Northern Michigan, Minnesota, Iowa
and Dakota, there are hundreds of
charming localities pre-eminently fitted

for summer homes. Nearly all are
located on or near lakes which have not
been fished out. These resorts are easily
reached by railway and range in variety
from the "full dress for dinner" to the
flannel-shirt costume for every meal.
Among the list are names familiar to

many of our readers as the perfection of
Northern summer resorts. Nearly all

of the Wisconsin points of interest are
within a short distance from Chicago or
Milwaukee, and none of them are so far
away from the "busy marts of civiliza-

tion" that they cannot be reached in a
few hours of travel, by. frequent trains,
over the finest road in the northwest

—

the Chicago, Milwaukee & St. Paul Rail-
way. A description of the principal
resorts, with list of summer hotels and
boarding houses, and rates for board,
will be sent free on application to F. A.
MiLLEB, Assistant General Pass. Agent,
Chicago, Dl.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

HIGH GRADE on paper means little,

BUT in fact and manufacture MUCH.

WORLD CYCLES
ARE BUILT TO LAST.

Champion John 5. Johnson rides one.

Ex-Amateur Champion Roy McDonald rides one.

A. D. Kennedy, Jr., the record breaker, rides one.

Am. Champion George Ruppert rides one.

Homer Fairmon, Pat. O'Conor and other crack riders are

all winning races on WORLD CYCLES.

THEY ARE UP-TO-DATE AND SWELL.
Write us for Prices. Cataloenes Free.

ARNOLD, SCHWINN & CO., Manufacturers,

Peoria and Lake Sis., Chicago, U. S. A.

Price Reduced!
THE NEW EDITION OF

Prof. Silvanus P. Thompson's Book,

Dynamo Electric

Machinery,

NOW $6.00.

New Edition, Revised and Greatly Enlarged, Price S6.00.

This is the long expected edition of Prof. Thompson's standard

work. It contains nearly 1,000 pages, and is profusely illustrated.

Orders should be sent in at once.

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Bulldlnz. CHICAnn

Hot

Cool

Weather or

Weather the

WESTERN

ELECTRICIAN
Is always interesting. Always contains
timely information as well as the latest
news. If you are not a regular reader
send us your name and address for trial
offer.

WESTERN ELECTRICIAN.
Suite 510 Marquette Building,

CHICAGO, - - ILL.

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.
$3.00 per year, in advance.

Electrician Publishing Co.,

CHICAGOSuite 510 Marquette Bldg.,

The COAST LINE to MACKINAC
TAKE THE t C

CLEVELAND
MACKINAC o

2 New Steel Passenger Steamers
TheOreatest Perfection yet attained in Boat

Construction — Luxurious Equipment, Artistic
Furnishing:, Decoration and Efficient Service,
insuring the highest degree of

COHFORT, SPEED AND SAFETY.
Four Trips per Week Between

Toledo, Detroit #Mackina>
PETOSKEY, "the SOO," MARQUETTE,

AND DULUTH.
.LOW RATES to Picturesque Mackinac and
Return, including Heals and Berths. From
Cleveland. $18; from Toledo, $15 ; from Detroit,
t'3-SO.

EVERY EVENING

Between Detroit and Cleveland
Connecting at Cleveland with Earliest Trains

for all points East, South and Southwest and at

Detroit for all points North and Northwest.

Sunday Trips June, July, August and September Only.

EVERY DAY BETWEEN

Cleveland, Put=in=Bay ^ Toledo
Send for Illustrated Pamphlet. Address

"^ A< A. 3CHANTZ< O^ p. a., DETROIT, MICH<

me Detroit aqd Cleveland Steam Kav. Go.

IT'S ALL RIGHT.

Webb's Telephone Hand-Book. A book for the
expert as well as the novice- Price $ 1 .00.

ELECTRICIAN PUBLISHING CO.,
Sl^ IWIai-que-t-be Ivjllding, ^hii^^S^.
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent impropementa made la the New American Tarblae bave increased the power as per ttielr

diameter, and produced greater efficiency from whole to half water than any other tarblne, as
evidenc^d by the following, copied from certified teste m ide at Holyoke, Mass., on the dates named,
and signed by A. IT. slckman, englneei: in charge of experiments, and E. S. Waters, hydraulic

Test of a 46-Inch Wheel-July 9, 1894.

. ., Eev.per Cu. Ft. TT T> Per

16,06

16.42
16.78

Mln.

119.17

122.00
117.33
111.83

perSec

141.58

127.18

112.60
93.12

16.88
I

118.67
I

82.07

Cent.

206 27

195.19
175.74

79.76
82.58
82.18
79.31

76.62

Test of a 42-Inch Wheel-July 14, 1894.

Heart Bev.perOn. Ft.
"*°°- Mln. perSec.

16.33

16.66
16.59

17.13
17.48

128.00
134.80

1:9.33
125.26

121.00

134.18
120.85
104.85

92.76

70.80

199.66
188.14
16-i.89

142.40
98.85

Per
Cent.

80.50

83.09
82 77
79.21
70.60

For information and catalogue write

^s^=^ THE DAYTON GLOBE IRON WORKS CO, Dayton, 0, U.S. A.

Racine Automatic

HIGH SPEED

ENGINES
From 1 to 125 H. P,

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection
with economy is desired.

Over2.500 in use.

Porcupiae & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Rend for catalogue
describing oarnew
1 to 6 H. P. Auto-,
matio Engine and
Boiler outfit.

Racine Hardware Co.,
RACINE, WIS.

....BINDERS....
FOR THE

Western Electrician
$1.00 EACH.

ELECTRICIAN PUB. CO.,
CHICAGO.

BINDERS
FOR THE

I I

U

$1.00 Each.

BUN FeCO.,

CHICAGO.

The Electrician Publishing Co., Suite 510 Marquette
Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

WATER WHEELS
For heads of 3 feet to 2000 feet. ,,^

Specially designed and adaptad to
'"'

ELECTRIC POWER AND LIGHTNING PLANTS.
Securing a hli;h Knaranteed percentaffc and great atcadlnflaa *S

motion, under variable loade. An aneaaaled ooncentratlon '-of pawer,
and an anprecedented lilffh velocitr. Its qnloklT operallnK bal-
anced K^tes. affords prompt and fine re^fnlatlon hj governor. Satll*
factlon euaranteed wh«re othere fall. Write for catalogue, and lUt*
your wahta*

lAMES LEFFEL & CO., Springfield, Ohio, U. S. *

ilBfeTiM««

G24 pages, $3.00. 150 pages, $1.00.

5L0ANE.

150 pages, $1.00. 158 pages, $1.00. 135 pages, $1.00.

An Excellent Series of Electrical Books.
BV T. O'CONNOR SL-OKN©.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

Suite 510 Marquette Building. ChicasoTLECTRICIAN PUBLISHING COMPANY.

THE Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
«;iv<'M nioro powiT p<T dinmotrr w itli ji

lilffluT iKTCciitiit:*' ot'iiwclul <-n'4-4-t lliaii jiii> otiirr
\va*<T-«'Iu-*'l lM'i'<'f oi'orc iiiait*'. All sl/rs, r-Jul'il ;in'l Irii

lifinri, -.^vv biilll frmii piitl'-rns |i.-Mrcir,| iiikIit svstriri;Ulr Lrsis in

III.; il'ilMikr'l.-sLllIM Kli

I'.tiliis InivIiil' |h.\v.t pirints which are unsatisfactory, and
tIi(.-.(Mniiiirri|il;iti[i^ tli'1 inijirnvrmimit or powers, will llml It to
Ui'^lr Irii.'irsL to i-<\\\Wv with iii''. rh I iim wlllinir to Kiiar-
uiiti'c rcHiillH wlKTfr (>tli4*i*M liavo fiilh^r HO mat-
Xi'v \\\\i\.\ iii](U4' »l'tiirl>iiH' liiiN Immmi III II N4'. NTATI*:
l{K<M IKKIIK^TK A\l» NF.\I> FOIt <'ATA-

S. MORGAN SMITH. York, Pa,
Estimates (urnlHlind for compioto power plants and

rohultSKiiarauteeu.

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 Harquette

Bldg., Chicago. You will save TIME and

MONEY by doing so

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed tree to any address). Any electrical book pub-
lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING COMPANY, • Suite 510 Marquette Building, CHICAGO.
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New Orleans,

MempMs.

^^ I ^ B The Best and
Gasoline Engines, cueapestpow.^ er for drlviuff

I>ynamos. i^teady Uight Cruaranteed. Send
for Catalogue, £tc.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

CHICAGO CAS and GASOLINE ENGINE
Used for 'jiakiDg Electric liiglit or furnisbiog

power for any purpose required. ' Specially

adaptod for electrio Ugbt In private enterpriaes.

The latestgreat invention of this progresBive age

Bralt In from 2 to 60 horse power. Stationary or

T/ortable. Is the eimplest power on the market. A
dwarf In size; a Samson la strength. Costs but

little to ran it. Has no equal for even speed and
durability. Bend for catalogne.

J. J. NORMAN CO., nfrs., - 60 and 63 5. Clinton Street, CHICAGO.

Wehd\fe furnished fiopefor
j

iomofthe/drgestDriml
Int/ie country. I

.r ..^H-PHANNON
ForTransmssiom uOMPANY,

24wm5tXHimo.

Preserve Your Copies

Western Electrician.
OP THE,^

BINDERS $1.00 EACH.
ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Bailding, . . . . CHICAGO.

REG.TRADE MARKS Jhe Rhosphor Bro Nz E SmeltingCo.Qmited,
2200 WASHINGTON AVE.,PHILADELPHIA.

,)
"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS.CASTINGS, WIRE,RODS,SHEETS, ETC.

3^/«7//&.^^y '
— DELTA METAL

/X. CASTINGS, STAMPINGS and FORCINGS
/dELTa^v ORIGINAL and SoueMakers in the U.S.-^Lt^

ROOTIMPROVEDWATERTUBE BOILER.

SBL.UNO AQBNTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff Street. NEW YORK.

J. C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

Special attention fjiven to the building of Electric Motor and Trail Cars.

BuUders of Erlll No. 21 Truck with solid forced frame, and "Eureita" Maximum Traction PlTotalTrucfc.

"Went like hot cakes"—Our Art Catalogue of

Steam and Hot Water Heaters—not a single copy

of first edition left—New edition ready— costs you

nothing—*.?^eyy<r<7/^ ^o/'/er Companj/ —84 Lake

St., Chicago—94 Center St., New York.

The Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manufaclurars tl tha

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BtTILX IN UIVIXS OF 50 TO 1,000 H. P.

ALSO BUILDERS OF

Sioke Stacks, Tanks, Etc., and All Glasses of Iron Work.

Speclflcatlona, drawlaea and Fricca fnnlahed
on application..

Send for Catalogue of Climax and Compound Boilers.

DOMESTSC
Electrical Work.
Concise and Practical explanations for Plumb-
ers, Tinners and Hardware Dealers on How

to Wire Buildings for Bells, Alarms,
Annunciators and for Gas

Lighting from Batteries.

Illustrated with Tu-entj'-two 'Diagrams.

By William A. Witteecker.

Pric^e in Paper, 35 t'ents.
Price in Cloth. 50 Cents.

THE growing demanrt for simple electrical ap-
paratus in dwelling houses, offices and worlv

shops and tlie need of plain instructious wliereby
any person without a previous knowledge of elec-
tricity may he enabled to undertake their suc-
cessful installation, has prompted the publication
ot tills little book. It is not intended for the
amateur wlio seeks for nothing but experimental
work, neither is it expected to enligliten the ex-
pert electrician; but to the person wlio is seeking
tor information that will assist liim in increasing
his daily earnings this little volume is addressed.
Tlie information given is above all else practi-

cal, and with a close observance of the directions
laid down anyone without the slightest knowl-
edge of electricity should be able to do the work
described.

Electrician Publishing Co.,

Suite 5 10 Marquette BIdg.,

^HII<S.A.OO.

o *o*o*o*o*o *o#o*o#o*o *o*o#

o

*

t Aluminum •

I Nickel Alloy. I
o Manufactured by The National Ore o
* & KzDDCTlON Co.. under Letters Pateat *
^ dated Sept. 18, 1891, No. 45y,4yA. O

o
^ This alloy is especially aud oow univir- '^

O sally used for armor plutes, gun metal, pro- *
3|c jectiles, acid pans, pr.>ped*.'r whei-ls, car 2
O wheels, steel castings of any des-nption ».n.l q
4i general foundry cu5tiDf.:s in eitU' r t-Tny _,

O Iron, malleable iron, bra^e, brouzM and cop- q* per castings. It is used very ex eusveiy iu *
O puddling furoaies, npen henrths, reverber- o
* fltory furnaces and sleel couverte's. Its :(«O fluidity and cleansing properties to mrtals, o
* aside from Itfl strengtliening qun idea, are *
2 attested by indisputable amboiiiies. O

*
^ Aluminum Nickel Alloy is reduced from O
' twenty cents to FOUR CENTS per pound *

^ m ton or 6oo'>Ib. barrel lots. Sold under °
O strict guaranty. *

o National Ore & Reduction Co., o

9 ST. LOUIS, MO.
1= *
O Branch Agencies and Supply Offices: q
* RicHAKD Baisd & Son, Ironmongers, *
O Hamilton, England, and Glasgow, Scotland. O
* Wm. Cdendinnenq k Sons, Montreal, *
2 Can. O

Q D. C. Cakoll & Co., Pittsburg, Pa. *
5fc

The Jddnson Mfg. Co., San Francisco, °

O Cal. *

* *
o »o*o#o»o»o *o*o*o#o#o #o*o»

o

OF INSULATED WIRES AND CABLES.
By Heubeht Laws Webb.

A New Book—Just What You Need.

A Practical Guide to the Testing of Electric Light, Electrie

Railway, Telephone and Telegraph Wires.

PBICE, roSTAGi: FBBPAID, $1.00.

SKITD IK VOUB OBBEB NOWi

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building, CHICAGO.
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The Painter=Morrison Push Button Flush Switch.
PATENTED DECEMBER 22, 1891.

This Switch is absolutely the only Flush Switch on the market combining simplicity of

construction with perfection of mechanism.
They are entirely fire and damp proof, sides and base being porcelain.

They can be wired without taking apart, saving time and labor.

The finishing plate can be made to harmonize with other decorations of the room, and need

not be put on till all other work is done.

They are positively non-arcing.
They can be placed in groups and are easily accessible in all their parts.

The buttons indicate by the touch whether on or off.

They are finished with brass, nickel or copper face plates, and all parts are interchangeable.

The Switch is lo ampere. Double Pole.

Price $2.00. A small extra charge for any special finish desired.

nORRISON SOUTHERN ELECTRIC CO.,
MANUFACTURERS,

IHoen Buildii->e> BA^I_T1 IVIORE, IVI^.

MOONLIGHT

SCHEDULE
FOR 1896.

Every Lig^hting Man Needs It.

Send 10 cents for a copy. Liberal

discount if large quantities are \

ordered.

ELECTRICIAN PUBLISHING CO.,

Suite 5 1 Marquette BIdg., Chicago.
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KNOWLEDGE IS POWER.
Everyone engaged in the electrical business should keep posted on the developments in

the art by reading the latest books on the subject. We are headquarters in the

West for electrical books and can fill orders for any work published^ promptly on

receipt of price. We call your special attention to the following standard books:

Allsop, F. C.—Eleotrical Belt Coastmct od; Treatise on the
Construction of JBlfctric Bells, Indicators, and similar
apparatas. 177 illnstrationB $1.25

Angell, J.—Elements of Magnetism and Electricity, with
Practical Inetructiong for the Performance of Experi-
ments, HQd the oonetructlon of cheap apparatus. One
hnndredth tnoasand. 160 illuslratlona 11.00

Atkinson, Philip.—The Elements of Electrio Lighting,
ftevenih edicion, fnlly revised, and new matter added. 104
illaatrations. 260 pages $1.50

Atkinson, Philip.—The Elements of Dynamic Electricity and
Magnetism. 406 pages and 117 illustrations. Second
edition.. ,..$2.00

Ayrton. W. E.—Practical Elpctricity; a Laboratory and
Lecture Coarse i or First- year htndents of Electrical
Engineering, based on the Practical DefioitlonB of the
Electrical Units. With nnmeroua illustrations. Sixth
edition $2.50

Badt, Lieut. F. B.—New Dynamo Tenders' Hand Boob. This
le, a^ the name indioate", a New Book, mnch more com-
plete than the old one. with all the luformation, instrnc-
lions and rules which are required by practical ?nen,
as Dynamo Tenders, Linemen, Stationary Eoeineers, nnd
owners and operators of all binds of Electric Plants. ,Tt Is

the only book of the hind published in the EDgllBh
language. 226 pages, 140 illustrations, flexible cloth
binding, size uf type page 63^x3 Inches $1.00

Badtf Lieut. P. B.—Incandesceat Wiring Hand-book. A
timely book containiog full illustrations for incandescent
wiring and complete information concerning methods of
runmng wires, location of safety devices, splices, insula-
tion, testing for faults, wire gauge.", general electricR)

data, CRlcnlatiUfi; sizes o( wires, wiring flxturps, elevator >,

buildings, isolated and central station plants. The only
boob of the kind published, Type page 5J6x3 inches,
flexible cloth binding, 66 pages, 35 cuts and 6 tables, 3 of
which are 12sl8 laches $1.00

Badt, Lieut. F. B.—Bell Hangars' Hand-ook. Just the book
for people engaged in sell ng, instBlUng or handling elec-
tric batteries, electric bells, elevators, house or hotel
snnunciators, burglar or fire aUrms, electric gan lighting
apparatus, electric heat apparatus. 106 pages, 97 iliustra-

tiODS, flexible cloth bluding. Type page 5)^x3 incheD.$1.00

Badt, Lieut. F. B.—Electric Transmission Hand-book. First
edition, three thousand copies. 97 pages, 22 illuatratlons.

27 original tables $1.00

Gives more Practical information on the subject than
any work published to date The book contains all neces-
sary information for Power Producers. Capitalists, Agents,
Engineers and Motor InepeccorB. Wiih this boot anybody
may make estimates on the co^t of Transmission Plants.

Bedell, Fred'k and Albert C Crehore.—Alternating Cur-
rente; An Ajialytical and Graphical Treatment for htn-
denta and Engineers. Second edition. 112 illustra-

tions .- $2.50

Blakesley, T. H.—Papers on Alternating Turrents of Elec-
tricity for the use of Students and Engineers. Third
edition, enlarged. 12mo, cloth ....$1.50

Booney, O. E.—E'ectro-Plater's Hand Book. A Manual for
Amateurs and Young Students on Electro-Metallurgy. 60
illuetrations. 208 pages. 12mo, cloth $1.25

Bottone, S. R.—Electrical Instrument Making for Amateurs.
A Practlcul Hand-book, with 48 illustrations. Fourth edi-
tion. Enlarged by a chapter on the Telephone $0.50

Bottone, 5. R.—The Dynamo, How Made and How Dsed. A
Jiook for Amateurs. Eighth edition, with additional mat-
ter and 39 illustrations $1.00

Bottone, S. R.—Eiectro-Motors. How Made and How Used.
A Handbook for Amateurs and Practical Men. Beduced to

$0,50

Bottone, S. R.—How to Manage the Dynamo. A Hand-book
for Ship Engineers, Electric Light Engineers and Electro-
Platers $0.60

Buckley, W, J.—Electric Lighting Plants, their cost and
operation. 275 pages, many illustrations and diagrams
Cloth $2.00

taper 1.00

Cox. Prank P.—Continuous Current Dynamos and Motors.
An Elementary Treatise for Students and Engineers
Illustrated $2.00

Crocker, F. B., and Wheeler, S. S.—The Practical Manage-
ment of Dynamos and Motors. With a special chapter by
H. A. Foster. Illustrated, Second edition, revised and
enlarged $1.00

Crosby, O.T., and Dr. Louis Bell.—The Electric Bailway In

Theory and Practice. A Complete Treatise on the Con-
struction and Operation of Electric Railways, Second edi-

tion, revised and enlarged. 183 illustrations $2.50

Desmond. Chas.—Electricity for Engineers Part I. Con-
stant Current A clear and comprehensive treatise on the
principles, construction and operation of Dynamos, Mo-
torn, Lfimps. Indicator and Measuring Instruments; also a
full explanation of the electrical terms used in the work.
Part II. Alternate Current Apparatus. Oontaiaiog an
explanation of the principles governing the generation of.

and a description of the instruments and machinery used
in connection with Alternate iilectrlo Currents. Illus-

trated. Revised edition $2.50

Dyer, A.—Induction Coils, How Made and How Used. Third
edition. Boards $0.60

Fleming, J. A.—Short Lectures to Elpctrical Artisans. A
course of Experimental Lectures delivered to a Practical
Audience. Fourth edition. 74 illustrations $1.50

Fleming, J. A.—The Alternate Current Transformer in
Theury and Practice. Vol. I. The Induction of Electric
Currents, 500 pages, fully illustrated and with copious
index. Second edition $3.00
Synopsis of contents; Chapter 1. Introductory. 2. Elec-

tro-Magnetic Induction . 3. The Theory of Simple Periodic
Currents, i. Mutual and Self Induction. 6. Dynamical
Theory of Current induction.
Vol. II. The Utilization of Induced Currents, 8vo. cloth,

London, 1892 $5.00

Gore, G.—The Art of Electro-MetalluTCT', including all Known
Processes of Electro Deposition. Fourth edition $2.00

Gordon.—School Electricity. Sources, Currents, Measure-
naenc, Telegraphv, Telephony, Lightning, Electrolysis.
Induction, etc. 262 pages, with 140 illustrations $2.00

Grler, Thos. O.—Wiring for Motor Circuits. A handy little

pamphlet containing tables for wiring: and for motor serv-
ice, arranged in convenient form for ready reference. $1,00

Haskins, C. H.—The Galvanometer and its Uses. AMannalfor
Electricians and Students. Fourth edition, revised . .$1.50

Haskins.— Transformer?. Their Theory, Oonstmction and
Application Simplified. 38 illustrations

, $1.25

Hawkins, C. C. and F. Waflis.—The Dynamo, its Theory,
Design and Manufacture. I'JO illustrations $3.U0

Hering.—Practical Directions for Winding Magnets and
Dynamos. 12mo. cloth, reprint without additions $1.25

Hopkins, Geo. M. — Experimental Science. Elementary,
Practical and Experimental Physics, 650 Illustrations $4.00

Hopklnson.—Original Papers on Dynamo Machinery and
Allied Subjects. Illustrated $1.00

Hopkinson, Dr. John.—Dynamic Electricity; Its Modern Use
and Measurement, chiefly in its Application to Electric
Lighting and Telegraphy .'. $0.50

Hospltalier, E.—Domestic Electricity for Amateurs^, Trans-
lated from the French. With additions by C. J. Wharton.
With illustrations $2 50

Houston, Prof. E. J.—A Dictionary of Electrical Worrls,
Terms and Phrases. Third edition," re-written and greatly
enlarged. Large 8vo. 662 pages, and 570 illustrations

$6.00

Kapp, Gisbert.—Electric Transmission of Energy and Its

Transformation, Subdivison and Distribution. A practi-
cal handbook. Third edition $3.00

Kapp, Gisbert.—Alternate Current Machinery Illastrated.$0.50
[Vol. 96 Van Nostrand's Science Serlea.J

Kapp, Gisbert.— Alternating Curre'ts of Electricity. Their
Generation, Measurement, Distribution and Application.
Authoilzed American ed. With an introduction by William
Stanley, Jr. Illustrated $1.00

Kapp, Gisbert.—Dynamos, Alternators and Transformers.
138 illustrations $4.00

Kempe, H. R.—A Handbook of Electrical Testing. Fifth edi-
tion. 200 illustrations, 8vo. cloth. Loudon, 1892 $7-25
In this edition there Is a considerable amount of new

matter; the old matter has been thoroughly revised.

Kempe, H. R.—The Electrical Engineer's Pocket Boob.
Modern Rules, Formulce, Tables and Data. 32mo, leather

$L75
Lockwood,.T. D.—Electricity, Magnetism and Electric Teleg-

raphy. A Practical Guide and Handbook of General
Information for Electrical Students, Operators and In-
spectors. 376 pages, 152 Illustrations $2.50

Lockwood, T. D.—Electrical Measurement and the Galvanom-
eter; its Construction and Use. Second edition .. . $1.50

Lockwood, T. D.—Practical Information for Telephonists.
12mo, cloth. N. T $100

Meadowcroft, W. H.—The A. B. 0. of Electricity. 36
Illustrations $0.60

Martin, T. C—Inventions. Researches and Writings of Nikola
Tesla. With special reference to his work in polyphase
currents and high potential lighting. 500 pp. 300 Illustra-

tions, second edition $4.00

Martin. T. C. andWetzIer, J—The Electric Motor and its
ApplisatlonB. Third edition. With an Appendix on the
Development of the Electric Motor since 1888. By Dr- L.
Bell. 300 Illafctrations $3.00

riaver, and Davis, M.M.—The Quadruples. With Chapters
on the Dynumo-Electrio Machine in Relation to the Quad-
ruplex. The Practical Working of the Duplex Telegrnph
Repeaters and the Wheatstone Automatic Telegraph. 63
illustrations $1.5C

McClure, J. B.—Edison and his Inventions, with Full Ex-
planations oE the Telephone, Phonograph. Tapemeter.
Electric Light and all his Principal Discoveries, etc. .$1.00

Niaudet. Alfred.—Elementary Treatise on Electric Batteries.
Translated from the French by L. M. Fishbacb. IHus-
trated $2.5q

Noll, Augrustus.-How to Wire Buildings. A manual of the
art of interior wiring. Illustrated $1.50

Pope, Franklin Leonard.—Modern Practice of the Electric
Telegraph. A technical Hand-boob for Electricians,
Managers and Operators. 185 illnstrationa. 14th edition,
rewritten and enlarged $1.50

Prindle, H. B.—A Popular Treatise on the Electric Bailway
of to-day. Fully illustrated $0.25

Russell, Stuart A.—Electric Light Cables and Distribution
of Electricity. 107 illustrations $2.25

Salomons, Sir David.—Electric Light Installations. Vol. 1.

The Management of Accumulators. A Practical Hand-
boob. 7th edition, revised and enlarged. With illus-

trations. 12 mo, cl. London, 1893 $1.50

Sloane, T. O*Conner.—Electricity Simplified. The Practice
and Theory of Electricity, including a Popular h eview of

- the Theory of Electricity, with Analogies and Examples
of its Practical Application in every-day life. Illus-
trated $1.00

Sloane, T. O'Connor.—The Standard Electrical Dictionary.
A Popular Dictionary of Words and Terms used in the
practice of Electrical Engineering, 350 lllnsCrations. $3.00

Sloane, T. O'Connor.—Electrio Toy Making for Amateurs,
including Batteries, Magnets, Motors, Miscellaneous Toys

$1.00

Sloane, T. O'Connor.-The Arithmetic of Electricity. A
Manual of Electrical CalculatioDS by Arithmetical Methods,
including numerous rules, examples and tables in the field

of practical electrical engineering and experimenting.
Third edition, revised $1.00

Tesla, Nikola.—Experiments with Alternate Currents of High
Potential and High Frequency. A lecture delivered before
tbe Institution of Electrical Engineers, London. With a
portrait and biographical sketch of the Author DluB-
trated $1 00

Tesla, Nikola.—Lectures on the Electro-Magnet. Illustrated,
$1.00

Thurston, Prof. R. H.—Stationary Steam Engines, especially
adapted to Electric Lightins; Purposes. Treating of the
development of Steam Engines, the Principles of Con-
struction and Economy, with description of Moderate and
High Speed Engines. With many foldiqg plates $1.50

Thomson, Prof. Eliliu.—What is Electricity? DluBtrated.$0.25
Thompson, Sylvanus P.—Dynamo-Electric Machinery. A

Series of Lectures, with an introduction by Franklin L.
Pope. 16mo. Numerous illustrations, fancy boards (Van
Nostrand's Science Series, No. 66) $0.50

Thompson, Sylvanus P.—Polyphase Electric Currents and
Alternate-Current Motors. Mailed to any address in the
world on receipt of

, $3.50

Thompson', Sylvanus P.—Recent Progress in Dynamo-Elec-
tric Machines, being a Supplement to Dynamo-Electrlo
Machinery. 16mo. (Van Nostrand's Science Series,
No. 75) $0.50

Thompson, Sylvanus P.—Dynamo - Electrio Machinery.
Fourth edition, revised and rewritten. Numerous illus-

trations and 29 plates. 1,000 pages $600
Trevert.—How to Make Electric Batteries at Home. Ulna

trated $0.25

Urquhart.—Electro-Plating. A Practical Hand-book on the
Deposition of Oopper, Silver, Nickel, Gold, Aluminum,
Brass, Platinum, etc. Second edition; care:6:illy revised,
with additions $2.00

Walker, F.—Practical Dynamo Btiilding, for Amateurs. How
to wind for any output. With numerous illuBtratlone.

16mo, boards. (Van Nostrand's Science Series, No. 98).$0.50

Webb, H. L.—A practical Guide to the Testing of Insulated
Wires and Cables. Illustrated $1.00

Webb, Herbert Laws.—Telephone Hand-book, Illustrated.
12mo. cloth. Chicago, 1895 $1.00
The only complete work on the Telephone. All possible

information for any one Interested in Telephones and how
to make and operate them.

ELECTRIQAN PUBLISHING CO.,
i Suite 510 Marquette Buildings Chicago...

\
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^CUt SHOMIN6 ^,

PLATESr

ME.

WILLARD

5TORA0E

BATTERY
JOINTS
SOLDER
PASTE
PELLETS

""•- BATTERY CO-
CLEVELAND OHIO

I ROLL-DROP 1

C07wt7y^\JTMTOR BMRS.
FOREST CITY ELECTRIC WORKS, = = = CLEVELAND, OHIO.

Western Office: (439 Monadnock BIk., CHICAGO.

GENUINE RAWHIDE

'SI LEATHER.

;SaULTZS PATENT

pulley cover,

dressing

1S(^^^!Mlt cement.

Dynamo
(^ELTINGn, St. liouls. Mo., U. 8. A.

BBASOHES: 164 Summer St., Bootoni 113 Liberty St., Kew Torkj 129Korth3d St., PhUadelphle,

SendJoi:(Trcijlar.5

VULCANIZED FIBRE GO.

ESTj^^BLISIIED 1873..
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
FACTORY:

WILMINGTON, DEL.

In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices,

The Standard Electrical Insulating Miiterial of tlie World. OFFICE:
14 DEY ST.. NEW YOR*fc

REWIRED WITH RAVEN WHITE CORE WIRE

OFFICE
The F'erris W^heel ^o.

1 131 The Rookery.

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gentlemen;—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
xise your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test
will no doubt be a most severe one.

Yours very truly
THE FERRIS WHEEL CO.

By L. V.Rice. Mer.

GRIMSHAW WHITE CORE

RAVEN WHITE CORE.

COMPETITION LINE WIRE,

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

Used exclusively for all Incandescent Light-
ing at World's Columbian Exposition.

Used in some of the largest buildings in the United
States.

Used by some of the largest Central Stations
and Fire and Police Departments in the U.S.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortland t St., New Tork.
H-RA^TTTpq-J CHICAGO: BOSTON;BitAiNClliis.

I
3,„ Dearborn St. 134 Congress St.

,SAN FKANCISCO.
102 Sacramento St

Black Diamond File Works.
Est. 1 863. Inc. 1 895.

t

Twelve

Medals

Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Onr goods are on sale in every leading Hardware Store

in the United States and Canada.

G. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

WIRE
LINKS

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Eailway Dust Guards, Washers
and Packings. Patent Insulating Cleats.

MANUE'ACTUREin EY

THE KARTAVERT MANUFACTURING CO., Wilmington, Del.

WIRE
LINKS.FUSE

SHAWMUT
FUSE WIRE COMPANY,

93 Federal St.,
BOSTON, MASS.

Morris Metcalf, Representative,
lOO Washington St., CHICAGO, ILL.

Electric Ltglitint; and
Power Apparatus.

THE
UnstfiM. Mass., No. IHO Huiiiinor St.
Nhvv ^ork, N. Y., No. J.1 liiiiad St.
I'lilladolpMla, I'a., No. .'',nii Anili St.
Atllintll. (::i.. Ki|llll:ill>li'l',l<lK.

C:|lj«iu„. 111., MoimdlKirk lildK.
St. I.Dllls, Mn., WlilmvrlKliI 111,1k.
S.'Ui I''ruiK-I-s(!o, C;il., No. Ki I-'Icst SI.
I'lttsllulK, ru.,.lolm K. lliihill.Ciirni.clD lUilg.
Denver, Colo., Kiissoll & Co.

10 ArclJjuapiu lUU IlKllta Z.Ol'O citudlo puwor.

BRUSH
ELECTRIC CO.,

Omce and Workn. «'or. Ui>i<lvii anil Munou »ta., CLETRLAXU, OBI«>.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

*'*H.''RfHixsoN?'' Simplex aiectrical Company,
mi Monadnock Block. CHICAGO. . 75-B1 Cornhill, BOSTON, MASS.

LD F". IVI
MANUrACTURER OF

INSULATED ELECTRIC WIRE,
SOO AKD aOit KOBTH THIRU STREET. PHIJLADEI,PRIA, PA.

INSULATED WIRES and CABLES
Aerial,

Underground and

Submarine,
For

VEIiKPHONE,
TKIiEeBAPH,
liieHT and PO'WEB.
Lead encasing in all its

Branches.

KBBITB TAJPEB.

W. R. BRIXEY, Mfr.,
J.E.HAM, Cen'l Agt.
203 Broadway, New York
S. F. B. Morse,

Chicago, 111.

CALIFORNIA
ELECTRICALWORKS,

San Francisco, Cal.
NEW ORLEANS
ELECTRIC CO.,

New Orleans, La.
KENNEDY &
DUPEROW,

Washington, D. C.

WtLLAKD L. CA>rDEE,
1. Business Mana^nrs GEO. T. MANSON, W, H. HODGINS,

H. DUEANT CHEEVER, f
"'J^lness Managers,

O^^,, g„pj_ Secretary.

THE OKONITE COMPANY, LIMITED,

253 Broadway, NewlYork.
INSULATED

WIRESand CABLES,
For Aerial, Submarine and Underground Use.

, Candee Aerial Wires.

Manson Protecting Tape.

TRACE MARK. Okonite Waterproof Tape.

BRANCHES: ChicHgo, Boston, Philadelphia, Pittsburgh, Minneapolis, Cincinnati, Kansas City,

Omaha, Louisville, St. Louis, San Francisco, London and So. America.

^ON'/;

OFFICE AND FACTORY, SANDUSKY 0.

( AGENTS: )

O. J. Mayer, Betz Bldg., Philadelphia, Pa-
Smith & Wallace, Hamilton St., Boston, Masi.
Ed. P. Sharp, 44 Niagara St., Buffalo, N.Y.
Arthur S. Partridge, Bank of Oommerce Bldg.*

St. Louie, Mo.
J. M. Atkinson & Co., 14ii9 Monadnock Bldg.,

Chicago, 111.

B()ger & Atwater, 214 Pine St, , San FranolflOO,
California.

Central Eteotrlo Co., 173 Adams St., Chicago.
Harry M. Shaw, 126 Uberty St., New Tork.

to '
SOLE

MAKERS IN THE
U. S. A.

Fuel Economizer Co.,

MAIN OFFICE AND WORKS: MATTEAWAN, N. Y.

WESTUN Electeal IngtomenJ Co.,
'-^ ^.M^^^w .... TirMt;..— C Mt7VKrADV 1^ f TT C AH4-120 William St., NEWARK, N. J., U. S. A,

lUttiDmiedM

These InHtmmenta are
based upon the same gen-

I
eral principle and are jost

[ «a accurate as our regular
1, Standard Portable Wreot
,; Current Voltmetera and
[ Ammeters, hut are much

larger, and the working
parts are Inclosed in a

oeatly desigued, dust-proof
cast-iron case which effect-

ively shields the Inetm-
mente from disturbing la-

floences of external mag-
oetlo fields.

Weston Standard

Portable Direct Eeading
Voltmetera and Milllvolfc-

metera. Ammeters and MiU
ammeters. Wattmeters
and Voltmeters, for Alter-
nating and Direct Carrent
Circuits.

Our portable instruments
are recognized as standards
throughout the civilized
world.

Our Semi-Portable La-
boratory Standard Volt-
meters and Ammeters are
6H11 batter.

They are the most relia-

ble, absolute standards for
Laboratory use.

The NORTHERN ELECTRICAL MFG. CO.,
Vladison, \A^I^.,

Manufacturers Of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILING OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space in the ordinary manner. All bearings

self-oiling. See our new patented device for CONNECTING nOTORS DIRECT TO LINE SHAFT
SAVING BELTS, PULLEYS AND FLOOR SPACE

STANDARD UNDERGROUND CABLE CO.,
THE KOOKERY,
CHICAGO.

WESTINttHOnSE BUILDING,
PITTSBURG.

TIMES BUILDING,
NEW YORK.

ELECTRIC CABLES, CONDUITS, WIRES AND ACCESSORIES.
Iso l-iish-si-ade rubber- oo-v^r-eci XAAIr-es &. tables.

JAS. G. BIDDLE
910 Drexel BuMding, Phifadelphia.
STANDARD ELECTRICAL TEST INSTRUMENTS.

UfCCTnN Instruments a Specialty. Will-
IILOlun young Induction Coils with and
without Variable Condensers.

. New Telephone No. 644.

"CAHALL"
VERTICAL WATER TUBE BOILER.

BEST IN THE WORLD.
Manufactured by

The Aultmaa & Taylor Macbiaery Co.

SEND FOK CATALOGUE.
Cahalt Sales Department,
Sole Agents for the U. S.

Bank of Comaierce Bld^-. PiltsbufK.

Ttie Rookery, Chicago.

542 Drexel BldE., Pbiladelpbla.

lOISTreniODt Bide., Boston.

Grimshaw Wires and CableSf

Incandescent Lamps,
Sockets, Switches, Etc.

J. W. MASON,
DEALER IN

General Electrical Supplies,

KANSAS CITY, MO.

WASHINGTON PATENT AGENCY,
908-914 G St.. N. W.. Washioglon, D. C.

Largest in the world. Advice free. Electrical
Experts.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

IMPORTED

CARBONS
FOR ARC LIGHTS.

Soft Cored and
Solid.

"Weite for Prices.

55 S. Canal St.,

ED. WERTHEIM, ..Chicago.

ALUMINUM
LINED,

PATENT APPLIED FOR POLISHED.
24 Inch Reflector with 20 Inch polished brass stem, canopy and

box cluster, wired for four lights. Price $6.75.

Sample 10 Inch Deep Cone Reflector sent prepaid on receipt of 75 cents.

Made in all deep and flat cone styles, lo to 35 inches in diameter.

SEND FOR CATALOGUE AND PRICES.

CILLETT MFG. CO., - Detroit, Mich.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
JDLIAN SCHOLL & CO., - 126 Liberty St., N. Y. City.
THE KEYNOLDS-LABOB & CO., « No. 7ta St., Phlla.
SCBANTON SUPPLY SMACH'Y CO., - Sor.nton, Pa.
THOS.K CAREY&BKOS.CO.,26IJghtSt.,BBltimore.lId.
MITCHELL, LEWIS & STAYER CO., Seattis Wash.

RauManufacturingGo.,
Russell Bldg., Randolph and Canal Sts., Chicago, III.,

MANUFACTURERS OF

Clusters, Flanges,

gnnmal PTflottiin"^ HnnAn
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WHEELER REFLECTOfi CO.,

23 Washington Street, BOSTON, MASS.

THE LARGEST REFLECTOR MANUFACTURERS
IN THE WORLD.

Hundreds of styles for every conceivable use.

Electric, Qas or Oil Reflectors, Tin Shades,

Cluster Lights, Reflector Chandeliers, Street

Lighting Fixtures, Street Railway Headlights,

Etc., Etc

Manufacturers' Prices. Prompt Sliipments.

A GOOD THING-AN ELECTRIC STOVE FOR $4.

No. 1701—Portable Stove—4>^ inches diameter, mounted
on enamelled slate base—"hot" in two minutes. Just the thing

to boil an egg, warm the

baby's milk, make a toddy
or any hot drink, suitable

for a physician's office,

sick room, apartment
houses. Requires two
amperes on no volt cir-

cuits. Packed one in a

box complete with cord

and plug ready for use.

State whether for Edison, Westinghouse or T.-H. sockets. Send
for one and try it. We make the best CAR HEATERS.

AMERICAN ELECTRIC HEATING CORPORATION.
OENERAL OFFICES:

Sears Bld^.. Boston.

BRANCH OFFICES:
Havemeyer Bldg., New York, nonadnock BIdg., Chicago.

N. B. BUBB, Manager. J. M. CHESNUT, Supt.

WILLIAMSPORT WOODEN PIPE CO.,
MANUFACTURERS OF

WOODEN CONDUIT
UNDER CHESNUT PATENT.

Write for Information and Save Money.

WILLIAMSPORT, PA.

AN EXTENSIVE AND IMPROVED CREOSOTING WORKS AHACHED TO THE PLANT.

For underground electrical purposes the conduit produced under

this process is the most practical, the most durable and the most

economical of any conduit on the market.

This conduit is now being used in the leading cities, and the best

of references furnished on application.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last'Win-

ter's Snowstorms.

CONDUIT SYSTEM
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ. ALLEN & KELLY, ^'^'SSS^-
J

OHIO.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 510 Marquette Building,

CHICAGO. ILL.

ONE
DOLLAR
EACH.

THE CARD ELECTRIC COMPANY,
IVIansfi^ld, OHio.

Generators for Power
Transmission and iso-

lated Lighting.

Generators are all Mul-

tipolar and Slow Speed.

AgentH Wanted In Unoccupied Territory.

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates.
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The Fire

Insurance

Underwriters
Have indorsed the

"Pioneer" enclosed arc lamp because it is a

" Perfect Spark Arrester." Besides, by burn-

ing 100 to 150 liours without change of carbons,

each "Pioneer" lamp saves $is to $20 per

annum, it is shadowless, steady, noiseless, sim-

ple and safe.

Up-to-date merchants are discarding the

old short hour open arc lamps and substituting

our " Pioneer."

THE ELECTRIC ARC LIGHT CO.

LOUIS B. MARKS, M. M. E.,

Chief Electrician.

687 & 68q BROADWAY,

...New York...

Jewell Belting Go.

TAKNERS OF

OAK BELTING LEATHER,
iflanufacturers of ... .

High Grade Oak Belting,

HARTFORD, CONN.

STW ENGINEERING
(Stationnrj, Locomiilivt or lliirliu-); 3lprhan-
'-^; 3Iechuii>r.-kl Urnirin^; EK'Clrlritj- ; Arrhl-
'rture; .trrliit«rliiml Urftiviiig nnd Ui.'Ai^n-

Un;^; Clvtl, lUiIlrunil, llriilgc, aiiinlrlpiil nnd
J lljdraiillc Enetnccring; I'lumbin;;; Jllnlng;

ProNpectIng; EnjjlUli Krnnclic?*.

The St«ain Engineering course ig

intended to qualify engineers to se-

\ cure Licea^ea.
Send for Free circular and Book of

Tfistimonials, stating the subject yoa
isli to study, to

The Intcrnnltonnl 1 S. 1002.
i €orri^ponileat-e Scliools, j ScronUtn^Pa* \

m
BY

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Abendroth & Root Mf. Co. xvii

Adams-Bagnall El. Co x

Akron Elec. Mfg. Co xi

American Battery Co
American Boiler Co xvII

American Carbon Co vi

American Elee. Heat. Corp. ii
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American Engine Co xvi

Armorite Interior Con, Co. xx
Arnold. E. J xv
Arnold. Schwinu A Co. .. xv

Baln,Foree xv
Baker* Co xii

BallEngineCo
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Bowers Bros
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Metropolitan Elec. Co xviii
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Rau Mfg. Co i
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Richards A Meacham xlv
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Shawmut Fuse Wire Co. . . xx
Shultz Belting Co xx
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Sioux City Brass Works...

Smith, S. Morgan xvi

Standard Inc. Lamp Co. xvlii
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Standard Tel. A Elec. Co.. xiv

Standard Underg.Cable Co. i

Stanley Electric Mfg. Co.. vll
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x
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United El. Imp. Co xii
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Washington Pat. Agency .
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HARDTMUTH GORED CARBONS for Oirect and Alternating Current

ARO L-AIVI r
L

MABIRSHAW AND O. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated

r
GENERIL WESTERN AGENTS

HABIRSHAW AND Q. E. CO.'S

WIRES AND CABLES

CARBONS FOR SERIES ARC LIGHTING.
OKiioago Edison

DEALERS IN ELECTRIC LIGHTING SUPPLIES,
_i39 Adams Street, CHICAGO.

We mannfac-
ture a high
tirade Kalfe
Switch for
switchbo ard
work. We call

it the E Switch.

A quick break switch, made in sizes from 50
amperes capacity to 800 amperes. They
will be listed iu oar new catalog.
We manufacture arc and incandescent dy-
Damos and direct current motors. Also arc
larups.

We have in stock in our Chicago Store

WAITING FOR
YOUR ORDERS

<^««$><SxS>.ShSkShS><5><S^S^<ShShS,(S><S^SxS><S^hS«SkSkS«ShS>«>

I Sockets, Switches, Cut=Outs, I

I
Tubes and Insulators, |

I
Shawmut Fuse Wire and |

i Knife Switches, I

I Bells, Annunciators, t

I Batteries, Push Buttons, t

I Fan Motors, Electric Supplies |
I of all Kinds.

|

Western Electric Company.
Chicago. New York.

"Eyanson'^ Quick Break Switch.

EYANSON 6l ARMPRIESTER,
Formerly J. Crant High & Co.,

123 N. ard STREET,

PHILADELPHIA, - PA.

PATENTED
JULY 16. '95.

Write for oar neiv ^

catalogrne "D." i

Switches

and

Switch-

boards

of all

Descrip-

tions.

BRANCH OFFICES:
DIHI^^VC^^: Metropolitan Electric Co., ISGGtb ATenue.

NEW Yf>EK: 136 Liberty St.. Cliapln & Douglas.
LOUISVILLE. KY.: 313 W. Main St.. James Clark, Jr. & Co.
NKW ORLEANS. LA. i COS Custom House Street, Wldmer & Spranley.

ELECTRIC
LAMP
SIGNS

NEW ERA IN ELECTRIC ADVERTISING.
Each la,mp is a single letter, wiiicli greatly simplifies the construction

of a sign, and permits an unlimited advertising display. This sign

is low-priced, economical of operation, easily read, very conspicuous,
and may be changed in a moment from one form of words to another.

We manufacture High Grade Incandescent Lamps. Lamps of any
voltage furnished.

^Xsl^ y^ui- IM I IHOVJSE: fot

OICKINSON ELECTRIC SUPPLY CO.,
High Grade Incandescent Lamps,

American Trad Society Building, NO. 150 NASSAU STREET, NEW YORK;

"H.f.J."EltclricCarH(fc
(PATENTED.)

Simplicity—Effectiveness— Durability—Economy.
]%'o coils to short-oireiiit or break, no oxidation, perfect air
circulation, easily controlled and regrulatert by patented knife
switch. Adjustable to three different degrees of heat. Prices.
etc.. on application. ....»•

H. W. JOHNS MANUFACTURING CO.,^""^? "'^""."^"Hic'i'io, n-i-

Xew Vork. Philadelphia.

WESTERN ELECTRICIAN
Although lar

FOUND

Contains more news for the busy

reader than can be found in any

other journal devoted to electricity- Although large claims of superiority have been made

by our contemporaries, it has been rfll||^|ll that the Westem Electrician is far

above the other papers in the matter P |f || |^ II °^ news, as is evidenced by the follow-

ing testimonial: "Although I have taken every electrical journal, there is none I like so well as

the Westem Electrician.^* This is the reason the Western Elec-

trician has so large a circulation, even if it was not found at the NORTH POLE.
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We baUd all necessary apparatus for the transmission of Electrical
Power tliron;^h factory or other buildings.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YOEK, H. B. Coho & Co., Mail and Express Building.
PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angler & Co., 64 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bids., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

Westinghouse Electric and Manufacturing Company,

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution In Cities, Factories, Mills and Mines.

Tbe Tesia Polyphase Alternating System of Electrical Transmission by which
Poifer, Incandescent and Arc ^Lighting may be operated from the same circuits.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

NEW YORK, ijo Broadway. PlTTSBURa, Westinehouse Building. CHARLOTTE. N.C., 36-38 College St. BOSTON. Exchange Building.
CHICAGO, New York Life Building. TACOMA. WASH., 102 Soutli 10th St. BUFFALO, Erie County Bank Building. PHILADELPHIA, Oirard Building.

ST. LOUIS, American Central Bidg. SYRACUSE, N. V., Bastable Building. SAN FRANCISCO, nilii Building. WASHINQTON. D. C, 1333 P St. N. W.
For Canada address Abeam & Soper, Ottatra. Can.

TRADE MARK

:

' atiflovitit accumulator"
REGISTERED SEPTEMBER 11, 1B94.

OVER 31,000 HORSE POWER

HOURS ARE STORED DAILY IN

CHLORIDE ACCUMULATORS.

THE ELECTRIC STORAGE BATTERY CO.,

DREXEL BUILDING,

PHILADELPHIA, PA.
storage Batteries for Trolley Kegulation,

Isolatetl Lighting and Power Plants, etc. etc.

66 Broadway, New York; 1543 Marquette Building, Chicago, III.; 215 North Calvert Street,

Baltimore, Md.; 222 narket Street, San Francisco, Cal.; 92 State Street, Boston, Mass.
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We are making the very best Carbons now on the market, and

selling them at prices that you cannot afford to remain unaware

ot Operating as we do the largest factory outside of the

''Trust/' with a daily capacity of 150,000 carbons, the prompt

execution of large orders is assured*

tme: aivierican oarboim oo
IMoblesville, Ind., WJ. S.

[Me^cUles BAtTerie*
1^ Clede bAtTeriesJ

POUCEIAIN ISSU|ATION 0( all Kinds* .fi

We Solicit Ihe maKIn; of

Specal Designs of^ Porcelain.

rOU can only meet COHPETITION by getting your ELECTRICAL
SUPPLIES from

OI.YIVIER & Ml
Mannfactnring Electricians,

: 1 1. IN/IAN,
READING, PENN.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accumulators.
American Battery Co.
Electric Storage Battery Co.
Willard Elec. & Battery Co.

Aunnnciators.
Chicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Mason. J. W.
Menominee El. &. Mech. Co.

Arc liamps.
Adams-Bagnall Elec. Co-
Chicago Gen'l Fixture Co.
Electric Arc Light Co,
Fleming-Spence Elec. Co.
Ft. Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.
Perkins Eleo. Switch Mfg. Co.

Van Nuts. C S.

Westlnghouse El. & Mfg. Co.

Arc liiglit Cord.
Samson Cordage Wka.

Assayers.
Nat'l- Ore <t Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.

Electric Storage Battery Co.
Gordon-Burnham Bat. Co.
Leclanche Battery Co., The.
Mason. J. W-
Menominee El. & Mech. Co.
Northwest Engineering Co.

Pearson. F. J. Mfg. Co.
Western Electric Co.
WUlard Klec. & Battery Co.

Bells.
Electric Appliance Co.
Huebel &. Manger.
Menominee El. & Mech. Co.
Western Electric Co.

Beltinff.
Channon Co.. H.
Chicago Belting Co.
Jewell Belting Co.
Shultz Belting Co.

Bicycles.
Arnold. Schwinn & Co.

Boilers.
Abendroth & Root Mfg. Co.
American Boiler Co.
CloDbrock Steam Boiler Co.
Collins & Co., H. E.
Racine Hardware Co.
Weston Engine Co.

Books, Klectrical.
Electrician Publishing Co.

Bronze.
Besly &Co.,Cha8. H.
Phosphor BronzeSm.Co-.Ltd.

BruHhes.
Holmes Fibre-Graphite Co.
Mason. J. W.
Partridtit Carbon Co,

Burfflar Alarms.
Electric Appliance Co.
Huebel & Manger.
Menonilnoe El. & Mech. Co.
Western Electric Co.

Cables (Heo Insulated WlroH.)
<;ableH, Klectrlc fSoe Insu-

lated Wires). <:opp e r,

Hheet and Bar.
American Elec. Works.
Brlxey, W. R.
Kastern Electric Cable Co.
Moore. Alfred F.
New "Vork Inw. Wire Co.
Slmplei Electrical Co.
Standard UnderKround C Co.
Weatern Electric Co.

CarlionM.FolntsA Plates.
American Carbon Co.
Chicago Edlaon Co.
Chicago Oonoral Fixture Co.
Electric Appliance Co.
General KlectrlcCo.
MaHon. J. W.
Partridge Carbon Co.
Relalnger. Hugo.
Standard Paint Co.
Werlboim, Ed.
WoHtorn Electric Co.

Compound.
Electric Appliance Co.
Johns Mfg. Co., H. W.
Okonite Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond. Co.
Electric Appliance Co.
Willtamsp't Wood'n Pipe Co

Construction & Repairs.
Ft. Wayne Elec. Corporation.
Hobart Electric Mfg. Co.
Piqua Iron Works.
Richards & Meacham.

Contractors and!Electric
I^iglit Plants.
Akron Elec. Mfg. Co.
Arnold. B. J.
Bain, Poree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Clymer & Heilman.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
United Elec ImprovementCo.
Westlnghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly & Co., ChasH.
Bowers Bros.

Copper W^ires.
American Electrical Works.
Besly & Co.. ChasH.
Brlxey, W. R.
Chicago Edison Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
FiberiteCo.,The.
General Electric Co.
Independent Electric Co.
Mason, J. W.
Menominee El. & Mech. Co.
National India Rubber Co.
Okonite Co.. The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordage.
Samson Cordage Wks.

Crookes* Tnbes.
Edison Dec. & M. L. Dept.
LeRoy, J. A.
Perkins Elec. Switch Mfg.Co.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Commercial Elec. Sup. Co,
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
Flberlte Co., The.
Mason, J. W.

Cut-Outs and Switches.
("Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer A, Heilman.
Commercial Elec. Sup. Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
EyansoD & Armprlester.
Farr Tel. & Const. Supply Co.
Flberlte Co.. The.
Forest City Elec. Wks.
Ft- Wayne Elec. Corporation.
General Elec. Co.
Hart & Hogoman Mfg. Co,
Imperial Porcelain Works,
Mason, J. W.
Menominee El. 8t Mech. Co.
Morrison Soutborn Kl. Oo.
Perkins Eleo. Switch Mfg. Co.
Shttwmut Fuse Wire Co.
Westlnghouse El. & Mfg. Co.

nynamon.
Akron Elec. Mfg. Co.
American ICnglnu Co.
Brush Electric Co.
Card Electric Oo.
Clymer & Heilman.
Colburn El. Mfg. Co.

Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Mayo. V. J-

McEwen, J. H. Mfg. Co.
Northern Electl. Mfg. Co.
Pi'iua Iron Works.
Siemens & Halske Elec. Co.
Westlnghouse EI. & Mfg. Co.
Wbitcomb. Geo. D. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Johns, H. W-, Mfg. Co.

Electric Rail^rays.
Bruph Electric Co.
Card Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westlnghouse El. & Mfg. Co.

Electrical and Mechani-
cal EuKiueers.
Arnold. B. J.

Bain, Poree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae. A. L.

Electrical Instruments.
Biddle, James G.
Chicago Edison Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical l^pecialties.
Brockton Elec. Mfg. Co.
Central Electric Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
Gilletc Mfg. Co.
Imperial Porcelain Works.
Menominee El. & Mech. Co.
Pearson, F. J. Mfg. Co.
Ran Mfg. Co.
MhiteCo.,TheO. C.

Electro-Plating Mach^.
Besly & Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Engines, Sas.
Norman Co., J. J.
Otto Gas Engine Wks.

Engines, Steam.
American Engine Co.
Ball Engine Co.
McEwen, J. H. Mfg, Co.
Philadelphia Eng. Works.
Racine Hardware Co.
Weston Enu'ine Oo.

Fan OutfltH.
Dlohl Mfg. Co.
Metropolitan Electric Co.
Westlnghouse El. A Mfg. Co.

Food Water Heaters.
Qoubort Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Holmes Fibre-Graphite Co.
Kartavort Mfg. Go.
Vulcanized Fibre Co.

Flics.
Burnett Co., G. AH.

Fire Alarms.
Western Electric Co.

FIxtnrcH. El. A. Conib*n.
Chicago Cien'l Fixture Oo.
Wheeler Hollector Go.

Fuse Wire.
Brlxey, W. R
Electric Appliance Co.
Flberlte Co., The.
General Electric Oo.
Independent Electric Co.
Showmut Fuse Wire Oo.

<iiaskets.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Oears.
Besly A Co.. Chas. H.

<ireneral Elec. Supplies.
Besly A Co., Chas. U.
Chicago Edison Co.
Chicago Gen'l Fixture Oo.
Clymer & Heilman.
Commercial Elec. Sup. Oo.
Cutter El. &. Mtg. Co.
Dickinson Elec. Supply Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Huebel & Manger.
International Elec. Co.
Johns, H. W.,Mfg. Co.
Mason. J. W.
Menominee El. & Mech. Co.
Metropolitan Electric Co.
Morrison Southern El. Co.
Northwest Engineering Oo.
Pearson. P. J. Mfg. Co.
Peru Elec. Mfg. Co.
Shawmut Fuse Wire Co.
Sioux City Brass Works.
Standard Tel. A Elec. Co.
Westlnghouse El. A Mfg. Co.

6rlobes and Electrical
Olassivare.
Chicago Gen'l Fixture Co.
Phoenix Glass Co.
Wheeler Reflector Co.

CrOT^ors. ^Vater W^heel.
LombardWaterWheel Gv.Oo.

Crrapbite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber flnoods.
Butler Hard Rubber Co.
Flberlte Co., The.

HcadliglitM.
Wheeler Reflector Co.

Induction Coils.
International Elec. Co.
Queen & Co.

Insulators and Insulat-
ing materials.
Brlxey, W. R
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Empire China Works,
Eyanson A Armprlester.
Farr Tel. A Const. Supply Co.
Flberlte Co.. The.
Hart & Hegeman Mfg. Co.
Johns Mfg. Co.,H. W.
Kartavert Mfg. Co.
Mason, J. W.
Menominee El. A Mech. Oo.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co,
Standard Paint Oo.
Simplex Electrical Co.
Standard Underground C, Co.

Insulated Wires and
Cables—niagnot Wires.
American Electrical Works.
Brlxey. W. R.
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Eastern Electric Cable Oo.
Electric Appliance Oo.
Farr Tel. A Const. Supply Co.
General Electric Co,
Independent Electric Co.
Lasoll & Co.. Edward.
Mason, J. W.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Oo.
Okonite Co.. The.
PhllllpH Insulated Wire Co.
Simplex Electrical Co.
Standard Underground 0, Oo.

liampSf Incandescent.
Adams-Bagnall Elec. Co.
Buckeye Electric Co.
Chicago Edison Co.
Dickinson Elec. Supply Co.
Edison Dec. A M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co.,
Orient Electric Co.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Standard Incan. Lamp Co.
United Elec. Imp. Oo.
Westlnghouse El. A Mfg. Co,

Ijiglitning Arresters.
Electric Appliance Oo.
General Electric Co.
Van Nuis, C. S.

Westlnghouse El. A Mfg. Oo.

Magnet W^ire.
(See Insulated Wires.)

Mechanical Machinery,
Besly & Co., Chas. H.
Ferracute Machine Co.

Mica.
Bowers Bros.
Johns Mfg. Co., H. W,
Munsell A Co., Eugene.

Mining Apparatus, Elec.
General Electric Co.
Independent Electric Co.
Westlnghouse El. A Mfg. Co.

Motors.
Akron Elec. Mfg. Co.
American Engine Co.
Brush Electric Cc.
Card Electric Co.
Colburn El. Mfg. Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Mayo, V, J.

Menominee El. A Mech. Co.
Northern Elect!. Mfg. Co.
Piqua Iron Works
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Westlnghouse El. A Mfg. Co.
Wbitcomb. Geo. D. Co.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W.. Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
Johns, H. W., Mfg. Co.
Standard Paint Co.

Patent Agencies.
Washington Patent Agency.

I^hosphor Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWltt, Cedar Co.
Hart, C. S.
Valentine-Clark Co.

Porcelain.
Commercial Elec. Sup. Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Push Buttons.
Electric Appliance Co.
Northwest Engineering Co.

Reilectors.
GlIlettMfg. Co.
Phoenix Glass Co.
Wheeler Reflector Co.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard. Ward, Elec. Co.
Westlnghouse El. A Mfg. Co.

Sal Ammoniac.
Klipsteln A Co., A.

Speaking Tubes.
Electric Appliance Co.

Speed Indicators.
Besly A Co.. Chas. H.
Biddle. James G.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Steam Heating.
Webster A Co.. Warren.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
WUlard Elec. & Battery Co.

Street Cars.
Brill, J. G. Co.
Ladd, A. W.

Supporters, Inc. I^amp.
White Co.. The O. 0.

Tapes. Insulating.
American Electrical Works.
Brlxey, W. R.
Chicago Ins. Wire Co
Electric Appliance Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones and Tele-
phone Material.
Commercial Elec. Sup. Co.
Farr Tel. & Const. Supply Co.
International Elec. Co.
Mason. J. W.
Menominee El. & Mch. Co.
Missouri Tel. Mfg. Co.
Northwest Engineering Co.
Richards A Meacham.
Standard Tel. A Elec. Co.
Stromberg-Carlson Tel.M.Co.
Viaduct Mfg. Co.
Western Elec. Co.

Transformers.
Chicago Gen'l Fixture Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westlnghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks. Electric Car.
General Electric Co.
Westlnghouse EI. A Mfg. Co.

Turbine IVheels.
Dayton G lobe Iron Works Co.
Leffel & Co., Jas.
Smith, S. Morgan.
Stilwell-Bierce & Smith
Vaile Co

Universities.
Cor. School of Technology.
Int. Corr. Schools.

AVater IVheels.
Dayton Globe Iron Works Co,
Leffel A Co , Jas.
Smith. S. Morgan.

W^lre, Bare.
Besly & Co., Chas H.
Brlxey, W. R.
Electric Appliance Co.
Independent Electric Co.
National India Rubber Co.
Okonite Co,. The.
Phillips Insulated Wire Co.
Standard Underground C. Co.
X Ray Outfits.
Carbutt. John.
Edison Deo. A M. Lamp Dept,
LoRoy, J. A.
Queen & Co.

PTor A^I|3Hak>9-ti^al lncJ« ^"f iDkdv^r-tlsonrt^n-ts S< III.
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THE NEW DIEHL ELECTRIC FANS
c>-ffl^<» W r>~e^i%

HIGHLY FINISHED IN
|

INCREASED
Japan, - ^ | -c EFFICIENCY,

Nickel,
I IMPROVED

Polished Brass
I MECHANICAL

\,
"?

n . -i- CONSTRUCTION,
Venetian Designs.

cs^e^^ «^»-<*

F^r Ca-talos*-<GS and Price ^is-fcs iD^ddress

DIEHL MFG. COMPANY,
561-563 BROADWAY, SIEW YORK CITY. r^Lli^AxDli 1 jTlJrOJCvl . IN. I.

iaS-138 ESSEX STREET. BOSTON. ^~^ "^^ .t «—r * * .^^ J—
i

-m. ^ ^ ^ •.^ m. %. ^ ^ j. -w , j.

THE S. K. C. SYSTEM.
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station Distribution,

ill and Factory Equipment.
Generators will be wound and guaranteed for an E. M. F. as high as

10,000 VOLTS-
CORRESPONDENCE SOLICITED

STANLEY ELECTRIC MANUFACTURINC COMPANY.

THE ROYAL ELECTRIC CO., Montreal, Canada, are

sole licensees for the manufacture and sale of the S. K. C,

System in Canada. .....

F>i-t-ts-Fielci, IVIass., \J. S. A.
BRANCHES OFFICES:

^1
OhicEisOi 305 ^6arbor-rk S-t.

m l^ew "Vof-U, 3S ^ortland-t S-t.
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A new Catalogue and Data

Book of the I-T-E CIRCUIT
BREAKER will be ready

October ist.

THE CUTTER ELECTRICAL
& MFG. CO., 1 1 12 Sansom

Street, Philadelphia, Pa.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite B10 Marquette BIdg.. CHICAGO.

DON'T THINK
That you can keep posted as to

what is going on in the western

electrical field without reading the

Western Electrician. It is the
electrical newspaper, and if you
are not a subscriber you will find it

to your advantage to become one
at once.

$3.00 per year;

81.50 for six months.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette BIdg., CHICAGO.

LE Rors
IMPROVED

ALUMINUM X-RAY FLUOROSGOPE.

FOUR TIMES AS SENSITIVE AS ANY YET MADE.

Low Price, | Complete Portable X-Ray I
Goods Guaranteed.

High Quality.
I

Outfits for PhysiCJailS
I

Weight 6 ounces.

AND OTHERS DESIRING AN OUTFIT FOR EXPERIMENTAL USE.

J. A. I.E Roy, 143 E. 13-th S-t., IMevw' Vorlc.

X -RAYS
FOR EVERYBODY.

Id^A^ard Tr^'ver-t.

Just off the Press. 80 Pages. 39 Illustrations.

Fully describes in plain terms how to perform experiments with the X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorff Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit

very cheaply, including a Fluoroscope.
Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO.,
5IO Marquette BIdg.,

JUST PUBLISHED.

DYNAMOS,
A practical explanation of the DesigTiing-,

Construction, Operation, Main-
tenance and the

CARE AND MANAGEMENT
...OF...

DVNAiVIOS,
BY t=. S. HUNTING,

Chief Engineer Fort Wayne Electric Cor-
poration.

20 Pages, Size 7 by 10 inches, 26 Illustrations,
Pamphlet Form.

PRICE, 25 OENXS.
ELECTRICIAN PUBLISHING COMPANY,

Suite 310 IHarquette BIdg.. Chicago.

READ THE ELECTRICAL PAPER.

HART FLUSH SWITCHES.
iTeT?s7- ^SLCG na,te.

BETTER PROPORTIONS. BETTER FINISH. MORE OORABLE.

No. 1 Plate for S and 10 Amp.
Hart t^witches.

Better Design,

Better Material,

Made of solid plate brass ^-inch thick, with beveled edges.

Self-Adjusting Handle,

No Breaking,

No Binding on Face Plates,

No Loose Face Plates.

Handles, Switciies and Face Plates Interchangeable.

Single Plates for all sizes of Hart Switches.

Gang Plates for any number of Hart Switches.

SEKD FOR "CATALOGUE B."

THE HART & HEGEMAN MFB. CO., "9" Bai'k of No. 1 Plate.
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THE ELECTRA
9?

•TRADE MARK- TRADE MARK*High Grade Nuernberg Carbons

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS.
P-OF3 l_>XTES-r FSRIC^E l-IS-r T^-

HUGO REISIIMGER, HO. 38 BEtVER STREET. NEW rOBK. ™SS SS™»V'"ci?.^A.

IVIEIDBERY SNA/I-TCMES =?gl tlTrs^Vo^N^EY.
Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension. Handsomely Finished.

Absolutely Reliable. Complete Stocic Carried in Chicago.

MASON ELECTRIC EQUIPMENT CO., Selling Agents, Telephone Harrison 714, I 202 Fisher Bldg^-f CHICAGO.
Manufactured by THE FIBERITE CO., Mechanlcville, N. Y. Hoefgen, Mosham & Co., 80 William St, N. Y. Joshua Hendy Machine WorkB, San Francisco, Gal.

.Is always the cheapest.

OUR MOTTO IS :

"HOW GOOD—NOT HOW CHEAP."

New Orient Lamps
ARE SUPERIOR IN QUALITY.

WE make them—Y01J need them.
YOU have the money—WE need it.

LET'S TRADE.

THE ORIENT ELECTRIC CO.. Youngstown, Ohio.

Chicago Office: 1 628 Monadnock. Thad. S. Lane. Mgr.

SLOW AND MODERATE SPEED

IM
]

Slow Speed Generator. (4 pole, 50 kw., 575 Rev.)

3-4 kw. to 75 kw.

Cast Steel Fields.

Ventilated Armatures with Machine
Made Coils.

Carbon Brushes.
Perfect Alignment.
Low Belt Speed.
Low Temperature Rise.

All Parts Made to Gauge.
Moderate Speed Generator. (4 pole, 9 kw-, i,400 Kev.)

:S ^^VRRIED If* ST^^IC.

-8I,OW SPEED.- -nODERATE SFEEO.-
2 pole, 8.5 kw., l,10O ReTOlntlons.
4 " 6.5 •• 850
4 " 13.5 " 750
4 " 1» •• 70© "
4 ' 25 " 675
4 " 4© " 600 "
4 " 60" 550 ••

2 pole, 4.5 kw., l,80O Revolutions.
» •• 1,400

17.5 " 1,100
25 *' 1,050
35 ' 075
55 ' 875
75 " 750

General Electric Company,
MAIN OFFICE, SCHENECTADY, N. Y.

SALES OFFICES IN ALL LARGE CITIES IN THE UNITED STATES.
For Canada, address Canadian General Electric Company, I<td., Toronto, Ont.
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Must not be allowed to affect the steadiness

TB4DE r ARK or brilliancy of your arc lamps, and the

way to keep your customers happy is to give them

A BETTER LIGHT
for the same monej'. You can do this by the use of our High Grade
Imported "Electra" Nurnberg Carbons. Have you received our

list of special net prices? If not, send for it, and remember we have
the goods in stock.

GENERAL WESTERN AGENTS,

ELECTRIC APPLIANCE COMPANY,
Electrical Supplies, 242 Madison St., Chicago.

PEERLESS SPIRAL

PACKING

Piston and
Valve Rod

SPtRAL PISTON
&»U.Vf ROD PACRINO

U to 2 iQCh diameter. la Boxes 3 to 8 lbs.

Expressly for High Speed Engines. Will Hold 400 lbs. Steam.

20 YEARS OLD AND NO EQUAL.
Maniifactiireil Exclusively bv

PEERLESS RUBBER MFG. CO.
16 Warren Street, NEW YORK.

Electrical Compound.
THE MOST THOROUGH INSULATOR.

Insures Perfect Satisfaction.

ARMATURE AND FIELD COIL VARNISH,
Made of the Highest Ingredients.

THE STANDARD PAINT CO,
8 1 -83 John St., New York.

GENERAL WESTERN AGENTS,
Metropolitan Electric Co., 186-188 Fifth Avenue, Chicago.

EUROPEAN REPRESENTATIVE,
Robert W. Blackwell, 39 Vrdoria St.. WeBtminster, London, S. W.
Pfalladelphia Agend, NOVELTV ELCC. CO., 50.54 N, Fourth St.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H.

MANUFACTUKERS OF

High Grade Electrical Instru-

ments of every description.

Incandescent Lamp Supporters.

Instant placement and fixture of lamp in any
desired position, witti no attention to fastenings.
Adapted to every requirement from library to

worksliop. Send for catalogue C.

THE 0. C. WHITE CO., WORCESTER. MASS.

SAMSON SPOT CORD

For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, - BOSTON, MASS.

TO EARN MORE, LEARN MORE.
The Correspondence School of Technology, CLEVELAND, OHIO.

Electrical, Mechanical, Steam and other Engineering Branches Taught by Mail.

Courses for all—$14 to $120—Monthly Payments.

E. P. Roberts, M. E., Prealdeot. Send for Catalogue. J. C. Gallup, Secretary.

INDIA

AND AMBER MICA Direct from the Mines.

EUGENE MUNSELL ^ CO..
NEW YORK: 2 18 Water St.

MINERS AND IMPORTERS.
CHICAGO: I 53 Lake St.

Telephone Men!

Read Webb's "Telephone Hand-

Book," Price, $i,oo, . , ,

Electrician Publishing Company,

Suite 510 Dlarqnette BIdg., Chicago.

TRY OUR PRICE!
Been building these machines three years

and now want lo branch out.

AGENTS WANTED.
Send for catalogue.

^ PIQUA IRON WORKS,
Piqna, Ohio.

run STOREY nOTOR.
Iron Clad, Completely
closed In.

DUST and Moisture
proof.

Specially adapted for
direct driving machin-
ery.

The application of Mo-
tors to machine tools
a specialty.

Light weight. Slow and
medium speed.

No exterior magnetism.

CHICAGO OFFICE:

The Storey Motor &T00ICO- Metropolitan Electric Co.

YORK &SEDCELEY AVENUE
j
fjEW YORK OFFICE:

PHILADELPHIA.
| i i 2 Liberty Street,

Branch Factory, HAMILTON, CANADA.

WIRE.

•CUI3FEL,D"' Pure Rubber Covered Wire and
Cables.

"Century" "Weatherproof Line '^^'ire. Prompts
Magnet, Office and Annunciator Wire, shipments

I.ead Encased AVires and Cables. Chicago
Telephone Cables, Etc., Etc. stock,

EDWARD LASELL &, CO., 167 Dearborn St., Chicago.

LAMPS
Arc aMJraiesceiit.

Adams-Bagnall Electric Co.,

CLEVELAND, O.
New Yorli, 222 Havemeyer Building.

Cliicago, 1654 iVIonadnock Block,

Gordon Primary Battery
EXCELS IN

Long Life, Efficiency,

Economy, Adaptability,

It is absolutely Non-Freezing,
Labor Saving,

Free from Local Action,

Freedom from Gases and Odors,
Superior Generation of Energy.

These Batteries are in use by the most
Iirominent Telephone, Fire Alarm and Rail-
road Companies of America.

Send for descriptive circular and price list.

We guarantee all our Cells.

MANUFACTURED BY

The Gorilofl-BiirDliaiii Battery Co.

82 West Broadway, New York.
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EuGE«"E F. Phillips, Prest. W. A. Hathaway, Treas.- W. H. Sawver, Secy.

AMERICAN ELECTRICAL WORKS,
PKOVTDESrCE, R. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Yokk Store, P. C. Ackerman, 10 Cortlaudt St.

Chicago Store, F. E. Donohoe, 241 Madison St.

Montreal Branch, Eugene F. Phillips' Electrical Works.

The OnljiWater-WlieelGoyernortliat Governs.
Montague Street Railway Co.

Greenfield, Mass., Sept. 19, 1895.

LOMBARD WATER-WHEEL GOVERNOR CO.,
61 Hampshire Street, Boston, Mass.

Gentlemen:—We have one of your Governors in use
at our power house at Millers Falls, Mass., taking care of

two water-wheels to perfection, regulating the power icithi??

tt fete volts. We took out one Governor and replaced it witli

aLOMBARD GOVERNOR which gives perfect satis-

faction. Yours truly, MONTAGUE ST. RY. CO.,
(Signed) H. C. Garfield, Supt.

LOMBARD WATER-WHEEL
GOVERNOR CO.,

Sold on trial and absolutely guaran-

teed to hold wheel speed to satisfaction of

purchaser, irrespective of sudden changes

of load.

Send us a description of _your water

wheel plant.

61 HAMPSHIRE STREET,
BOSTON, MASS.

/OOO
'^^

f

T£t.£PffO^^

"MMi W/f/r£ c/s /

INTERNATIONAL ELECTRIC
76 Beekman Street.

Xew York.
Ruhmkorff

Induction Coils.

Telepbone Coils, Experi*

meatal Work, Small Ma-
cbinery, Bioding Posts.

T.H.Brady. New Britain.. Conn., U.S. A.,

Manufacturer of Mast Arms,Pole and
Swingicf! Hoods. House Brackets and
other Specialties for Construction
Work.— f."'«(fl/0(/»ew and Prices fur-
/lUttefl on application.

New Dynamo Tenders' Hand-Book.
By F. B. BADT.

226 Pages, 140 Illustrations. Flexible'Cloth Binding. Size of Type Page
5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the
Old one, with all the information, instructions and rules "which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It Is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Eook sold, and over 5,000 of the new.

'

Electrician Publishing Co.,
Suite 510 Marquette Building, CHICAGO.

IvjAtJufACTlll^Ef^S

•TLfCTRK Light GLOBEj^r-^

^, the-LarGEST-LiME-of

iSHkQSuSKH
42 MURRAY ST. NY

1

1 U-',V^^^^^V<'-'

CHICAGO OFFICE, 107 E. MADISON STREET.

DIXON'S BELT DRESSING
AND liEATHER PRESERVATIVE.

Is guaranteed to prevent slipping and to preserve the leather.
It "will pay you to send for circulars and testimonials.

JOS. DIXON CRUCIBLE CO., Jersey City, N. J.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Arc, I

ins

Apparatus for

>irec-fc Curren-t and ^Kl-te

Incand^scerk't l—isKi'ting
-na-t-
ind

WEATHERPROOF WIRE.
.ACENCIES:-

Eleclric Appliance Co,, Chicago, 111.

Pettingell Andrews Co., Boston, Mass.

Electrical Engineering Co., fflinneapalis, Minn.

St, Loais Electrical Snpply Co., St, lonis, M

Bradford Belting Co., Cincinnati, OWo,

Phillips Insulated Wire Go.
f

NEW YORK OFFICE:

39 and 41 Cortlandt St.

FACTORY:

Pawtucket, R. I,
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FOR SALE.
One National Alternator, T50 lights, with exciter;

second hand, bat in excellent condition. Address
M, 0-," care of Western Electrician, 610 Mar-
quette Building, Chicago.

FOR SALE.
100 single battery walnut backboard and bat-

tery'boxes, good as new, 50c. eacb. In lots of one
dozen. Peoples Telephone & Telegraph Co..

Knoxville, Tenn.

FOR SALE.
Go-light compound wound draamos and 5-horse

powder motors, all latest improvements, fuliy

guaranteed. Write for prices.

GEO. D. WHITCOMB CO.,
92to 96 East Ohio St.. CHICAGO, ILL.

Proposals for Lighting.

The Council of the City of Manistee. Mich., will

receive sealed proposals until October 15, lii9G, for

lighting the streets of said city with 100 arc electric

lights. Particulars will be furnished on applfca-
tion to

.IAS. Tv. SIBBEX. City Clerk.
^lanistee. llieli.

THE TOWN OF CICEEO.

Proposals Wanted.

Sealed proposals in duplicate (said

proposals to be addressed as follows:

Original to the Town Clerk, Duplicate
to the President of the Town, to whom
it must be delivered), are invited for

an e.xtension to the Arc Lighting Sys-
tem: said work to include the furnish-
ing of one hundred and fifty (15T)) arc
lights and furnishing and erecting the
necessary poles and wires. Plans and
specifications on file in the office of the
Town Engineer, Austin, Illinois.

Bids "will be received until 7:30 p. m.,
Monday, September '31st.

The Board of Trustees of tlje town of
Cicero reserves the right to reject any
or all bids.

.7. R. DRKXT. Town Clerk.

Proposals Wanted for Steam

and Electric Machinery, Pole

Line, Etc., for Municipal

Electric Lighting Plant for

Village of Bryan

Sealed proposals will l)e received at tlie office

of tlie Village Clerk of t)ie Village of Bryan,
Oliio. until Doon of Monday. October 5tli, 1896,
for furnishing all tlie labor and materials for tbe
construction of tlie necessary Boilers. Engines,
Dynamos, l>ani)is. Pole Lines, etc., for a cr)m-
plete electric ligliliDg plant for said village in
acconiancf* with tb'- iJlans and specilications on
lllp with the VJll;m<'( l.-rk.

All i.bK niiiNt i.M addressed, "Village Clerk,
iiryan. (Jluu." and endorsed on the outsideof en-
velope. • liids for Kiectrlc Lighting Plant." and
the division of the specifications for which tlie

proposal is tuadc.
Jia«li ItiddfT niii->t deiiosit witli Iiis bid a certl-

fled liank check for an amount r-i|uai to live per
cent, of the total amount of his proposal, payaltli-

to tlf order of the Village Treasurer of iJryan
Ohio, whlcli sum sliali be forfeited to tlio Vil-
lage of Bryan, Ohio. In ease tbe bidder refiisea
or n*^glects to enter Into a contract witli said
Vlllag*-, jmrsiiant to the terms ni bis bid and the
pJatis and '^juTitlcatioijH nrt nil- iMiiijeirt tot-on-
firmati'.ii My Ihc oit\ f.''.uii(lh ulthin live davs
;iftt-r be shall have bi-cri nntlflt-(l of llie acceptance
of his proposal or bid.

f liciks dcfiosiicd with rejected l)ld8 will be re-
iiirned to ow iicr on demand.
The bidder wiiu-..; bid Is accepted will lie re-

quired I/) furnlHb with ids contract a good and
HUfllelent bond to be a!»proved l)y the Mayor and
the I.lghtbiK Committee of the Vllhigfj of
Bryan. Oliio, In hueh kiini not exceeding the
amount of the bid, as the l.lghtini' (.'onimlttec
shall deti^nnlno, eondltlonod on the full and
faithful perf'ifHiance of lbs part of the contrat^l.
Another t>tin'l Inr tlie full amountof the contract
runnlni' t-. the

j .-i.i.lc .,f ib.- Stalo of Ohio will
be rc'pilred, ei.ddltioned tor itaviiient of wagCH
(earned and material fnrnlshi-d In tin iK-rfonn-
anec of tbe i-oniract. Lo bo aji|iir]\ed by the
LIfditlni; ConiJidlte.' and Cr.nMiiori rouncll o| tlie

Village of llryan, 'diio, On the projicr (i.xccii-

tlon of the <:..ntract and Imiids the guaranter-
d'.*pOHlt will lie ri-tnrncii lo the enntractor.

Crtpb.'H of llm specilications can lie obtained
from lb'' \ lltage (Jlork.or may he seen at tlic
ofilcij ol Prank I'.. Hsm, Knglncdr. i.i4 Monroe St.,
Chicago. III.

The Council expreH«Iy ronerveH the right to
reject anv or all propoHalH, and to waive any
Irregularity In any protioflal.

J. W. NICLSON. Mayor.
BiLAM Pk<«i-i,km, fllerk.

Dated at Bryan, Ohio, tlilM Hth day of Heidem
ber, A. I). IHWI.

Proposals for Street Lighting.

Sealed proposals will be received by the Clerk of

the Village of I-1 (irange, 111., until S p. m., Oct.

f>. 189f;, for lighting the streets oc said Vil'age with

electric lights for a term of years. There will be
required not less than '200 incandescent lights of

20 to 32 c. p or 20 arc lights of 8 to "2,000 c. p.

A franchise for private and commercial li«;htiDg

will be granted to the successful bidder.
All proposals must be on a form furnished by the

bidder and shall be accompanied with n certified

checfe for *100 payable to the Village Clerk.

General plan of lightioK. specifications and
other information may be obtained of the Village

Clerh, La Grange, or W. B. Ewing. Village Engi-
neer, 1548 Marquette Building, Chicago.
The Village reserves the right to reject any or

all bids, or to waive any Informality when to tlie

in erest of the Village.

A. H. HUBD, Village Clerk.

W. B. EWING. Village Engineer,
1548 Marquette Building, Chicago.

PLATINUM
For all Purposes.

Scrap and Native Platinum Farohased.
BAK£B & CO., 40S-414 New Jersey

Kailroad Ave., Newark, N- J.

FUSE WIRE^ correct

AND LINKS y capacity.

FOR ALL SYSTEMS. 3 *Vnt%™.

The Independent Electric Co.,

153 Lake St., Chicago.

FOR SALE.
1,500 tons 60-lb. relaying rails;

1,000 tons 75-lb. relaying rails; 800

tons 45-lb. relaying rails. 30 elec-

tric cars in good order. New elec-

tric cars and new and second-hand

passenger cars. 50 box and 50

flat cars, 25 tons capacity. Spec-

ialty in negotiating electric and

steam railroad bonds when payable

at Farmers' Loan and Trust Co.

N. Y., or Knickerbocker Trust Co.,

66 Broadway. N. Y., and printed

at an Ai Bank Note Company in

N. Y.

ROLLING STOCK SOLD ON EASY
TERMS.

1 7 1 Market Street,

BROOKLYN, N. Y.

On receipt of

10 CENTS
We will send you a

Western ElectriciaD

looiiliilit Sctielile

FOR 1896.

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.,

Suito 510 Marquette BIdg., CHICAGO.

Sillwell's Patent sT^FfED Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

Tie Stilwell-Bierce & Smitli-Vaile Co.,

DAYTON, OHIO.
Risdon Iron A Iiocomotive Works, San Francisco, Cal., Paciflc Coast Aarent,

WHEN YOU

NEED WHITE CEDAR POLES
Write the DE IVITT BKOWN CEDAR CO., Menominee, 9Iicli.

WHOLESALE

Telsgrapli, Telephone, Slectrio Li^lii

AND STREET RAILWAY POLES.
Manufactured from Live Cedar peeled. Quick

shipments and best quality.

OCONTO. "WIS.

Map of the United States.
A large handsome Map of the United

Slates, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. EusTis, Gen'l Pass. Agent, C, B.

&Q. R. R., Chicago. 111.

THE.

UNITED ELECTRIC

IMPROVEMENT CO.
OFFICE AND WORKS:

19th St. and Allegheny Ave., PHILADELPHIA, PA.

New Discounts

Series Incandes-

Forall Systems

Current, Candle-

on Standard

cent Lamps

and for any

Power or Base.

TRIAL ORDER SOLICITED.

Alternating Current Generators, Transformers, Motors,
Arc Lamps and Switchboard Equipment

for Central Stations.

WRITE FOR DESCRIPTIVE CATALOGUE.

Multipolar and Bipolar Direct Current Dynamos and Ap-
purtenances for Isolated Plants.

Improved Long Distance Series Incandescent Apparatus
and Supplies.

CORRESPONDENCE SOLICITED. SATISFACTION GUARANTEED-

DYNAMO BUILDING,
With detail drawing!<i aixl iiistriiction!ii for winding.
Oiving correct sizes of wire, dimensions of iron, etc.
Also diagram for house wiring.

OY L-. C .ATNA/OOD.
Profusely iUnstrated. Sixe of page, 10x8 inclics. Price, §3.

"This work in gotten up espocially for amateur builders and non-professional
nti-ti. All measurements and instructions for winding are talien from machines
in actual service. Particular attention has been ffiven to every detail of construc-
tion, that they may be thoroufjlily understood. This work will be of great value,

not only to those who wish to build dynamos, but to superintendents, engineers
and workmen who have tin' care of established .systems."

—

From Prefiire.

Pronounced to be a practical and complete work.
H<.>iit |toHl|»aid oil receipt of price.

ELECTRICIAN PUBLISHING CO.,
SUITE 010 MARQUETTE BUILDING, CHICAGO.
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Victor Turbine Water Wheel.
Cylinder or Register Gate-

at Ful
-Close Regulation and 'High Efficiency
and Partial Gate*

The attention of ELECTRIC COMPANIES is called to this CEI^EBRATEn "WATERWBEEIj as particularly adapted to their use, on account of its remarkably steady motion,
Jifgli speed and great efficiency and larsre capacitj" for its diameter, being donble
the poTver of most wheels ot the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use ol water it is without .an .'equal, producmg the
highest per cent oi uselid effect gdaranleed. "^

: -^ -.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single lO-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 3S feet head. Arranged with 12-inch Worrell Friction- Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, Cal.. Pacific Coast Agents.

IVIos-t roduced.

D3 2.

tt> rt o

= . "W Cp _y '< ^

p °8 <

Manufactured by The Butler Hard Rubber Co. 33 Mercer St., N.Y.

THE BEST BOOK
On dynamo electric machines is S. P. Thompsons'
"Dynamo Electric Machinery." Contains 1,000
pages, profusely illustrated.

THE STANDARD WORK.
r^I^I^E l<iiO\A/, 96.00.

ELECTRICIAN PUBLISHING COMPANY, • Suite 510 Marquette BIdg., CHICAGO.

The Standard Open Circuit Batteries
of the World.

SEND FOK CIECtJLAK AND PEI0E8.

THE LECLANCH'E BAHERY CO.,
Ill to 117 East 131st St., N. Y.

Playing Cards.

You can obtain a pack of best quality

playing cards by sending fifteen cents in

postage to P. S, Eustis, Gen'lPass. Agent,

C, B. & Q. R. R,. Chicago, Jll.

IF

you are anxious to

secure the latest

electrical books, YOU
should write to the

ElectricianPublishing

Co., Chicago. You CAN'T
procure too many

reliable, readable

books to READ.

THE TELEPHONE HAND-BOOK
Br HERBERT LAWS WEBB.

Mf.mhtrr of (he Americati. Jnntiliiff of Electrical Engineers, and of (hi; Jiisiitution of Electrical Engineers. Loialoii. Author ofA Practical Guide tu (he Testinfj of
Insulated Wires and^ Cables." Joint Author of "Elecincity in Daily Life."

%^e ^ages, 138 lllus-fcr^-fcions, Olo-tKi
EXTRACT FROM PREFACE.

Hand- (o^lc Siz^, ^ric^ $I.OO.
"This little book lias no pretension to be considered a complete treatise ou telephony as it exists in America. The time for such a work is not yet come. But it is felt that there is a demand

for a practical book on telephone i\-orking and management, and the TELEPHONE HAND BOOK Is an attempt at meeting tliat demand. With the exception of a few chapters dealing with
certain forms of transmitters and receivers used in Europe, which are given for tlie information of tliose who may wish to eppage in the manufacture of telephones, the book is based entirely on
standard American practice; and most of the maierial, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make it the best book of its kind. It is riglit up to date, intensely practical, and so plain and clear in its language that anyone can understand and learn from it

everything regarding teleplione work and management. It conforms in size ana style to our other Hand-Books which liave been so favorably received by the entire electrical fraternity.

-CONTENTS.-
CHAPTEE 1. The Invention of the Telephone.

Sound Waves. Articulate Speech.
Electric Telephony. The Bell Telephone.
The Microphone.
Current Induction. Electromagnetic In-

duction,
The Induction Coil: Its Use in tlie Tele-

phone Transmitter.
The Complete Telephone Circuit.
Magnet Telephones.
The Bell Telephone Receiver.
Other forms of Mag:net Telephones.
The Gower, Ader and D'Arsonval Receiv-

ers, i\[ercadier's Ei-Telephone.
The Siemens, Kotyra, Neumayer and

Bottcher Receivers.

CHAPTER 13.

14.

15.

16.

17.

18.

19.

20.

21,

22.

23.

24.

25.

26.

27.

Carbon Transmitters.
The Blake Transmitter.
The Long Distance Transmitter.
The Solid-back Transmitter.
The Berliner Transmitter.
The Cuttriss Transmitter.
Various European Transmitters.
The EfQclency of Carbon Transmitters,
Batteries for Telephone Work.
Open Circuit Batteries.
Closed Circuit Batteries.
The Practical Management of Batteries.
Magneto Bell.
Automatic Switches.
Telephone Line Construction.

MetaUic Circuit,
Underground AVires.
Lightning Arresters-

.. . Inside Wiring.
32. Installation of Telephone Instruments.
33. Inspection and Maintenance.
34. The Condenser; Its Use in Telephony.
35. Electromagnetic Retardation.
36. Exchange Working.
37. Small Exchanges.
38. Party Lines; The Bridging Bell.

39. Long Distance Telephony.
40. Duplex Telephony.
41. Simultaneous Telegraphy and Telephony

Appendix.

31,

pabiishedandforsaieby ELECTRICIAN PUBLISHING CO.; SuJte 5IO Marquette Building, CHICAGO.

DON'T READ
The WESTERN ELECTRICIAN unless you want

to be made fully aware of what is going on in the

electrical field
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VIADUCT MFB. COMPANY
Is the oldest concern
of the kind in this

country, with one ex-
ception, manul'actm'-
ing

Magneto Bells,

Telephones,

District Telegraph

Messenger Boxes

and other appliances.

It has had 18 years'
experience; 5 years as
licensed manufacturer
of the American Bell
Telephone Company.
It has made more
Magneto Bells than all

the other manufactur-
ers in the country. Its

standard work is

known by all experi-
enced telephone men.
The works are lo-

cated at the Relay
Station, Baltimore ifc

Ohio Railroad, and run
by water power.

It manufactures all of its own woodwork, as
well as brass, iron, steel and everything connected
with its output.

Send for new catalogue and mention this paper.

VIADUCT MFG. CO.,

2 S. HOWARD,

Bal-tim^re, IV/ld.

'^^>mj!:f\^

UNION

^^s^
NUFACTORY.

m-tSHjRlENE St

riADISON - - WISCONSIN,
MANDFAOTnEEES OF THE

Standard Loud-Speaking, Long-

Distance and Exchange

Teleplione.
Perfect in Detail, of Highest Efficiency and Best Pos-

sible Electrical and Mechanical Construction.

Equipped with Onr New Itlacneto Bell provided wlib Hpeclally

powerfnt GenerBtor having large field magnete of beet quality of
maKnetIo eteel. laminated armatnres with ample wire space, aod com-
blolDg the qnalUletj of large qunntity and high voltage; polarized belle

with ceotrally pivoted armataren (the patent on Bame having now ex-

pired) and blf^h co-efllcleot of Helf-lnductlon In proportion to winding,
the whole adapted to meet the moat exacting requirements of service.

Will rlnfc bells on long Ilne5 ol high resistance. Will ring a large

number of bells in series on short lines. Will ring on a line

varlouA makes of bells with different windings. Will work with any make of switchboard.

Will drop a shutter on long lines, etc.. etc.

Hol*» LlceoM««t) for HBle of Mllde Knttcry Transmitter In the United Htntea. Patent granted
April 17ih. IHiH. Ff>r Blmpllclty, amall dlrnoDSlonH, entire maltl-contact. and powerful traosmlu-
lon. It huH no Cfjual. No adjuHtment required. Will dot pack or get out of order.

Standard Telephone Exchange Switchboards
Mftoufiictured and conlroUiid by iiH iir« the raont rapid and cfflclont appariituH of the Mnd now bof >re

the public, embracing novel iind original featuruH poHHBHKcd by no otherH; require where power gen-
erator In ufod but tbroe tijovjh to aDtwor a Hubftorlijer'n call, rljg number wanted, and connect the

tloei. Efitlmateii for compute equipment of exchangoH rmd toll line ayHtomH promptly furnlnhed.

Corr<*H[ioni1enr.e Mollclted. AddreBH

THE STANDARD TELEPHONE & ELECTRIC CO.,
nADISON. WISCONSIN.

F. L. SPOONEE, FrMldODt. E. W. BATOUKLDEK, Beorot«ry.

H. 0. DODOE, a»a'l Sapt. U. A. TAYLOH, Troaimrer.

'ANSMITTERS.
SEND FOR CATALOGUE.

l\»i PARTS,IMaGNETO
-^J

SELLS

issouriTelephoH^,
919^^ M FG-®'

MARKET ST., STLOUISJ

We Mannfactnre

S;aTELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL, MINN.

..F-OR..

TELEPHONES
..C3^ TO THE..

VIADUCT CO., Baltimore.

The

Auto-

Telephone

AT LAST!

A Perfect

Interior

Telephone.

CHEAP,
SIMPLE,

PERFECT.

Desk Set No. 29.

Automatic Intercommunicating

Switch on each Instrument.

•

RICHARDS & MEACHAM,
Sole Agents for Chicago and Northern Illinois,

%4 and 86 La Salle Street, CHICAGO.

Preserve Your Copies
OF THE

Western Electrician.
BINDERS $1.00 EACH.

ELECTRICIAN PUBLISHING CO.,

Snite 510 9IaraaetteBaiIdiii£, . . . . CHICAGO.

Bound Volumes

Western [legtrigian

FOB SALB,

From Vol. 1. to Vol. XV.

ASBBEBB

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marnuettn Building, CHICAUO

THETELEPHONE HAND-BOOK
KY

HERBERT LAWS WEBB.
Prite f 1.00.

The only complete and practical work
of its kind on the market.

I'UlU.iailKI) II

Y

THE ELECTRICIAN PUBLISHING CO.,
Hiilto 510 Manjiietty IJulIcllnn. (ihlcaKo,

HUEBEL & MANCER,
290 Graham St., BROOKLYN, N. Y.
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Directory of Principal Electrical and Mechanical Engineers.

B.J. Arnold, Mem. a. i. e. e.

J Consultin£ Electrical Engineer.

i{ 1PE0U1.TT:

]
Eleotrlo RtUways and Pow«r Stations.

I 1S41 Harqnette Bids- Chicago.

Foree Bain,
Electrical and
Mechanical Engineer.Consulting,

DeslgnlDK,
Supervising.
Constructing,

Plans, Specifications and
(ieneral Engineering.

Testing.
'^ Expert in Patent Causes.

Suite 1657. 1G5H and 1650
llonadnock BIdg., CHK'A^^O.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Reports, Estimates, Plans,
Specifications, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Turner Bnildine, St. Iionis.

Virginius J. Mayo,
Electrical and Mechanical Engineering,

Consulting, Designing, Supervising,
Contractor and Manufacturer of Ma-
chinery for special purposes.

TEL. MAIN 436.

lOO X, Clinton St- CHICAGO.

A. L. McRae,
Consulting Electrical Engineer.

Estimates. Plans, Specifications. Ex-

aminations, Reports. Tests.

30G Oriel Bld^., ST. liOUIS, MO.

THE FLEMING

ALTERNATING

ARC

LAMP...

• • •

Simplest

[
Neatest and

[ Best

Working

Lamp on the

Marl^et.

• • •

New
Catalogue
Just Out.

• • c

Agents Wanted in

Leading Western

Cities ::;::;:

Our Prices are

Right.

FLEMiNG -isPENCE F LECTRiCAL CO..,

652 Hudson St., New York.

Summer Homes.
In the Lake regions of Wisconsin,

Northern Michigan, Minnesota, Iowa
and Dakota, there are hundreds of

charming localities pre-eminently fitted

for summer homes. Nearly all are
located on or near lakes which have not
been fished out. These resorts are easily

reached by railway and range in variety
from the "full dress for "dinner" to the
flannel-shirt costume for every meal.
Among the list are names familiar to

many of our readers as the perfection of

Northern summer resorts. -Nearly all

of the Wisconsin points of interest are
within a short distance from Chicago or
Milwaukee, and none of them are so far

away from the "busy marts of civiliza-

tion" that they cannot be reached in a

few hours of travel, by frequent trains,

over the finest road in the northwest

—

the Chicago, Milwaukee & St. Paul Rail-

way. A description of the principal
resorts, with list of summer hotels and
boarding houses, and rates for board,
will be sent free on application to P. A.
Miller, Assistant General Pass. Agent,
Chicago, 111.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

HIGH GRADE on paper means little,

BUT in fact and manufacture MUCH.

WORLD CYCLES
ARE BUILT TO LAST.

Champion John 3. Johnson rides one.

Ex-Amateur Champion Roy McDonald rides one.

A. D. Kennedy, Jr., the record breaker, rides one.

Am. Champion George Ruppert rides one.

Homer Fairmon, Pat. O'Conor and other crack riders are

all winning races on WORLD CYCLES.

THEY ARE UP-TO-DATE AND SWELL.
YVrite US for Prices. Catalogues Free.

ARNOLD, SCHWINN & CO., Manufacturers,

Peoria and Lake Sts., Chicago, U. S. A.

Price Reduced!
THE NEW EDITION OF

Prof. Silvanus P. Thompson's Book,

Dynamo Electric

Machinery,

NOW $6.00.

New Edition, Revised and Greatly Enlarged, Price $6.00.

This is the long expected edition of Prof. Thompson's standard

work. It contains nearly 1,000 pages, and is profusely illustrated.

Orders should be sent in at once.

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHING CO.,
.'=;uite ?io Marquette Builflinir. CHir \r:n

Hot

Cool

Weather or

Weather the

WESTERN

ELECTRICIAN
Is always interpstin^. Always contains
timely information as well as the latest
news. If you are not a regular reader
send us your name and address for trial

offer.

WESTERN ELECTRICIAN.
Suite 510 Marquette Building,

CHICAGO, - - ILL.

STUDENTS-<^
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.
$3.00 per year, in advance.

Electrician Publishing Co.,

Suite 510 Marquette Bldg., CHICAGO

The COAST LINE to MACKINAC
TAKE THE t C »

CLEVELAND
MACKINAC o

2 New Steel Passenger Steamers
The Greatest Perfection yet attained in Boat

Construction — Luxurious Equipment. Artistic
Furnishing, Decoration and Etflcient Service,
insuring tlie highest degree of

COriFORT, SPEED AND SAFETY.
Four Trips per Week Between

Toledo, Detroit#Mackinaw
PETOSKEY, "the SOO," MARQUETTE,

AND DULUTH.
LOW RATES to Picturesque Mackinac and

Return, including fleals and Berths. From
Cleveland. $iS; from Toledo, $15; from Detroit,
S13-50.

EVERY EVENING

Between Detroit and Cleveland
Connecting at Cleveland -with Earliest Trains

for all points E^st, South and Southwest and at
Detroit for all points North and Northwest.

Sundaylrlps June, July, August and September Only.

EVERY DAY BETWEEN

Cleveland, Put=in=Bay ^ Toledo
Send for Illustrated Pamphlet. Address

^ A* A. 3CHANTZ< Qu f. a., DETROIT, MICH<

me Detroit aqd Cleveland Steam Nav. Gn

ITS ALL RIGHT.

Webb's Telephone Hand-Book. A book for the
expert as well as the novice. Price $1.00,

ELECTRICIAN PUBLISHING CO.,
5IO IVIarque-fc-te Bullciins, ^Hicsaso.
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent improvements made la the New American Turbine have increased the power ae per their

dinmeter, and produced greater efficiency from whole to half water than any other turbine, as

evidenc d by the following, copied from certified tests m ide at Holyoke, Mass., on the dates named,
and signed by A. F. Sicbman, engineer in charge of experiments, and E. S. Wate-s, hydraulic
engineer.

The ori iDals of these certiticates and tests of other sized wheels can be eeen at our office.

Test of a 4B-lnch Wheel—July 9. r894. Test Of a 42-inch Wheel-July 14, 1894.

Head Rev.per
Mln.

Cu. Ft.
perSec.

H. P.
Per
Cent.

Whole Gate

%
!4

Bead.
Rev.per
Mln.

128.00
134.80
1J9.33

125.25
121.-00

Cu. Ft.
perSec.

H. P.
Per
Cent.

WTiole Gate
%
a
%

16.06

16.42
16.78
17.03

16.88

119.17
122.00
117.33
111.83
118.67

141.58
127.18

112.60
98.12
82.07

205,27

195.19
175.74
149.99

118.40

79.76
82.68
82.18
79.31

76.62

16.33

16.56

16.69
17.13
17.48

134.18
120.85
104.85

92.76
70.80

199.56

188.14
162.89

142.40
98.85

80.50

83.09
82 77

79.21
70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO, Dayton, 0, U.S.A.

Racine Automatic

HIGH SPEED

ENGINES
Froml to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection
with fcconomy is desired.

0ver2,500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

^^t'nrl forcatalogue
(li-!t'ribingournew
1 to () H. P. Auto-
matic Engine and
Boiler outfit.

Racine Hardware Co.
RACINE, WIS.

....BINDERS....
FOR THE

Western Electrician
$1.00 EACH.

ELECTRICIAN PUB. CO.,
CHICMGO.

AMERICAN-BALL

ENGINES.

Multipolar Dynamos and Motors.

AMERICAN ENGINE CO.,

Bound Brook, N. J.

Did You Ever
See a copy of our

latest catalogue
of Electrical

Books? loo pages,
mailed free.

ELECTRICIAN PUBLISHIMG CA
Suite 510 Marquette BIdg., CHICAGO.

NOTICE.
TO THOSE INTERESTED IN ELECTRIC

LIGHTING.

If you liaven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is -ust the book
thousands of men have been waiting for; it will be what you
want. 275 pages. Illustrated. Cloth, $2.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Bldg., Chicago.

THE Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
iiiwH more i>ow«*i' iH'r lUaiiU'tor wHh u

lii^lwr iH^iM'i'iilauc ol'iiHi't'iil I'llVt't (liaii nii>' otlu'i*
wut»T-wh«'«'l lH'i*4*f4»l'ori> iiinilf. All sl/i-s. rlglitjimi left
li;iti'l.;int iniin, !roiiiij;tttcrrisiH,irf(;cteclumli)r«ystoniatlctustslii
\\u: llolvoki^'l.-slltiK i-'l c.

f';!!'!!'"; ii;ivl)ii-' |to\v.i- piiintM whlcli aro unsatisfactory, ami
Uios.- '..iiifiiipl.trtriL' the iiri|irnvf*rnf'iit nf jiowors, will llnd It to
tlK'lrini'M -t h. innirr ullli me, hm I am wllllni; to tctiar-
UiitfM- ii'-HiiIlM « heir i»lli4-i'H li»\)' I'aiU-^tl, no iiiat-
tiT u lial tnali** ol'f ii rluiic liitH Ih'i'ii In iihc HT\TI-i
IIKOI Illi:.M!':%TH j\\U H%-.\U FOK <:ATA-
i.o<;i 1:.

S. MORGAN SMITH, York, Pa.
listlmateB furnlsliod for

rusultii guiirautuui
loto i>o\vt)r pUiuts aud

utl.

The Electrician Publishing Co., Suite 510 Marquette
Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially desSeo'^d »Dd sd ic •^'^ii ^s

ELECTRIC POWER AND LIGHTNING PLANTS.
Securing a hicb caranteed percentage ^nd great steadiness •'

motloQ, under variable i'oads. An nneqnaled concentration ol ponet
aDd an unprecedented lil^h velocity. Its qalckly operatine bal.'
anced Rates. aSords prompt and fine re^nlation by eovemor, Satis-
faction guaranteed wliere others fail. Write for catalogrue, sjiOl VaX*'
your wantet

lAMES LEFFEL & CO., Springfield, Ohio, U. S. A.

Oas,

Gasoline

OVKR 45.000 SOLD

THE OTTO

Natural Oas tllblllLU
. . . FOE

Electric Lighting.
SIZES 1 TO 250 H.P.

Electric Light Plants in Operation

from 2 to 2.50 H. P.

Tie Otto Gas Engine Works, Inc.,

PHIIiADEI/PHIA.

^wwwwwwwwwy>wwf'^www^'iirv'-^
'^''^ww^

f Webster System of Steam ffeating.
r ^n-U.. 1 J 1 _1 .1 . .. • ., . rr .

Whethef VOU are '^°"tsmplating the erection of an entire

new Heating Plant, or simply wish to

rejuvenate an existing one, it will well repay you to investigate the

The broad, general claim that it is the most effective one extant is

clearly demonstrated in a plain, straightforward little booklet—not a
'

' long-winded,
'

' ab,struse treatise—which booklet it will afford us pleas-

ure to hand you by mail.

The Webster System is absolutely unique in many of its features,

among which, moreover, low cost looms up conspicuously.

Would you like a copy of this booklet ?

WARREN WEBSTER <St CO.,
^ CAMDEN, NEW YORK, CHICAOO,
^ N. J. „„ 39 Cortlandt Street. 1S04 Monadnock Bldg.

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 Harquette
Bldg., Chicago. You will save TIME and

MONEY by doing so

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-
lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING COMPANY, Suite 510 Marquette Building, CHICAGO.
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Hew Orleans,

MempMs.

Office & Factory,

67-69-71

CANAL STREET,

Chicago, III.

CHICACO CAS and GASOLINE ENGINE
Used for jiaklng Electric liight or furnlehing

power ^o'r any purpose required. Specially

adapted for electric ligbt in private enterprieea.

The latestgreat invention of this progreeeive age

Brilt in from 2 to 50 horse power. Stationary or

f/Ortable. Is the Blmplest power on the market. A
dwarf in size; a SamBon In strength. Costa but

little to ran it. Haa no equal for even speed and

durability. Send for catalogue.

60 and 62 5. Clinton Street, CHICAGO.

Weiidve furnishedRopefor

60weoffhe'/drgestDrimI
inffie country. I

UOMPANY,
imMMStXHICASO.

Given
Away

Our latest catalogue of Elec-

trical Books. Contains 100

pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette Bldg., Chicago.

REGTRADE MARKS Jhe Rhosphor Bronze SmeltingCo.Qmited,
2200 WASHINGTON AVE.,PHILADELPK1A.

\
"ELEPHANT BRAND PHOSPHOR-BRONZE'
ING0TS,CAST|NGS,WIRE,RODS,SHEETS,ETC.

'WuKi6L^3im^- -' —-DELTA METAL— .X\ CASTINGS, STAMPINGS and FORCINGS
/bELT^ ORIGINALand Sole Makers iN.THE U.S.

ROOTIMPROVEDWATERTUBE BOILER.

SELLlNa AOENTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT

j

MFG. CO.,

28 Cliff Street. NEW YORK.

J. C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

Special attention given to the building of Electric Motor and Trail Cars.

Bmlders of Brill No. 21 Truck with solid forged frame, and "Eureka' ' Maximum Traction Pivotal TtqcIl-

^•^^ Double "Florida"

Steam ^®^**"^ BoHer,

being Sectional, can easily be taken through
any ordinary door or window—that is not
an unimportant advantage.— Catalogue.

mencan ^o/'/erCcompcrny.
"WE HEAT THE WORLD."

New York: 94 Centre St. Chicago: 84 Lake St.

The Glonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manulicturirs •! Ihi

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BUILT IN TJNIX8 OF SO TO 1,000 H. P.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Glasses of Inin Work.

Speclflcatlona, drawlRBC and Frlcea ftimlalie* )

on application.

Send for Catalogue of Climax and Compound Boilers.

DOMESTIC
Electrical Work.
Concise and Practical Explanations for Plumb-
ers, Tinners and Hardware Dealers on How

to Wire Buildings for Bells, Alarms,
Annunciators and for Gas

Lighting from Batteries.

Illustrated with Twentj>-two TDiagrams.

By William A. Witteecker.

Price in Paper, 25 Cents.
Price in Clotli, 50 Cents.

THE growing demand for simple electrical ap-
paratus in d^velling houses, offices and work

shops and the need of plain instructious ^vliereby
any person without a previous knowledge of elec-

tricity may be enabled to undertake their suc-
cessful installation; has prontpled the publication
of this httle book. It is not intended for the
amateur wlio seeks for notliing but experimental
work, neither is it expected to enligliten tlie ex-
pert electrician; but'to the person who is seeking
tor information that>ill assist him in increasing
his daily earnings tiiis little volume is addressea.
The information giTen is above all else practi-

cal, and with a close observance of the directions
laid down anyone without the slightest knowl-
edge of electricity should be able to do the work
described.

/

Electrician Publishing Co.,

Suite 510 Marquette Bldg.,

o »o«o»o»o»o »o»o»o*o*o »o»o» o
*

s Aluminum I

I Nickel Alloy. I

O Manufactured by The National Obe O
* & Reduction Co.. under Letters Patent *
2 dated Sept. 18, 1891, No, 459,494. O
* *

jj.
This alloy ia especially and now univer- 2

Q sally used for armor plates, gun metal, pro- *

^e jectiles, ncid pans, propeller vheels, car jZ

O wheels, steel castings of any description and q
% general foundry castings in either gray ^
O iron, malleable iron, braee, bronze and cop- q
* per castings. It is used very extensively in ^
O puddling furcates, open hearths, reverter- o
* atory furnaces and steel converters. Its «
O fluidity and cleansing properties to metals, O
* aside from its strengthening qualities, are *
2 attested by indisputable authoiilies. O

o *

^ Aluminum Nickel Alloy isreducedfrom 2' twenty cents to FOUR CENTS per pound *

^ in tonor6oo=lb. barrel lots. Sold under ^
Q Strict guaranty. *

^ 4:
o National Ore & Reduction Co., o

o ST. LOUIS, MO. o
* 4:
O Branch Agencies and Supply Offices: q
* EicHABD Baibd & Son, Ironmongers, *

Hamilton, England, and Glasgow, Scotland. O
* Wm. CLENDiNNENa & SONS, Montreal, *

* D. C. Caroll & Co., Pittsburg, Pa. *

it The J0DNSON Mfq. Co., San Francisco, Z-

1 Cal.
*

* «
o *o*o*o*o*o #o*o*o»o*o *o*o*

o

OF INSULATED WIRES AND CABLES,
By Hebbeet Laws Webb.

A New Book—Just What You Need.

A Practical Guide to the Testing of Electric Light, Electrie

Railway, Telephone and Telegraph Wires,

PBICE, POSTAGE PBEPATD, $1.00.

SEKD IN ITOVB OBDEB NOW.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building, CHICAGO.
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THE NEW DIEHL
Highly finished in Japan,

Nickel, Polished Brass

and Venetian Designs.

W^e also have a complete stock

of Direct and Alternating Current

Desk Fans at very low prices.

If you are in need of Battery

Fan Motor Outfits we can fill your

orders from stock.

ELECTRIC FANS

^.^

Increased Efficiency.

Improved Mechanical

Construction.

'
"S For Catalogue and price lists address

METROPOLITAN

ELECTRIC

COMPANY,
186-188 Filth Avenue, Chicago.

TpTsTJr-'

/\/\ovE

To ^

«1S HAND MADE-HICII GRADE ^R
We Make

CeHTRau

5TA!W
JheJrade

4

IcpSMHRDv

One Price

,, QUALITY

mThousahd
HOURS

CUARiVNTEEP

CD <
Cents

IN
- ANY
UANTITY

THEY WILL

Cents
ALLOWED

^ASES

v5©Vatts pi

16 C.l

(liktoh,Wis, 195-19^ [aSalle ST.

C24 liaises, $:j.OO. ir,(i));iKes, $1.00. ICO pages, $1.00.

ELECTRieiAM

158 pages, $1.00.

sloane

135 pages. $1.00.

An Excellent Series of Electrical Books.
OY T. O'CONNOR SLOKNe.

FOR THE BEGINNER as well as the student.
Profusely IllustratLil. l'r;ictical. Necessary Adjuncts to every Library. Send in your Orders.

Suite 510 Marquette Building, Chicago.ELECTRICIAN PUBLISHINC COMPANY,
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KNOWLEDGE IS POWER.
Everyone engaged in the electrical business should keep posted on the developments in

the art by reading the latest books on the subject. We are headquarters in the

West for electrical books and can fill orders for any work published^ promptly on

receipt of price. We call your special attention to the following standard books:

All5op, F. C.—Eleotrlcal Bell ConstractioD; Treatise od the
Ooaetrnctioa of Electrlo Bells, Indlcatore, end Bimilar
appsratae. 177 lUastratiooB (1.25

Anfell, J.—Elements of MagDetism and Electricity, with
Practical Inatrnctions for the Performance of Eip-rl-
meots, and the ooDBtmctioa of cheap apparatus. One
handredth thousand. 160 lUustratloiiB tl.OO

Atkinson, Philip.—The Elements of Electric JAghtinfi.
Seventh edition, fully revised, and new matter added. 104
llIustrationB. 260 pages $1.50

Atkinson, PhlUp.—The Elements of Dynamic Electricity and
Magnetism. 406 pages and 117 llIustrationB. Second
edition $2.00

Ayrton, W, E.—Practical Eieotrlcity; a Lahoratory and
Lecture Oonrse ior First-year students of Electrical
Engineering, based on the Practloal Definitions of the
Electrical tJnits. With numerous lUustrationa. Sixth
edition 12.50

Badt, Lieut. F. B.—New Dynamo Tenders' Hand Book. This
is, as the name Indicates, a New Book, much more com-
plete than the old one, with all the Information, instruc-
cions and rules which are required by practical Tneu,
ae Dynamo Tenders, Llneme^, Stationary Engineers, and
owners and operators of all kinds of Electric Plants. \t is

the only book of the kind published in the English
language. 226 pages, 140 lUustratione, flexible cloth
binding, b1z6 of type page BJixSInchea $1.00

Badt, Lieut. P. B.—TnoaDdesceut Wiring Hand-book. A
^mely book containing full illustrations for Incandescent
wiring and complete Information concerning methods of
rnnnlug wires, location of safety devices, splices, insula-
tion, testing for faults, wire gauges, general electrical

data, calculating sizes of wires, wiring fixtures, elevators,

buildings, isolated and central etation plants. The only
book of the kind published. Type page 6)^x3 Inches,
flexible cloth binding, 66 pages, 35 cQts and 5 tables, 3 of
which are 12il§ inches $1.00

Badt, Lieut. F. B.—Bell Hangers' Hand-ook. Just the book
for people engaged in selling, installing or handling elec-
tric batteries, electric bells, elevators, house or hotel
annunciators, burglar or fire alarms, electric gas lighting
apparatus, electric heat apparatus. 106 pages, 97 illnstra-

tlons, fi«xlble clotM binding. .Type page S^xti ihcheQ.$1.00

Badt. Lieut. F. B.—Electric TransmlBBlon Hand-book. Elrst
edition, three thousand copies. 97 pages, 22 lUustratione.
27 original tables $1.00

Gives more Practical information on the subject than
any work pabUsbed to date The book contains all neces-
sary information for Power Producers, Capitalists, Agents,
Engineers and Motor Inspectors. With this book anybody
may make eBtimates on the co=t of Transmission Plants.

Bedell. Fred'k and Albert C. Crehore.—Alternating Onr-
rente; An Analytical and Graphical Treatment for bta-
dents and Engineers. Second edition. 112 Illustra-

tions $2.50

Blakesley, T. H.—Papers on Alternating Currents of Elec-
tricity for the use of Students and Engineers. Third
edition, enlarged. 12mo, cloth $1.50

Bonney, Q. E.—Electro-Plater's Band Book. A Manual for
Amateurs and Young Stndents on Eleotro-Metallurgy. 60
lllnetratlonB.. 208 pages. 12mo, cloth $1.26

Bottone, S. R.—Electrical Instrument Making for Amateurs.
A Practical Hand-book, with 48 illQStratlons. Fourth edi-
tion. Enlarged by a chapter on the Telephone $0.50

Bottone. S. R.—The Dynamo, How Made and How Used. A
Book for Amateurs. Eighth edition, with additional mat-
ter and 39 lllastratlona $1.00

Bottone, 5. R.—Electro-Motors. How Made and How TiBBd.

A Handbook for Amateurs and Practical Men. Reduced to
$0.50

Bottone, S. R.—How to Manage the Dynamo. A Hand-book
for Ship Engineers, Electric Light Engineers and Electro-
Platers $0.60

Buckley, W. J.—Electric Lighting Plants, their cost and
operation. 275 pages, many illustrations and diagrams
Cloth $2.00

Paper 1.00

Cozi Frank P.—Oontlnnous Onrrent Dynamoe and Motors.
An Elementary Treatise for Students and Engineers.
lUustrated $2.00

Crocker, F. B.. and Wheeler, S. S.—The Practical Manage-
ment of Dynamos and Motors . With a special chapter by
H. A. Foster. Illustrated. Second edition, revised and
enlarged $1.00

Crosby, O. T., and Dr. Louis Bell.—The Electric Railway in
Theory and Practice. A Complete Treatise on the Con-
struction and Operation of Electric Railways, Second edi-

tion, revised and enlarged. 183 lUnstratlOQB $2.50

Desmond, Chas.—Electricity for Engineers Part I. Con-
stant Current. A deer and comprehensive treatise on the
principles, construction and operation of Dynamos, Mo-

• tors,rLamps. Indicator and Measuring Instruments; also a
full explanation of the electrical terms need in the work.
Part II. Alternate Current Apparatus. Containing an
explanation of the principles governing the generation of.

and a description of the instruments and machinery used
in connection with Alternate Electric Currents- .Illus-

trated. Revised edition $2.50

Dyer, A.—Induction Oolla. How Made and How Used. Third
edition. Boards $0.50

Fleming:, J. A.—Short Lectures to Electrical Artisans. A
course of Experimental Lectures delivered to a Practical
Audience. Fourth edition. 74 lUustratione $1.60

Fleming, J. A.—The Alternate Current Transformer In
Theory and Practice. Vol. I. The Induction of Electric
Currents, 500 pages, fully illustrated and with copious
index. Second edition $3.00
Synopsis of contents; Chapter 1. Introductory. 2. Elec-

tro-Magnetic Induction . 3. The Theory of Simple Periodic
Currents, i. Mutual and Self Induction. 5. Dynamical
Theory of Current induction.
Vol. II. The Utilization of Induced Oorrents, 8vo. cloth.

LondoQ, 1802 ' $6.00

Qore, Q.—The Art of Electro-Metallurgy, including all Known
Processes oE Electro Deposition. Fourth edition $2.00

Qordon.—School Electricity. Sources, Currents, Measure-
ment, Telegraphv, Telephony, Lightning, Electrolysis,
Induction, etc. 262 pages, with 140 illustrations $2.00

Qrier, Thos. G.—Wiring for Motor Olrcaits. , A handy little

pamphlet containing tables for wiring and for motor serv-
ice, arranged in convenient form for ready reference. $1.00

Hasklns.C. H.—The Oalvanometer and its Uses. AManualfor
Electricians and Students. Fourth edition, revised .\$1.50

Haskins.—Transformers. Their Theory, Ooustmction and
Applicallon Simplified. 38 Illustrations $1.26

Hawkins, C. C. and F. Wallis.—The Dynamo, its Theory,
Design and Manufacture. 190 llIustrationB $3.00

Hering.—Practical Directions for Winding Magnets and
Dynamos. 12mo. cloth, reprint without additions $1.25

Hopkins, Geo. M. — Experimental Science. Elementary,
Practical and Experimental Physics, 650 Illustrations $4.00

Hopklnson.—Original Papers on Dynamo Machinery ^nd
Allied Subjects. Illustrated.. $1.00

HopkinsoHi Dr. John.—Dynamic Electricity; Its Modern Use
and Measurement, chiefly in Its Application to Electric
Lighting and Telegraphy $0.50

Hospitaller, E.—Domestic Electricity for Amateurs, Trans-
lated from the French. With additions by 0. J. Wharton.
With illustrations '. $2 50

Houston, Prof. E. J.—A Dictionary of Electrical Wor^s,
Terms and Phrases. Third edition, re-wrltten and greatly
enlarged. Large 8vo. 662 pages, and 570 illustrations

$6.00

Kapp, Oisbert.—Electric TransmlBsion of Energy and its

Transformation, Sttbdivison and Dlstribatloa. A -practi-
cal handbook. Third edition $3.00

Kapp, Gisbert.—Alternate Current Machinery Illustrated.$0.60
[Vol. 96 Van Nostrand'a Science Serlee.J

Kapp, Gisbert.— Alternating Currents of Electricity. Their
Generation, Measurement, Distribution and Application.
Authoilzrd American ed. With an introduction by William
Stanley. Jr. Illustrated $1.00

Kapp, Gisbert.—Dynamos, Alternators and Transformers.
138 iUustratlons $4.00

Kempe, H. R.—A Handbook of Electrical Testing. Fifth edi-
tion. 200 illustrations. 8to. cloth. London, 1892..-.. .$7.26
In this edition there Is a considerable amount of new

matter; the old matter has been thoroughly revised.

Kempe. H. R.—The Electrical Engineer's Pocket Book.
Modern Rules, FormulEe, Tables and Data. 32mo, leather

$1.76

Lockwood.jT. D.—Electricity, Magnetism and Electric Teleg-
raphy. A Practical Gnide and Handbook of General
Information for Electrical Stndente, Operators and In-,

specters. 876 pages, 152 lUustratione $2.50

Lockwood, T. D.—Electrical Measurement and the Galvanom-
eter; its Construction and C^ee. Second edition... $1.50

Lockwood, T. D.—Practical Information for Telephonists.
12mo, cloth. N. T $1.00

Meadowcroft, W. H.—The A. B. 0. of Electricity. 36
Illustrations $0.60

Martin, T. C.—Inventions. Researches andWrltlngs of Nikola
Tesla, With special reference to his work in polyphase
currents and high potential lighting. 600 pp. 300 Illustra-

tions, second edition $4.00

Martin, T. C. and Wetzler, J—The Electric Motor and its
Appli2atlons. Third edition. With an Appendix on the
Development of the Electric Motor since 1888. By Dr. L. -

Bell. ' 300 lUustratione $3.00

Haver, and Davis, M. M.—The Quadruplex. With Chapters
on the Dyoumo-Electrlc Machine In Relation to the Quad-
ruplex. The Practical Working of the Duplex Telegraph
Repeaters and the Wheatstone Automatic Telegraph. 63
lUustratione $1.5C

McClure, J. B.—Edleon and his Inventions, with Full Ex-
planations of the Telephone, Phonograph,- Tasemeter.
Electric Light and all his Principal Discoveries, etc. .$1.00

NIaudet, Alfred.—Elementary Treatise on Electric Batteries.
Translated from the French by L. M. FIshbaok. lUus-
trated $a.5o

Noll, Augustus.—How to Wire Buildings. A mannal of the
art of interior wiring. Illustrated $1.50

Pope, Franklin Leonard.—Modern Practice of the Electric
Telegraph. A technical Hand-book for Electricians,
Managers and Operators. 185 lUnstratlons. 14th edition,
rewritten and enlarged $1.60

Prlndle, H. B.—A Popular Treatise on the Electric Railway
of to-day. Fully illustrated $0.25

Russell. Stuart A.—Electric Light Cables and Distribution
of Electricity. 107 illustrations $2.25

Salomons. Sir David.—Electric Light luBtallations. Vol. 1.

The Management of Accumulators. A Practical Hand-
book. 7th edition, revised and enlarged. With illus-
tratlons. 12 mo, cl. London, 1893 $1.50

Sloane, T. U'Conner.—Electricity Simplified. The Practice
and Theory of Electricity, Including a Popular Review of
the Theory of Electricity, with Analogies and Examples
of Its Practical Application In every-day life. Illus-
trated $1.00

Sloane, T. O'Connor.—The Standard Electrical Dictionary.
A Popular Dictionary of Words and Terms need In the
practice of Electrical Engineering, 350 iUustrationB-$3.00

Sloane, T. O'Connor,-Electric Toy Making for Amateurs,
Including BstterieSf Magnets, Motors, Misceltaneoas Toys

$1.00

Sloane, T. O'Connor.—The Arithmetic of Electricity. A
Manual of Elec^cal Calculations]^ Arithmetical Methods,

'. including numerous rules, examples and tables in the field

of practical electrical engineering and experimenting.
Third edition, revised $1.00

Tesla, Nikola,—Experiments with Alternate Currents of High
Potential and High Frequency. A lecture delivered before
tbe Institution of Electrical Engineers, London. With a
portrait and biographical sketch of the Author- Illus-
trated $100

Testa, Nikola.—Lectures on the Electro-Magnet. Illnstrnted,
$1.00

Thurston, Prof. R. H.—Stationary Steam Engines, especially
adapted to Electric Lightinc; Purposes. Treating of the
development of Steam Engines, the Principles of Con-
struction and Economy, with description of Moderate and
High Speed Engines. With many folding plates $1.50

Thomson, Prof. Ellhu.—What Is Electricity? IUnetrated.$0.26
Thompson, Sylvanus P.—Dynamo-Electric Machinery. A

Series of Lectures, with an introduction by Franklin L.
Pope. 16mo. Numerous lUustratione, fancy boards (Van
Nostrand's Science Series, No. 66) $0.60

Thompson, Sylvanus P.—Polyphase Electric Currents and
•Alternate-Carrent Motors. Mailed to any address In the
world on receipt of

, $3.60

Thompson, Sylvanus P.—Recent Progress in Dynamo-Elec-
tric Machines, being a Supplement to Dynamo-Electric
Machinery. 16mo. (Van Nostrand's Science Series,
No. 75).... $0.50

Thompson, Sylvanus P.—Dynamo - Electric Machinery.
Fourth edinon, revised and rewritten. Numerous illus-

trations and 29 plates. l,000pages $6 00

Trevert.—How to Make Electric Batteries at Home. Illns
trated $0.26

Urquhart.—Electro-Plating. A Practical Hand-book on the
Deposition of Copper, Silver, Nickel, Gold, Aluminum,
Brass, Platinum, etc. Second edition; carefully revised,
with additions $2.00

Walker, F.—Practical Dynamo Building, for Amateurs. How
to wind for any output. With numerous illustrations.
16mo, boards. (Van Nostrand'e Science Series, No. 98).$0.50

Webb, H. L.—A practical Guide to the Testing of Insulated
Wires and Cables. lUnetrated $1.00

Webb, Herbert Laws.—Telephone Hand-book, Illustrated.
12mo, cloth. Chicago, 1895 $1.00
The only complete work on the Telephone. All possible

information for any one interested In Telephones and how
to make and operate them.

ELECTRICIAN PUBLISHING CO.
...Suite 5t0 Marquette Buildings Chicago..



WESTERN ELECTRICIAN. September 19, 1896

'Sot showing ^ ME.

WILLARD

5TORA0E

BATTERY
JOINTS
SOLDER
PASTE
PELLETS

""•- BATTERY CO-

CLEVELAND OHIO

Dynamo
c5eltin&s

EENUIiJt hAWHIDE

-JAa LEATHER.

MULTZS PATENT

.JPUUIY COVER.

|eLT DRESSING
AND

BELT CEMENT.

»t. liOuls, Bio., IT 8 A 3 for(Trcular5

BKANOHBS: 164 Summer at, Boston; 113 Libert; St., New Xork; 129Korth lid St., FhllsdelplUB.

THEATRE DIMMERS.
IRON CLAD RHEOSTAT CO., Westfleld, H. J.

ELECTRICAL BOOKS,
JVII Kinds.

ELECTRICIAN PUBLISHING COMPANY,

Suite .'SIO niaranette, CHICAGO.

VULCANIZED FIBRE CO.

EST^BLISHIEID 1873.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
FACTORY:

WILMINGTON, DEL.

In Sheets, Tubes, Rods. Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Bend tor Catalogue and Prices.

The Standard Electrical Insulating Material of the World. i4oey
OFFICE:
ST., NEW YORK.

— OFFICE

F-erris 'NA/'liec
1131 The Rookery.

^o.

REWIRED Wmi HAVEM WHITE CORE WIRE

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon th& market, we have decided to

use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As 3'ou are aware, the wire upon the

wheel is very much exposed and the test

will no doubt be a most severe one.
Yours very truly

THE FERRIS WHEEL CO.
By L. V. Rice. Mgr.

GRIMSHAW WHITE CORE

RAVEN WHITE CORE

PniUIPFTITinN I INF Vll/IRP
Used_by some_of thelargest central Stations

Used exclusively for all Incandescent Light-
ing at World's Columbian Exposition.

Used in some of the largest buildings in the United
States.

and Fire and Police Departments in the U. S.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St., Kew York. BRANCHES; ( CHICAGO: BOSTON: SAN FRANCISCO.
"i
320 Dearborn St. 134 Congress St. 102 Sacramento St.

Black Diamond File Works.
Est. 1 863,

Twelve

Medals

Awarded at

International

Expositions.

Inc. 1895.

Special Prize

Gold Medal

at Atlanta,

1895.

Our goods are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY, j
PHILADELPHIA, PA. Q

IRON ARMORED CONDUIT
(CUMMINC'S PATENTS)

FOR INTERIOR CONSTRUCTION.
ARMORITE - INTERIOR • CONDUIT - COMPANY,

Office and Works: 478-480 Fort SL West, Detroit, Mich.

WIRE
LINKS

WIRE
LINKS.FUSE

SHAWMUT
FUSE WIRE COMPANY,

93 Federal St.,
BOSTON, MASS.

Morris Metcalf, Representative,
lOO Washington St., CHICAGO, ILL.

Elfctric Llglitint; aud
Power Apparatus.

THE

llostoii. Mass., No. 180 Sumiiior St.

Now Vnrk, N. Y., No. 44 linia.l St.

I'hllailoliihlii, Til.. N.I, rm A n;li St.

Atiiiiilii, i:!i., Kiiiiliiiiii.-iiiiiK.

I'lii<:ai!<i. Ill . .Mnnailjioi'k l:l.lt;.

SI, l.iiliin. Mil., WiiliiwrlKlit IllilK,

Sim l'ra?ii:lsi'o, (;al.. No, k; J'lrsl St.

nilslMiiK, I'll,, .foliii v.. niiiiili, camet'le Bldn,
lii-iivi-ir, Colo., KussoU i\: Cu,

, 10 Arc Jjyriii

BRUSH
ELECTRIC CO.,

Office and Works, Cor. Hoiaen and ^Maxou !4ts., CLEVEIiAIVD, OHIO,



$3 per Annum. EVERY SATURDAY. 1 cents per Copy.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

"''h.^r.'HixsoN,"' Simplex Blectrical Company,
eiS7 Monadnock Block. CHICAGO. 75-81 Gornhill, BOSTON, MASS.

IVI
MANUFACTURER OF

INSULATED ELECTRIC WIRE,
SOO AND 20e arORTH THIRD iSTREET.

CSXVBt.E:S.
FHI1.ADEI,PHI>%. PA.

INSULATED WIRES AND CABLES
Aerial,

Underground and

Submarine,
For

TEI<EPHOKrB,
TKI1E6BAPBU
IiieHT and F0WEB.
Lead encasing in all its

Branches.

KBBITK TAFK8.

W. R. BRIXEY, Mfr.,
J. E. HAM, Cen'l Agt.
203 Broadway, New York
S. F. B. Morse,

Chicago, 111.

CALIFORNIA
ELECTRICALWORKS,

San Francisco, Cal.
NEW ORLEANS
ELECTRIC CO.,

New Orleans, La.
KENNEDY &
DUPEROW,

Washington, D. C.

WnXABDL.CAKDEE. I „,,,,_.„ „,_.„.,. GEO. T. MANSON, W. H. HODGINS,
H. DURANT CHEEVEB, f

Business MODagers, g^^,j g^^^_ Secretary.

THE OKONITE COMPANY. LIMITED,

253 Broadway, New York.
INSULATED

WIRESandCABLES,
For Aerial, Submarine and Underground Use.

^ Candee Aerial Wires.

Manson Protecting Tape.

Dkonite Waterproof Tape.

BRANCHES: Chicago, Boston, Pbiladeipbia, Pittsburgh, Minneapolis, Cincinnati, Kansas City,

Omaha. Louisville, St. Louis, San Francisco, London and 3o. America.

;tON'^

TRADEMARK.

IRON ARMORED CONDUIT
(CUMMINC'S PATENTS)

POR INTERIOR CONSTRUCTION.

ARMORITE • INTERIOR - CONDUIT • COMPANY,
Office and Works: 478-480 Fort St. West, Detroit, Mich.

LAMPS
Arc and Incaniescenl.

Adams-Bagnall Electric Co.,

CLEVELAND, O.
New York, 222 Havemeyer Building.

Ciiicaao. 1664 Monartnock Block.

V^^^ 'if'^?.

N. 1. R.
NATIONAL INDIA
RUBBER CO.'S

Wires # Cables.
Factory and OJHces'.

' Fkederick S. MiNOTT, Gen'l Mgr. BRISTOL - R.I.BRANCHES: BKIOIUI., K. 1.

Hew Xorfe Office. 4.S7 Broadway, H. L. Burdlck, Mgr.
San Francisco 677-579 Market St. .

Chicago, Metropolitan Electric Co., 186-188 Fifth ATO.

WESTIIN Electrical Ininmmi Co.,

114-120 William St., NEWARK, N. J., U. S. A.

IhrnMM
Mm Isstrmenis.

These iDBtrtunents are

baeed upon the same gen-

eral principle and are just

aa accxirate as our regular

Standard Portable Uirect

Canent Voltmeters and
Ammeters, bnt are mnch
iaTRer, and the working
parts are Inclosed in a
neatly designed, dust-prooE
cast-lroD case which effect-

ively ehielde the instm-
ments from disturbing in-

flnences of eztemal mag-
aehc fields. Weston Standard Illuminated

Dial Station Ammeter,
Style B.

portable Direct Beading
Voltmeters and Millivolt-
metera. Ammeters sad MU-
ammetere. Wattmeters
and Voltmeters, (or Alter-
nating ana Direct Current
Olrcuits.

Oar portable InHtmmenta
are recognized ae standards
thronKhont the civilized

world.

Our Semi-Portable La-
boratory Standard Volt-

meters and Ammetera are
still better.

They are the most relia-

ble, absointe standards for
Laboratory use.

The NORTHERN ELECTRICAL MFG. CO.,
IWIacdison, ^A^l^.

Manufacturers of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILING OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space in the ordinary manner. All bearings

self-olllne. See our new patented device for CONNECTING flOTORS DIRECT TO LINE SHAFT
SAVING BELTS, PULLEYS AND FLOOR SPACE

CARPENTER
ENAMEL RHEOSTATS.

Automatic Slotor Starters.
Alt sizes. List price of 1 H. P. size, ¥13.00.

Beliable. Fully guaranteed. Highly finished. Cheap.

Ward Leonard Electric Co., Hoboken, N. J.

Queen & Co.,
1012 Cliestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

WASHINGTON PATENT AGENCY,
908-9U G St., N. W.. WasfaingtoD, D. C.

largest in tlie world. Advice free. Electrical
Experts.

"CAHALL"
VERTICAL WATER TUBE BOILER.

BEST IN THE WORLD.
Manufactured by

The Aultman & Taylor Machinery Co.

SEND FOR CATALOGUE.
Cahall Sales Department,
Sole Agents for the V. S.

Bank of Commerce BIcIkm Pittsburg.

Tbe Rookery, Cbicago.

542 Drexel Bide.. Pblladelphia.

lOISTremoot Bldg., Boaloa.

TRY OUR PR!CE!
Been building these machines three years

and now want to branch out.

AGENTS WANTED.
Send for catalogue.

PIQUA IRON WORKS,
Piq^aa, Ohio.

ALUMINUM
LINED,

PATENT APPLIED FOR. POLISHED.
24 Inch Reflector with 20 inch polished brass stem, canopy and

box cluster, wired for four lights. Price $6.75.

Sample 10 inch Deep Gone Reflector sent prepaid on receipt of 75 cents.

Made In all deep and flat cone styles, lo to 35 inches in diameter.

SEND FOR CATALOGUE AND PRICES.

GILLETT MFG. CO., - Detroit, Mich.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
JULIAN SOHOLLSs CO., - 126 Liberty St., N. T. City.
THE REYNOLDS-LABOR & CO., « No. 7tB St., Phila.
SCRANTON SUPPLY &MACH'Y CO., - Scrantoo, Pa.
THOS.KCAREY4BKOS.CO.,26UghtSt.,BBllimore,Md.
MITCHELL, LEWIS & STAYER CO., Seattle Wash.

Gordon Primary Battery
EXCELS IN

Long Life, Efficiency,

Economy, Adaptability,

It is absolutely Non-Freezing.

Labor Saving,

Free from Local Action,

Freedom from Gases and Odors.

Superior Generation of Energy.

These Batteries are in use by the most
prominent Telephone, Fire Alarm and Rail-

road Companies of America.
Send for descriptive circular and price list.

We guarantee all our Cells.

MANUFACTURED BY

The GorflOD-BiirDliaii Battery Co,,
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Reflections?
Yes! We are constantly making them. See
them? We confessthatthis is our business.

Our name indicates it. But they are always
of the pleasing kind. This is the secret of

our success, and the reason why we are the
largest manufacturers of them the whole
world over. As the days shorten we are in

increased demand, but we aim always to

be ready for any call.

WHEELER REFLECTOR CO.,
23 Washington St., Boston, Mass.

"MICANITE,"
A higk-grade insnlation
nsed by leading manafac-
tarers of electrical ma-
cliinery. Samples and
prices on application.

ANifP
REGISTERED

MICANITE RINGS AND SEGMENTS FOR ALL RAILWAY MOTORS.

MICA INSULATOR CO., Sole Manufacturers.
aiETf YORK, CHICAGO, liOKDOSr,

ftlS Water Street. 153 I^ake Street. IS CamomUe Street.

THE

Pateutbd November 14, iBya.

LEADS THEM ALL.
When ordering see that you get

the DCGGAHr.

MADE IN ONE WIRE,
TWO WIRE,
THREE WIRE.

They are corrugated and V-
sliaped grooTe.
They grip Ube a vise.
IHo 8agjs;ing irtre Avhen once

stretched.
They are made of the finest

glazed porcelain. Ten of them
nsed to one of any other make.

No. 1, 3 and * holds wire 16 to 8.

No. 2 and 5 holds wire 6 to 00.

No. 6 holds wire 000 and larger.

Imperial Porcelain Works,
369 Wabash Ave., Chicago, III.

Factory, Trenton, N. J.
Porcelain Specialties of all kinds.

HART FLUSH SWITCH.
Solid Face Plate,

Beveled Edges.

All Sizes of Hart Switches.

6ANG PLATES FOR ANY NUMBER.

Self-Adjusting Handle.

NO BREAKAGE.

Always

the Right Pressure

on Face Plate.

HART & HEGEMAN MFG. CO.,

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ,ALLEN& KELLY. »miD,
J

OHIO.

THE CARD ELECTRIC COMPANY,
IVIansfi^ld, OKiio.

Generators for Power
Transmission and Iso-

lated Ligliting.

Generators are all Mul-
tipolar and Slow Speed.

AgentH Wauited In Unoccupied Territory

CUD
Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates.
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The Fire

Insurance

Underwriters
Have indorsed the

"Pioneer'' enclosed arc lamp because it is a

" Perfect Spark Arrester." Besides, by burn-

ing 100 to 150 hours without change of carbons,

each "Pioneer" lamp saves $15 to $20 per

annum, it is shadowless, steady, noiseless, sim-

ple and safe.

Up-to-date merchants are discarding the

old short hour open arc lamps and substituting

our "Pioneer."

THE ELECTRIC ARC LIGHT CO.

LOUIS B. MARKS, M. M. E.,

Chief Electrician.

s687 & 689 BROADWAY,
...New York... "^^^^

Jewell Belting Co.,

TAKHTERS OF

OAK BELTING LEATHER,
llaiiiifactiirers of . .

.

Higli Grade Oak Belting,

HARTFORD, CONN.

STEIIWI EiEINEERING
(Slatlonarj, Ldcomotiie or -llarine); Jlechaii'

Ics; Heebnnical DmwinE: Eleclritily; Archl-
lecture;' Arphliectnral Braivlng nod Design-

\ins; Civil, Railroad, Ttrirl^p, Jluntctpal aDd
i Hjdraullc Enclnecrin?; I'lumbing; JUnini
Prospeeling; Ens^lbh Brancheii.

The Steam Eogineering coarse is

intended to qualifj" engineers to se-
4 cure Licenses.

t Send for Free circular and Book of
Testimonials, stating the subject yoa
wish to study, to

The Intematlonat 1 b, 1002-
k CorreapoadenceSdiooIs, jScrontoi^Fa*

m
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Midland Electric Co viii

Missouri Tel. Mfg. Co xiv

Moore, Alfred F i

Morrison Southern El. Co.xviii

MunseU & Co., Eugene ii

National India Rubber Co. i

National Ore & Red. Co . . xvii

New York Ins. Wire Co . . . xx
Norman, J. J. Co xvii

Northern Elec. Mfg. Co i

NorthwestEngineer'g Co... xiv

OkoniteCo., The 1

Orient Electric Co., The. . —

-

Otto Gas Engine Wks....

Partridge Carbon Co —
Pearson, F. J. Mfg. Co
Peerless Rubber Mfg.Co.. . x
Perkins El. Switch Mfg. Co. vii

Peru Elec. Mfg. Co , . vi

Philadelphia Eng. Works, xviii

Phillips Ins'd. Wire Co.. xi

Phoenix Glass Co xi

Phosphor-BronzeS.Co.Ld xvii

Piqua Iron Works i

Queen & Co i

Eacine Hardware Co xvi

Reisinger, Hugo
Eichards & Meacham
Eobinson Co viii

Samson Cordage Wks x
Sawyer-Man Electric Co . . . ix

Shawmut Fuse Wire Co. . . xx
Shultz Belting Co xx
Siemens & Halske E. Co..

Simplex Electrical Co.,The, i

Sioux City Brass Works...

Smith, S. Morgan xvi
Standard Inc. Lamp Co.

Standard Paint Co x
Standard Underg.Cable Co.

Stanley Electric Mfg. Co..

Stilwell-Bierce Jk Smith-
VaUeCo... xii, xiii

Storey Motor & Tool Co. .

Stromberg-Carlson Tel.
Mfg. Co xiv

United El. Imp. Co

Valentine-Clark Co viii

VanNuis, C. S x
Viaduct Mfg. Co xiv
Vulcanized Fibre Co xx

Want Advertisements ... xii

Washington Pat. Agency , 'i

Webster, Warren & Co
Wertheim, Ed ~—
Western Electric Co i v

WestlnghouseEl.i Mf.Co . . v

Weston Electrical Ins. Co. i

Weston Engine Co i

Wheeler Reflector Co ii

White Co., The O. C x
Whitney Elec. Inst. Co. . . . x
Willard El. & Battery Co. xx
WilliamsportWdn.Pipe Co.

F'or Olassified Inclose of JKd-v-^r-tisom^ntss S^o VI-
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HARDTMUTH CORED CARBONS for Direct and Alternating Current

ARC L.AIVI
*-»*» I

HABIRSHAW AND Q. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated
CARBONS FOR SERIES ARC LIGHTING.

CKiicago Edison Co.,
DEALERS IN ELECTRIC LIGHTING SUPPLIES,

.139 Adams Street, CHICAGO.

GENERAL WESTERN AGENTS

HABIRSHAW AND 0. E. CO.'S

WIRES AND CABLES.

A COOP THING.
AN ELECTRIC STOVE FOR $4.00.

r Xo. 1701—Portable Stove—
iVn inches diameter mounted on en-
amelled slate base—"Hot" in two
minutes. Just the thing to boll an
egg, warm the baby's milk, make a
toddy or any hot drink. Suitable
for a physician's office—sick room-
apartment houses. Requires two am-
peres on llOvoIt circuits; packed one
in a bos complete with cord and plug
ready for use. State whether for Ed-
ison, Westinghouse or T.-H. sockets.

Send for one and try it.

For sale by all supply dealers or sent
by express on receipt of price from
any of the offices mentioned below.

^A/'E 1.A.KI -the: best ^A.W^ fHE^KI-l

AMERICAN ELECTRIC HEATING CORPORATION,
GEXERAX OFFICE:

SEARS BUILDING, BOSTON.

Branch Oflices

:

Havemeyer Building, New York.

Monadnock Building, Chicago.

We maanfac-
toTB a high
grade Knile
Switch for
ewltohb o a r d
work. We call

IttheBSwItcb.

We have in stock in our Chicago Store

WAITING FOR
YOUR ORDERS

I

Sockets, Switches, Cut=Outs, I

> Tubes and Insulators,

: Shawraut Fuse Wire and
Knife Switches,

Bells, Annunciators,

: Batteries, Push Buttons,

;
Fan Motors, Electric Supplies <

of all Kinds.

A quick break switch, made In sizes from 50
amperes capacity to 800 amperes. They
will be listed lo our new catalog.
We manufactnrearc and incandescent
namoB and direct carrentmotori, Also arc
lumpe.

7^' Western Electric Company.
Chicago. New York.

Hill iPlllli
ELECTRIC
LAMP
SIGNS ...

.

NEW ERA IN ELECTRIC ADVERTISING.
Each lamp is a single letter, which greatly simplifies the construction

of a sign, and permits an unlimited advertising display. This sign
is low-priced, economical of operation, easily read, very conspicuous,
and may be changed in a moment from one form of words to another.
We manufacture High Grade Incandescent Lamps. Lamps of any

voltage furnished.

^KaW y^ur IMEXV^EST S«_I^PI-'>r H^USE -fc

DICKINSON ELECTRIC SUPPLY CO.,
High Grade Incandescent Lamps,

American Tract Society Building, NO. 150 NASSAU STREET, NEW YORK.

"WrMtCarHHttr.
(PATENTED.)

Simplicity— Effectiveness—Durability—Economy.
Xo coils to short-circuit or break, no oxidation, perfect air
circulation, easily controlled and regrnlated by patented knife
svrltcli. Adjustable to three diflferent degrees of heat. Prices.
etc., on application. .......

H. W. JOHNS MANUFACTURING CO.,**""*? ".""".""•^.Fi'rA^U 11.1.

New Vork. Philadelphia.

DON'T READ
The WESTERN ELECTRICIAN unless you want

to be made fully aware of what is going on in the

electrical field.

BUCEE7E
QUALITY

UNEQUALED.
FACTORY
PRODUCTION
TRIPLED.

IIMOAIMD
Monadnock Building,.Chlcago.

;iM' IVI
THE BUCKEYE ELECTRIC CO., Cleveland, Ohio.
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We bnild all necessary apparatus for the transmission of Blectrieal
Power tltrongh factory or other bnlldings.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORK, H. B. Coho & Co., Mail and Express Building.
PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bldg., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

Westinghouse Electric and Manufacturing Company,
Pi-t-tsburs, Pa.,

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution in Cities, Factories, Mills and Mines.

The Tesla Polyphase Alternating System of Electrical Transmission by which
Poorer, Incandescent and Arc liighting may be operated from the same circnits.

The Westiiighouse Electric Railway System, which Is the most Durable, Economical and Efficient on the Market.

B05T0N, Excbinie Bulldlne.
PHILADELPHIA, Qlru-d Building.

WASHINQTON. D. C 1333 P St. N. W.

NEW YORK, IJO Broadway. PITTSBURQ, We>tlni[house Bulldlnr. CHARLOTTE. N. C. 36-38 Colleee St.
CHICAQO. New York Life Building. TACOMA, WASH., 103 South lotb St. BUFFALO. Erie County Bank Bulldlne.

ST. LOUIS, American Central Bldg. SlTRACUSB, N. V., Baitable Building. SAN FRANCISCO, nilli Building.

For Canada address AJteam & Soper, Ottaira. Can.

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED

BY W. H. WAKEMAN.
Cloth. 53 Chapters.272 pages.

Containing a complete list of 300 questions such as will be asked of any
Engineer when taking examination for U. S. Government or State License, all

of which are fully answered in the text.

i=Rice. $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knov/s the wants
of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

As one engineer who has read the book says: "I think there are few engi

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more besides."
The author has treated of a very great variety of subjects which are of

vital importance to all who wish to improve and extend their knowledge of

steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely

separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a
sturdy branch of the National Organization, makes him especially competent
in this part of the work.

The many flattering commendations which this book has already received
from competent judges and high authorities, speak well for its value.

ELECTRICIAN PUBLISHING COMPANY, - - - Suite 510 Marquette Building, Chicago, III.

AMERICAN-BALL ENGINE.
The result of twenty=five years' experience with four thousand engines, designed

and built by Mr. Frank H. Ball.

The latest development in practical steam engineering. New features, improved design and
finish, but the same old valve that has saved thousands of tons of coal in the last quarter of a

century, and is the only form of valve used in single valve automatics, that follows its own wear,

and never leaks.

We also build a full line of multipolar dynamos and motors, and our new six-pole generators are

adapted to our American=Ball Engine, making complete and symmetrical generating units.

AMERICAN ENGINE CO., Bound Brook, N.J.
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We are making the very best Carbons now on the market, and

selling them at prices that you cannot afford to remain unaware

of. Operating as we do the largest factory outside of the

** Trust/' with a daily capacity of 150,000 carbons, the prompt

execution of large orders is assured*

AIVIERIOAIM OARBON OO
IMobl. >vill< Ind. U. S. A.

[HcrcLlesBAtterie
1^ Clede batteries

Pcny Electric MrcCo,— Pcnu, l>D. .

P0aCOAl>l IHStiAnOn Of all Kinds, i

Wp Soltdt the maKIn^ of "

SpeC%l DESicriS of^ Porcelain.

Bulletin No. 2, General Supplies.
" No. 4, Hedical and Surgical Appara=

tus.
" No. 10, Dental Apparatus.
" No. 12, Dynamos, Experimental.
" No. 14, riotors. Battery.
" No. 20, Electric Cooking and Heating

Apparatus.
X Ray Apparatus. (Special Circular.)
Weshallbe pleased tomailanyoftheseon request.

CLYMER& HEILMAN,

. Manu[acturing Electricians,

Correspond
with us.

Reading, Pa.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accnmnlators.
American Battery Co.
Electric Storage Battery Co.
Willard Elec. & Battery Co.

Annnnciators.
Cliicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Mason, J. W.
Menominee El. &. Mech. Co.

Arc Ijamps.
Adams-Bagnall Elec. Co.
Chicago Gen'l Fixture Co.
Electric Arc Light Co.
Fleming-Spence Elec. Co.
Ft. Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.
Perkins Elec. Switch Mfg. Co.

Van Nuls, C S.

Weatlnghouse El. & Mfg. Co.

Arc Light Cord.
Samson Cordage Wks.

Assayers.
Nat'I. Ore & Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Electric Storage Battery Co.
Gordon-Burnham Bat. Co.
Leclanche Battery Co., The.
Mason, J. W.
Menominee El. & Mech. Co.
Midland Electric Co.
Northwest Engineering Co.
Pearson, F. J- MIg. Co.
Western Electric Co.
WUlard Elec. & Battery Co.

Bells.
Electric Appliance Co.
Huebel & Manger.
Menominee El. &. Mech. Co.
Western Electric Co.

Belting.
Channon Co., H.
Jewell Belting Co.
Shultz Belting Co.

Bicycles.
Arnold, Schwlnn & Co.

Boilers.
Abendroth & Root Mfg. Co.
American Boiler Co.
Clonbrock Steam Boiler Co.
Collins & Co.. H. E.
Racine Hardware Co.
WcBton Engine Co.

Books, Klectrlcal.
Electrician Publishing Co,

Bronze.
Besly &Co.,ChaB. H.
Phosphor EronzeSm.Co.,Ltd.

BrnMhes.
HolmeB Flbre-Graphlte Co.
MaRon, J. W.
Partridge Carbon Co.

Burglar AlamiH.
Eiectri'; Appliance Co.
Hu»!b*)i Hi Manger.
Menominee El. & Mech. Co.
WeBtern Electric Co.

Cables fSfift Insulated Wires.)
Cables, KIcetrIc {Heelnsu-

lat*:<l WlrftH), Copper,
Mheet and Bar.
Amorlcian Eleo. Works.
Hrli';y, W, U.
EsHtt^rn Electric Cable Co.
Moore. Alfred P.

New York Ins. Wire Co.
Simplex Electrical Co.
St»ndard Underground C. Co.
Wentorn Electric Co.

Carbons.PointsA Plates.
American Carbon Co.
Chloago EdUoD Co.
OhlCAgo General Fixture Co.
Electric Appliance Co,
General Electric Co.
M&Hon. J. W.
PartrldHc Carhon Co.
ItelHlnger. Hugo.
Standard Palot Co.
Werttaelm, Ed.
Weitern Elootrlo Co.

Compound.
Electric Appliance Co.
Johns Mfg. Co., H. W.
Okonite Co.
Standard Paint Co.

Condnits.
Armorite Interior Cond. Co.
Electric Appliance Co.
Willlamsp't Wood'n Pipe Co.

Construction &. Repairs.
Ft. Wayne Elec. Corporation.
Piqua Iron Works.
Richards & Meacham.

Contractors and Electric
I/i^ht Plants.
Akron Elec. Mfg. Co.
Arnold, B. J.
Bain, Force.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Clymer & Heilman.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
United Elec ImprovementCo.
Westinghouse Elec & MfgCo.
Western Electric Co.

Copper.
Besly&Co., ChasH.
Bowers Bros.

Copper Wires.
American Electrical Works.
Besly&CcChas H.
Brlxey. W. R.
Ciiicago Edison Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
FlberiteCo., The.
General Electric Co.
Mason, J. W.
Menominee El, & Mech. Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordage.
Samson Cordage Wks.

Crookes* Tubes.
Edison Dec. & M. L. Dept.
Leltoy, J. A.
Perkins Elec. Switch Mfg.Co.

Cross-Arms, Pins and
Brackets.
Brady. T. H.
Commercial Elec. Sup. Co.

' P^Iectrlc Appliance Co.
Farr Tel. &Const. Supply Co.
FlberiteCo., The.
Locke. Fred. M.
Mason, J. W.

Cut-Onts and S^vitches.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymor A, Hollinan.
Commercial Elec. Sup. Co.
Cutter El. & Mfg, Co.
Eddy Elec, Mfg. Co.
Electric Appliance Co.
Eyanson & Armprlester.
Farr Tol. & Const. Supply Co.
FlberiteCo.. The,
Forest City Elec. Wks.
Ft. Wayne Klec, Corporation.
General Elec. Co.
Hart &L Hogeman Mfg. Co,
Imperial Porcelain Works.
Mason, J. W.
Monomlnoo El. & Mech. Co.
Morrison Southern El. Co.
Perkins Elec. Switch Mfg, Co.
Shawmut Fuse Wire Co.
WestlnghouHC El. & Mfg. Co.

Bynamos.
Akron Elec. Mfg, Co.
American Engine Co.
BruHh Electric Co.
Card Electric Co.
Clymer A Hcllman.
Colburn El. Mfg. Oo.

Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Mayo, V. J.

McEwen, J. H. Mfg. Co.
Northern Electl. Mfg. Co.
Piqua Iron Works.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Johns. H. W., Mfg. Co.

Electric Railways.
Brush Electric Co.
Card Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and Mechani-
cal Engineers.
Arnold. B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae. A. L.

Electrical Instruments.
Chicago Edison Co.
Clymer A Heilman.
Commercial Elec. Sup. Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Queen A Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
Central Electric Co.
Clymer & Heilman.
Commercial Elec, Sup. Co.
Gillett Mfg. Co.
Imperial Porcelain Works.
Menominee El. & Mech. Co.
Pearson, F. J. Mfg. Co.
White Co., TheO. C.

Electro-Plating Mach*y.
Besly&Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Engines, €ias.
Norman Co., J. J.
Otto Gas Engine Wks,.

Engines, Steam.
American Engine Co.
Ball Engine Co.
McEwen, J. H. Mfg. Co.
Philadelphia Eng. Works.
Racine Hardware Co.
Weston Engine Co.

Fan Ontflts.
Dlehl Mfg. Co.
Metropolitan Electric Co.
Westinghouse El. A Mfg. Co.

Feed ^Vater Heaters.
Goubert Mfg. Go.

Fibre.
Butler Hard Rubber Co.
Holmes Fibre-Graphite Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Ca,,G. A H.

Fire Alarms.
Western Electric Co.

FixturcN. El. d^ Conih'n.
Chicago Oen'l Fixture Co,
Whoolor Rcllcctor Co.

Fuse Wire.
Brlxey, W. P
Electric Appliance Co.
FIborltoCo., The.
General Electric Co.
Shawmut Fuse Wire Co.

tiiaskets.
Jonns, li. W.. Mfg. Co.
PoorlosB Rubber Mfg. Co.

Gears.
Besly A Co., Chas. H.

General Elec. Supplies.
Besly A Co., Chas. H.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
Cutter El. A Mfg. Co.
Dickinson Elec. Supply Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Huebel A Manger,
International Elec. Co.
Johns, H. W., Mfg. Co.
Mason. J. W-
Menominee El. A Mech. Co.
Metropolitan Electric Co,
Midland Electric Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Pearson, F. J. Mfg. Co.
Peru Elec. Mfg. Co.
Shawmut Fuse Wire Co.
Sioux City Brass Works.
Westinghouse El. A Mfg. Co.

Globes and Electrical
Glassivare.
Chicago Gen'l Fixture Co.
Locke. Fred. M.
Phoenix Glass Co.
Wheeler Reflector Co.

GoT'nors, Water ^Vheel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.
FlberiteCo., The.

Headlights.
Wheeler Reflector Co.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing materials.
Br&ey, W. R
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Empire China Works.
Eyanson A Armprlester.
Farr Tel. A Const. Supply Co.
FlberiteCo.. The.
Hart A Hegeman Mfg. Co.
Johns Mfg. Co.,H. W.
Kartavert Mfg. Co.
Locke. Fred. M.
Mason, J. W.
Menominee El. A Mech. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Peru Elec. Mfg. Co.
Phllllpa Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated W^ires and
Cables—Magnet AVIres.
American Electrical Works.
Brlxey, W. R.
Chicago Edlsoo Co,
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
LaaoU & Co., Edward.
Mason, J. W.
Metropolitan Electric Co.
Moore, Alfred P.
National India Rubber Co.
New York Insulated Wire Co.
OkonltoCo., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground O.Oo.

Lamps, Incandescent.
Adams-Bagnall Elec. Co.
Buckeye Electric Co.
Chicago Edison Co.
Dickinson Elec. Supply Co.
Edison Dec. A M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co..
Orient Electric Co.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Standard Incan. Lamp Co.
United Elec. Imp. Co.
Westinghouse El. A Mfg. Co.

liightning Arresters.
Electric Appliance Co.
General Electric Co.
Van Nuis, C S.

Westinghouse El. A Mfg. Co.

magnet ATire.
(See Insulated Wires.)

mechanical machinery,
Besly A Co., Chas. H.
Ferracute Machine Co.

mica.
Bowers Bros.
Johns Mfg. Co., H. W.
Munsell A Co., Eugene.

mining Apparatus, Elec.
General Electric Co.
Westinghouse El. A Mfg. Co.

motors.
Akron Elec. Mfg. Co.
American Engine Co.
Brush Electric Cc.
Card Electric Co.
Colburn El. Mfg. Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Mayo, V. J,
Menominee El. & Mech. Co.
Northern Electl. Mfg. Co.
Piqua Iron Works
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Westinghouse El. A Mfg. Co.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W.. Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
Johns, H. W., Mfg. Co.
Standard Paint Co.

Patent Agencies.
Washington Patent Agency.

Phosphor Bronze.
Phosphor Bronze Sm, Co.Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWItt, Cedar Co.
Hart, C. S.
Valentine-Clark Co.

Porcelain.
Commercial Elec. Sup. Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
Locke. Fred. M.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Push Buttons.
Electric Appliance Co.
Northwest Engineering Co,

Reflectors.
Gillett Mfg. Co,
Phoenix Glass Co.
Wheeler Reflector Co,

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward. Elec. Co.
Westinghouse El. A Mfg. Co.

Sal Ammoniac.
Klipsteln&Co., A.

Speaking Tubes.
Electric Appliance Co.

Speed Indicators.
Besly A Co.. Chas. H.
Queen & Co.
Weston Electrical Inst. Co.
Whitfney Elec. Inst. Co.

Steam Heating.
Webster A Co.. Warren.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
Willard Elec. & Battery Co.

Street Cars.
Brill, J. G. Co.
Ladd, A. W.

Supporters, Inc. I^amp.
White Co., TheO. C.

Tapes. Insulating.
American Electrical Worlts.
Brlxey. W. R.
Chicago Ins. Wire Co
Electric Appliance Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones and Tele-
phone material.
Commercial Elec. Sup. Co.
DeVeau & Co.
Farr Tel. & Const. Supply Co.
International Elec. Co.
Mason. J. W.
Menominee El. & Mch. Co.
Missouri Tel. Mfg. Co.
Northwest Engineering Co.
Richards A Meacham.
Stromberg-Carlson Tel.M.Co.
Viaduct Mfg. Co.
Western Elec. Co.

Transformers.
Chicago Gen'l Fixture Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co."
Westinghouse El. A Mfg. -Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Cap.
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbine ^Vheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Smith, S. Morgan.
Stilwell-Blerce & Smith
Valle Co

UniTersitles.
Cor. School of Technology.
Int. Corr. Schools.

W^ater AVheels.
Dayton Globe Iron Works Co.
Leffel A Co , Jas.
Smith. S. Morgan.

Wire, Bare.
Besly & Co.. Chas H.
Brlxey, W. R.
Electric Appliance Co.
National India Rubber Co.
Okonite Co., The.
Phllllpa Insulated Wire Co.
Standard Underground C- Co.

X Ray Outfits.
Carbutt, John.
Edison Dec. A M. Lamp Dept.
LeRoy, J. A.
Queen & Co.
Robinson Co.

^^r A.lpHabA'til^rail Imdciac of JXcl^r€»r-t:la kt-t'bs Si^Of^ F^aBC» Itt.

n
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IM 1896.

THE NEW DIEHL ELECTRIC FANS.
o-e-o

HIGHLY FINISHED IN

Japan,

Nickel,

Polished Brass

...AND...

Venetian Designs.

cs^e^s*

INCREASED
EFFICIENCY.

IMPROVED
MECHANICAL
CONSTRUCTION.

For Ca-talosues and l^rice L.is-ts A.cldres:

DIEHL MFG. COMPANY,
561-563 BROADIVAT, SIEIV YORK CITY.

128-138 ESSEX STREET. BOSTOSI. ELIZABETHPORT, N. J.

uiroTrnii [i CPTDIPIAM ^^^^^^^ ^^^^^ ^^^^^ ^^^ ^^^ ^^^^y

TlLU I mill LLCU I lllulnll reader than can be found in any

other journal devoted to electricity- Although large claims of superiority have been made

by our contemporaries^ it has been [(111Mil t^^t the Western Electrician is far

above the other papers in the matter rUUIIU °^ news, as is evidenced by the follow-

ing testimonial: ^^Although I have taken every electrical Journal, there is none I like so well as

the Westem Electrician/^ This is the reason the Western Elec-

trician has so large a circulation, even if it was not found at the NORTH POLE.
IME>A^ YORK, 219 IHavemeyer Buildirtf CHIICA.^^, 1537 IVIonaclnocI*: Building.

PERKINS

BRACKET DOVETAIL ROSETTE.
This cap and any base for Monlding, Concealed or Cleat Work.

All kinds and styles of onr Rosettes on hand at factory and offices.

Five new specialties just oat. Have yon seen them all?

•««••••»»••••••»•••»*»»

Perkins Electric Switch Mfg. Co.,

RD, OOIMIM.
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The C-S SWITCH does
not "happen" to be the stand-

ard for high grade work; we
have worked for years to

make it so. THE CUTTER
ELECTRICAL & MFG. CO.,

1 1 12 Sansom St., Philadel-

phia.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite BIO Manuette BIdo.. CHICAGO.

LE ROY'S
IMPROVED

ALUMINUM X-BAY FLUOROSGOPE.

FOUR TIMES AS SENSITIVE AS ANY YET MADE.

Low Price, I Complete Porlable X-Ray I
Goods Guaranteed.

High Quality.
| flulfilS for PhyslCJanS

I

Weight 6 Ounces.

J. A.

AND OTHERS DESIRING AN OUTFIT FOR EXPERIMENTAL USE.
S^rtd S't^rttps -For <sir^%jtsir.

131:1-1 S-t., IMev^ Yorlc.

ROBINSON CO.,X-RAY
15 Dearborn St„ Chicago, Mfrs., -^^ m^~^ Apparatus.

No More Liquid Batteries.

THE ROYAL COMBINES BEST FEATURES OF
LIQUID AND DRY BATTERIES.

ADVANTAGES:
No action until water is added, hence can be kept

in stoclv for years.
Especially adapted for export, as extremes of tem-

perature will not affect it.

For open circuit work only.
E. M. F. 1.50 on open circuit. ( o,, 3,,,,,,„„,,
Amperage .3. on short circuits. (

^uaianieea.

Size 5i" by 2*", weight li lbs.

F^Fai^E: 50 ^EiM-rs.
Samples sent to any part of U. S. A. on receipt of 75 cts.

Liberal arrangements made with trade.

MIDLAND ELECTRIC COMPANY,
5 Hanover street, - - New York, U. S. A.

X -RAYS
FOR EVERYBODY.

Id'XA^arcl Tr^'v^r-t.

Just off the Press. 80 Pages. 39 Illustrations.

Fully describes in plain terms Liow to perform experiments with the X-Ray Outfit.
Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorfi Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit
very cheaply, including a Fluoroscope.

Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO.,
^'°

Stl^S-iSJ.'"^-

VIEDOERY SNA/ITOMES °?g^ tl?JlS?"i„'i,°rrEY
Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension. Handsomely Finished.

Absolutely Reliable. Complete Stock Carried in Chicago.

MASON ELECTRIC EQUIPMENT CO., SelliDg Agents, Telephone Harrison 714, I 202 Flsher BIdg., CHICAGO.
Manufactured by THE FIBERITE CO., Mechanicville. N. Y. Hoefgen, Moxham & Co., 80 William St., N. Y. Joshua Hendy Machine Works, San Francisco, Cal.

G/?/-S/V B/\f,

Arc Lamps,
Carbons,
Wire,

ELECTRICAL SOPPLIES and FIXTORES.

169 Adams St., CHICAGO, ILL.
'J

BUY
^'oiir r;iL-ctric-al Book.s of tlic Electrician

Publishing Co., Suite 510 Harquette
Bldg., Chicago. You will save TIME and

MONEY by doing so

ALL
Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

OF INSULATED WIRES AND CABLES.
By Hekbeet Laws Webb.

A New Book—Just What You Need.

A Practical Guide to the Testing of Electric Light, Electrie

Railway, Telephone and Telegraph Wires.

PHICE, POSTAGE PREPAID, fl.OO.
SEND YS YOVB OBDEB NOW.

ELECTRICIAN PUBLISHINC COMPANY,
Suite 510 Marquette Building, CHICAGO.
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NEW YORK, 120 Broadway.

BOSTON, Exchange Building.

CHICAGO, New York Life Building.

TACOMA, WASH., 102 S. 10th Street.

BUFFALO, Erie County Bank Bldg.

PHILADELPHIA, Girard Building.

ST. LOUIS, American Central Bldg.

CHARLOTTE, N. C, 36-38 College St.

SYRACUSE, N. Y.,Bastable Building.

SAN FRANCISCO, Mills Building.

WASHINGTON, D. C, 1333 F. Street,

N.W.

Robinson S'tr< ^t, - - JlesHenv, rinsylv^aini

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 510 Marquette Building,

CHICAGO, ILL.

ONE
DOLLAR
EACH.

M NEM BOOK.
NOiA£ REKDY.

ELECTRIC TRANSMISSION HAND-BOOK.
Lieut. F. B. Badt's latest addition to our famous hand-book series, of which

45,000 copies have been sold. The new book deals in the author's well-known
practical style with all the problems of Electric Power Transmission.

NOW READY. PRICE SI.OO.

Electrician Publishing Company, Suite 510 Marquette Building, Cliicago.

THE aENERAL ELECTRIC lONB BURNING ARC LAMP.

Simple IN/lechanism,

l-very Part IN/lade F

Use.
(eadily Inspected.

^r

Needs l_i-t-tle ilV-t-ten-

-ti^ri.

MisH Vol-tage,

L.^'vi^ Current:.

The Ideal C^mbina-
-ti^n F'^r L.^ns Runs.

lOO -to ISO Hours A.c-t-

ual S^r-vi^^ AA^i-th

On^ Trimming.

l^^nomy in Current,
l^^n^my in Carbons,
icson^my in L.ab^r.

General Electric Company,
MAIN OFFICE, SCHENECTADY, N. Y.

SALES OFFICES IN ALL LARGE CITIES IN THE UNITED STATES.
For Canada, address Canadian General Electric Company, I.td., Toronto, Ont,
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WIRES AND CABLES

Weatherproof Wire
is still without an equal as a high-grade weatherproof

line wire.
"O. K." wire is always neatly packed in coils, reels

or cases, and will be received in flrst-class shape. It

has a smooth polished finish and every foot ot wire can

he relied upon to be equal to the very best sample ever

submitted

BUT BEST OF ALL
it costs no more than inferior "no-name" weatherproof wires which have only an
apology for an insulation. ^^^^^^^^^^^^

GENERAL WESTERN AGENTS,

ELECTRIC APPLIANCE COMPANY,
Electrical ISnpplies, 343 lladisom Ht., Chicago.

ALL SIZES IN STOCK.

WHY BE A FOGY?
GASKETS HADE
ISJ8TASfTI.Y WITK

I in. for

UNIONS.
J in. for

HAND-HOLES.
g- in. for

MAN-HOLES.
Put up in boxes, weight 3 to 6 lbs.

Patented and Manufactured exclusiTely by

PEERLESS RUBBER MANUFACTURING CO.,
16 Warren St., JiT.W TORK.

SEND FOB
SAMPLES
AND
PRICES
OP

SAMSON SPOT CORD

For Arc LightandTrolIey Cord,

SAMSON CORDAGE WORKS, • BOSTON, MASS.

Electrical Compound.
THE MOST THOROUGH INSULATOR.

Insures Perfect Satisfaction.

ARMATURE AND FIELD COIL VARNISH,
made of the Highest Ingredients.

THE STANDARD PAINT CO.,
8 1 -83 John St., New York.

GENERAL WESTERN AGENTS,
Metropolitan Electric Co., 186-188 Filth Avenue, Cliicago.

EUROPEAN REPRESENTATIVE,
Robert W. Blackwell. 39 Victoria St., Westminster, London, S. W.
Phlladelpbia Ajents, NOVELTy ELEC. CO., 50.54 N. Fourth St.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H.

MANUFACTUKEES Or

High Grade Electrical Instru-

ments of every description.

RdNTGEN RAY

APPARATUS
OF ALL KINDS.

ELECTRIC SIGNS.
MINIATURE AND

DECORATIVE LAMPS.

CATALOGUES ON APPLICATION.

EDISON DECORATIVE AND MINIATURE

LAMP DEPARTMENT,

(GENERAL ELECTRIC CO.)

HARRISON, N. J.

Highest Insulation

Triple Petticoat China

AND

Glass Insulators

for High Voltage Power

Transmission,

Street Railway, Elec-

tric Light, Telegraph

and Telephone

Lines.

Send for Catalogues.

FRED M. LOCKE,
VICTOR, N. Y.

MANHATTAN GENERAL CONSTRUCTION CO.. ^^E^^o^^r'

ENCLOSED ARC LAMP
Burns 150 hours with 12 inches of carbons.

8,000 Manhattan Arcs in service.

100 CENTRAL STATIONS.
753 Monadnock BIdg.,

CHICAGO.
61 I John Hancock BIdg.,

BOSTON.

CHICAGO INSULATED WIRE CO.,
153 LAKE STREET, - CHICAGO.

REMOVAL NOTICE.
Ajax Specialties, including the well-known Switch, Lightning Ar-

rester and Arc Lamps bearing this name, will hereafter be found at 43
Cortlandt St., New York, where I have united shop and office forces.

O. S. VA.IM IMLJIS.

Preserve Your Copies
OP THE

Western Electrician.
BINDERS $1.00 EACH.

ELECTRICIAN PUBLISHING CO.,

Halte510]tlarqu<:ttcltuiltllu2, . . . . CHICAGO.

GrImshaw Wires and CableSi

Incandescent Lamps,

Sockets. Switches, Etc.

J. W. MASON,
DEALER IN

General Electrical Supplies,
KANSAS CITY, MO.

Incandescent Lamp Supporters

Instantplaceinent:in<l fixture of lamp in any
(lesireiiiiosition, wltli no attention to fastenings.
Adaptea to every reiiulreinent from library to

workslioii. Senil for cataloRue C.

THE 0. C. WHITE CO., WORCESTER, MASS.

No Sparking Under Varying Load,

No Wear on the Commutator.
90;< PURE GRAPHITE.

Holmes Fibre=Grapliite Mfg. Co.,

station Z, Philadelphia.
WHITK FOR VltlCK 1,11st.

FIBfiE-GRmiJEJ

COMMUTATOR jI
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Eugene F. Phillips, Prest. W. A. Hathaway, Xreas. AV. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
' ' ' PHOTIDEXCE, JR. I.

'

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, P. C. Ackerman, lo Cortlaudt St.

Chicago Store, F. E. Donohoe, 241 Madison St.

Montreal Branch, Eugene F. Phillips' Electrical Works.

^Sttid -Tor- CATALOtiuC \^ ^
!

rt* ^'^f^oK tUc'i^'^Ai^ fiMuN'^ff^'^fi^^cr^iK'^N i)\{W

fHI
ii

CLARK" WIRE.
For Switchboard, Railway and Motor use,

we make all sizes of Stranded and Flexible

Wire and Cables with Clark's Insulation.

The Clark Wire has been before the

public and in use for the past nine years,

and has met with universal favor. Thou-

sands of miles of this wire have been sold,

and are in use throughout the United

States and Foreign Countries, and the de-

mand for it is constantly increasing, be-

cause it always gives perfect satisfaction.

s

In a Letter from the Inspector of the Boston Fire Under-

writers' Union, he states: "A Thoroughly Reliable

and Desirable Wire in every respect."

The Rubber used In insulating our Wires and Cables is es-

pecially chemically prepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extreme cold
weather, and is not affected by heat.

We guarantee our Insulation wherever used. Aerial, Un-
dergroimd or Submarine, and our net prices are as low, if

not lower, than any other first-class Insulated Wire.
We shall be pleased to mail Catalogues with Terms and

Discounts for Quantities.

Eastern Electric Cable Co.,

61 and 63 Hampshire St., Boston, Mass.

HENRY A. CLARK,
Treas. and Genl. Mgr.

HERBERT H. EUSTIS,
Pres. and Electrician.

/OOCP

T£t£PffOA/P

mffi ^

W/f/T£ OS /

INTERNATIONAL ELECTRIC CO.
76 Beekman Street,

]Vew York.
Ruhmkorff

Induction Coils,

Telephone Colls, Experi-
mental Work, Small Ma*
cfainery. Binding Posts.

The EraPaslirms.
T. H. Brady, New Britain,. Conn., U. S. A.,

Manufacturer oE Mast Arms.Pole and
Swinging Hoods, House Brackets and
other Specialties for Construction
"SSfir^i.— Catalogues and Prices fur-
nished on application.

SAL AMMONIAC.
(ELECTRIC BRAND.)

For Electrical Purposes.

Guaranteed 98/99 per cent, and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

A. EIPSTEIN & COMPANY, 122 Pearl St., New York.

^/\fJuf7\CTUf^EF^S

;^
^'ElectrkLightGlobej'e^-^

^T the-LaRGEST-LiMe-oi^

\\N0VELaARTlSTlWTEF{NSaEFFEGTSl

,>^ 42 MURRAT ST NY h
CHICAGO OFFICE, 107 E. MADISON STREET,

GRAPHITE SPECIALTIES
FOB EIjSCTRICAIi USES:

Graphite Bods of Various liengtlis, from 1-5 Ohm to lOO Ohms Resistance
to the inch. Oraphite Boxes and Crucibles, Beslsting Heats

of4,000 Degrees. Inquiries Oladly Ans-wered.

JOS. DIXON CRUCIBLE CO., Jersey City, N .J.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

>ire

Apparatus for

^t Currert-t and .Al-t^rna-t-
and^scert-t LigKi-tirts and
s'XA^^r Transnnissi^n.

WEATHERPROOF WIRE.
-AGENCIES: s

Electric Appliance Co,, CMcago, 111.

Pettingell Andrews Co,, Boston, Mass,

Electrical Engineering Co., Minneapolis, Minn.

St. Lonis Electrical Supply Co,, St. Louis, Mo.

Bradford Belting Co., Cincinnati, Ohio.

Phillips Insulated Wire Co.,
NEW YORK OFFICE:

i9 and 41 Cortlandt St.

FACTORY:

Pawtucket, R. I,
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/WANTED.
to take charge of an Electric Light

Planit>~^Have had experience in all" branches of

the work aod can farnisn eood references. Sa ary
moderate. Address '

' ELECTRICIAN , '

' 772U
29th St., Milwaukee, Wis.

Proposals for Lighting.

The Couucil of the City of Manistee, Mich., will

receive sealed proposals until October 15, 1896, for

lighting the streets of said city with 100 arc electric

lights. Particulars will be furnished on applica-

tion to

,TAS. li. SIBBEX. City Clerk.
Manistee. Midi.

FOR SALE.
100 single battery walnut backboard and bat-

tery boxes, good as new. 50c. each, in lots of one
dozen. Peoples Telephone & Telegraph Co.,

Knoxville. Tenn.

FOR SALE.
The recently patented "Electric Incandescent

Lamp Hanger.'' x>Rtent No. 561,4i3, issued June 2.

Will mail conies of drawings and specification to

any intendiDg purchaeer, or will accept offer of

rovaltv fmm responsible manufacturers. Address
JOS. SCHMIDT. 257 E- 78th St.. New York.

FOR SALE.
1,500 tons 60-lb. relaying rails;

1,000 tons 75-lb. relaying rails; 800

tons 45-lb. rela3'ing rails. 30 elec-

tric cars in good order. New elec-

tric cars and new and second-hand

passenger cars. 50 box and 50

flat cars, 25 tons capacity. Spec-

ialty in negotiating electric and

steam railroad bonds when payable

at Farmers' Loan and Trust Co.,

N. Y. , or Knickerbocker Trust Co.,

66 Broadway. N. Y., and printed

at an Ai Bank Note Companj' in

N. Y.

ROLLING STOCK SOLD ON EASY
TERMS.

17 1 Market Street,

BROOKLYN, N. Y.

BE sure to send

your book orders

to us if you wish

to save ^ ^ ^

Time
>ND

Money.
We have all the latest elec-

trical books and can fill your

orders promptly,

«««#«:(«#*««#*

Electrician Publishing Co.,

SUITE 510,

Marquette BIdg., - CHICAGO.

Proposals for Street Lighting.

Sealed proposals will be received by the Clerk of

the Village of La Grange, III., until 8 p. m., Oct.

5, 189'1, for lightiog the streets ot said Vil'age with

electric lights for a term nf years. There will be
required nut I6P» than 200 incandeecent lights of
•20 to 32 c. p, or 20 arc ligtitg of 8 to 2,000 c. p.

A franchise for private and comraercial liiihtiDg

will be gra'uted to the successful bidder.

All proposals must be on a form furnished by the

bidder and shall be accompanied with a certified

check for ?100 payable to the Village Clerk.

General plan of lighting, specificatlonn and
other iofoimation may be obtained of the Village

Clerk, La Grange, or W. B. Ewlng, Village Engi-
n^-er, 1.548 Marquette Building, Chicago.
The Villaee reserves the right to reject any or

all btdp, or to waive any informality when to the
interest of the Village.

A. H. HURD, Village Clerk.

W. B. EWING, Village Engineer,
1548 Marquette Building, Chicago.

P IaAt:^inum
For all Purposes.

Borap and Native Flatiuum I'archaeed.

BAKKR & CO., 40S-414 New Jersey
Kailroad Ave.* Newark, N. •!.

HUEBEL & MANGER,
290 Graham SI.. BROOKLYN. N. Y.

Did You Ever
See a copy of our

latest catalogue
of Electrical

Books? loo pages,
mailed free.

ELECTRICIAN PUBLISHING CO.

Suite 510 Marquette BIdg.. CHICAGO.

BINDERS
FOR THE

Men Uicias

$1.00 Each.

ElegmmFulCo.,

CHICAGO.

Stilwell's Patent st'^^fL Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

The Stilwell-Bierce & Siiiitli-yaile Co,,

DAYTON, OHIO.
Risdon Iron &. I/oeomotive ^Vorlis, San Francisco, Cal., Paciflc Coast Asent.

T^:.'." WHITE CEDAR POLES
Write the DF H'ITT BROM'SI CEDAR CO., IHenoniinee. Blicti.

"WHOLESALE

lelegrapli, Tslephone. Electric Li^lit

AND STREET RAILWAY POLES.
Manufactured from Live Cedar r^^eled. Quick

shipmentB and best quality.

OCONTO. WIS.

Map of the United States.
A large handsome Map of the United

Slates, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. EusTis, Gen'l Pass. Agent, C, B.

&Q. R, R., Chicago. 111.

The Electric Railway of To=day,

BY H. B. «>RINDLE.

60 PACES, PROFUSELY ILLUSTRATED.

PRICE

REDUCED TO 25 CENTS.

The author describes the ELECTRIC RAILWAY
SYSTEM in a popular manner, using such lan-

guage that the reader who is unfamiliar with
technical terms can readily understand the
construction of the apparatus and the func-
tions of various appliances used in the electri-

cal propulsion of street cars.

It contains a vast amount of useful and
valuable information for every motorman and
those interested generally in Electric Railway
work and improvement.

PRICE 25 CENTS.

POSTT^GE I=REE.

Electrician Publishing Co.,
Suite 510 Marquette Building;, CHICAGO.

DYNAMO BUILDING,
With (It'tail drawings and iiistrn<.'tioii!!i for iviniling.
(ilivin!;' oorrcft sizes of wire, (linieiisions of iron. etc.
AImo fliagrani for Iionse niriiD^' .

lY l_. A.-r\A/00 D,
I'rofuMeiy illiiNtrated. Size of i>age, 10x8 inches. Price, *3.

"ThiH wnrk \s {jdHi'ii iip I'MpcrhiHy fur ;imateur builders and non-professional
men. All measurementy and iiLstructions for winding are taken from machines
in actual service. Particular attention has been ^iven to everj' detail of construc-
tion, that they may be thoroughly understood. This work will be ot great value,
not only to thosi! who wish to build dynamos, but to superintendents, engineers
and workmen who have the care of established systems."

—

F<rovi Preface.

Pronounced to be a i'kactical aivi> complete work.
N«'iil )MtNt|iai(l MIX \'vvv\\tt of price.

ELECTRICIAN PUBLISHINC CO.,
SUITE 510 MARQUETTE BUILDING, CHICAGO.
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Victor Turbine Water Wheel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate.
The attention of ELECTRIC COMPANIES is called to this CDLGSRAT^n WATER

WHfc:EIj as particularly adapted to their use. on account of its reiuurkalil v steady luoiioti,
liigb speed and great effit;iency aud larse capacity for its diameter, being double
the poAver of most wheels ot the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use of water it is without an equal, producing the
nigliest per cent oi useful e£fect giiarauleed.

SEND FOR CATALOGUE AND PARTIOULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 3S feet head. Arranged with 12-inch Worrell Friction Coupling at one end ta
disconnect pulley.

We are now prepared to furnish Victor Turbines, cither single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE S-^ILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works. San Francisco. Cal., Pacific Coast Agents.

McEwen
PERFECT REGULATION.

BRANCH OFFICES:

1 102 Exchange BIdg., Boston, Mass.

114 Erie Co. Bank BIdg.. Buffalo. N. Y.

815 Girard BIdg., Philadelphia. Pa. *

SISSummit St., Toledo, 0. THOMPSON-RYAN DESIGN.

ENGINES
-

—

AND

DYNAMOS.
Absolutely Sparkless.

BRASICH OFFICES:
1 325 Monadnock BIdg., Chicago. III.

804 Security BIdg., St. Louis. Mo.

Tremont and Mission Sts., San Fran-

Cisco, Cal.

414 Lewis Block, Pittsburgh, Pa.

J. H. McEWEN MFG. CO., havemeyer building, NEW YORK.

THE BEST BOOK
On dynamo electric machines is 5. P. Thompsons'
"Dynamo Electric Machinery." Contains 1,000
pages, profusely illustrated.

THE STANDARD WORK.
^^I<SE T-tO\ftf, 36.00.

ELECTRICIAN PUBLISHING COMPANY, • Suite 510 Marquette BIdg., CHICAGO.

The standard Open Circuit Batteries

of the World.

SEND FOE CIKCULAE ASD PKICE i.

THE LECLANCHE BATTERY CO.,
Ill to 117 East 131st St.. N. Y.

Playing Cards.

You can obtain a pack of best quality

playing cards by sending fifteen cents in

postage to P. S. Eustis, Gen'l Pass. Agent,

C, B. & Q. R. R., Chicago. 111.

IF

you are anxious to

secure the latest

electrical books, YOU
should write to the

ElectricianPublishing

Co., Chicaso. You CAN'T
procure too many

reliable, readable

books to READ.

THR TEIaEPHONE HAND-BOOK
BY HERBERT LAWS WtBB.

Membei' of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of "A Practical Guide to the Testing of
Insulated Wires and Cables." Joint Author of ^Electricity in Daily Life."

1^6 ^ag^Sj 138 lllus-bra-tions, ^lo-tKi, Hand-I
EXTRACT FROM PREFACE.

(oolc Size, Price $I.OO.
"This little book has no pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work is not yet come. But it is felt tliat there is a demand

for a practical book on telephone working and management, and the TELEPHONE HAND BOOK Is an attempt at meetius that demand. With the exception of a few chanters dealioR with
certain forms of transmitters and receivers used in Europe, which are given for tlie information of those who may wish to enga,se in the manufacture of telephones, the book is based entirely on
standard American practice; and most of the material, apparatus and metliods described are peculiar to or have originated in this coimtry."

No pains have been spared to make it the best book of its kind. It is right up to date, intensely practical, and so plain and clear in its language that anyone can understand aud learn from it

everj'thing regarding teleplione work and management. It conforms in size and style to our other Hand-Books which have been so favorably received by the entire electrical fraternity.

-CONTONTS.-
CHAPTER 1. The Invention of the Telephone.

Sound Waves. Articulate Speech,
Electric Telephony. The Bell Telephone.
The Microphone,
Current Induction, Electromagnetic In-

duction.
The Induction Coil: Its Use in the Tele-

phone Transmitter,
The Comrilete Telephone Circuit.
i"\Iagnet Telephones.
The Bell Telephone Receiver,
Other forms of Magnet Telephones.
The Gower, Ader and D'Arsonval Receiv-

ers. Mercadier's Bl-Telephone.
The Siemens, Kotyra, Neumayer and

Bottcher Receivers.

CHAPTER 13. Carbon Transmitters.
14. The Blake Transmitter.

The Long Distance Transmitter.
The Solid-back Transmitter.
The Berliner Transmitter.
Tlie Cuttriss Transmitter.
Various European Transmitters,
The Efficiency of Carbon Transmitters,

21. Batteries for Telephone Work.
22. Open Circuit Batteries.
23. Closed Circuit Batteries.

The Practical ISIanagement of Batteries.
Magneto Bell.
Automatic Switches.
Telephone Line Construction.

16.

17.

18.

19.

20.

24,

25.

26.

27.

CHAPTEK 28. Metallic Circuit,
29. UDderpround Wires.
30. Liglitninff Arresters.
31. Inside Wirinfr.
32. Installation of Telephone Instruments.
33. Inspection and Maintenance.
34. Tlie Condenser; Its Use in Telephony.
35. Electromagnetic Retardation.

Excliange Worliing.36.

37. Small Exchanges.
38. Party Lines: The Bridging Bell.

39. Long Distance Telephony.
Duplex Telephony.40.

41. Simultaneous Telegraphy and Telephony
Appendix.

Pabiishedandforsaieby ELECTRICIAN PUBLISHING CO.; Suite 5IO Marquette Building, CHICAGO,

READ THE ELECTRICAL PAPER.
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We Manufacture

S:iSeTELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL, MINN.

ISEND FOR CATALOGUE.
|tF?ANSM1TIERS> _ COILS.

^^
,
PARTS,
agneto
BELLS.¥

iSSOURlTtLEPHOi^,
9I7-9I9V.MFG-VS"

MARKET ST., ST.LOUIS.I

T
ELEPHONE
Send for our prices before you

place your orders. SDEVEAU&CO.,
32 AND 34 FRANKFORT ST., NEW YORK.

...F'OR...

TELEPHONES
..<S^ TO THE..

VIADUCT CO., Baltimore.

^factory:

SanoHG

JUST IrsLhiTVT YOU KRE LOOKING FORI
-= A New and Valuable Book ==-

Electric Lighting Plants,
THEIR COST AND OPERATION.

By W. J.
Buckley. With numerous illustrations, diagrams, plans, tables, etc. 275 pages. Cloth. Price, JI2.00, postage free. This work

gives all necessary data for the erection of an electric light plant of any size. The cost of Arc Lighting. The cost of Incandescent Lighting.

READ THE TABLE OF CONTENTS:
Alternating Arc Lamps, Arc Plants, Belting, Boilers, Boiler Settings, Boiler Efficiencies, Books, Building, Cost of Arc Dynamos and Lamps,

Cost of Arc Plants Erected, Cost of Alternating Dynamos, Cost of Alternating Plants Erected, Cost of Belts, Cost of Boilers, Cost of Brick

Chimneys, Cost of Copper for Alternating Circuit, Cost of Corliss Engines, Cost of Compound Corliss Engines, Cost of Compound High

Speed Engines, Cost of Condensers, Cost of Friction Clutch Pulleys, Cost of Heaters, Cost of High Speed Engines, Cost of Incandescent

Dynamos, Cost of Idlers, Cost of Injectors, Cost of Meters, Cost oi Motors, Cost of Operating Lamps per hour. Cost of Power Generators.

Cost of Poles, Cost of Plain Pulleys, Cost of Pillow Blocks, Cost of Pumps, Cost of Shafting, Cost of Shaft Couplings, Cost of Stacks

—

iron, Cost of Stacks—brick, Cost of Steam, Cost of Transformers, Cost of Wire, Chimneys, Circuit Loss, Contract Blanks, Current Distri-

bution, Circuits—overhead, Circular Mils of Wire, Depreciation, Direct Connected Apparatus, Dynamos, Dynamo Data, Economy of Con-

densing, Economy of Covering Steam Pipes, Economy of Heater, Efficiency of Engines, Engines, Equivalent of Current in Plorse Power,

Equivalent Rates of Lighting, Fuel, Horse Power of Belting, Horse Power of Motors, Horse Power of Shafting, Iiicandescent Arc Lamps,
Instruments, Instructions for Employes, Insulation, Labor, Load Chart, Meter Connections, Municipal Ownership, Natural Gas, N.E.L.A.
Standard Rules, Oil, Outcome of Practical Management, Pole Line, Pulleys, Rope Transmission, Resistance of Wire, Rules—Fire Under-
writers, Report Com. on Data N. E. L. A., Reports of Cities Owning Plant, Reports of Cities Contracting, Stock Room, Shafting, Trans-

formers, Transformer Curves, Wiring Tables^—Primary Wiring, Wiring Tables—Secondary Wiring, Wiring Tables, Motor Wiring, Wire,

Wire Formula, Water Power, Wood as Fuel. The only book of its kind in the English Language. Price, $2.00.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building:, Chicago.
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Directory of Principal Electrical and Mechanical Engineers.

B.J. Arnold, Mem. a. i. e. e.

Consnlllse Electrical Engioeer.

BPXOUXiTT:
IlMtTlo BallwsTB and Power Btatloiu.

1541 9farqaette Bldff., Chicaeo.

Force Bain,
Electrical and

Consulting, Mechanical Engineer.
Designing,
Supervising, Plans, Specifications and
Constructing, General Engineering.
Testing. Expert In Patent Causes.

Suite 1657, 1658 and 1659
Slonadnock Bldg.. CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Eeports, Estimates, Plans,
Speciflcations, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Turner Building:, m. Ijouis.

Virginius J. Mayo,
Electrical and Mechanical Engineering,

Consulting, Designing, Supervising,
Contractor and Manufacturer of Ma-
chinery for special purposes.

TEL. MAIN 436.

100 X. Clinton St« CHICAGO.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

306 Oriel Bide., ST. I.OUIS, 9IO.

Mechanical

Engineers

who are interested in elec-

tricity should write for our

catalogue of

ELECTRICAL

BOOKS.

Electrician Publishing

Company,

Suite 510 Marquette Buildiog,

CHICAGO.

Summer Homes.
In the Lake regions of Wisconsin,

Northern Michigan, Minnesota, Iowa
and Dakota, there are hundreds of

charming localities pre-eminently fitted

for summer homes. Nearly all are
located on or near lakes which have not

heen fished out. These resorts are easily

reached by railway and range in variety

from the "full dress for dinner" to the
flannel-shirt costume for every meal.
Among the list are names familiar to

many of our readers as the perfection of

Northern summer resorts. Nearly all

of the Wisconsin points of interest are
within a short distance from Chicago or

Milwaukee, and none of them are so far

away from the "busy marts of civiliza-

tion" that they cannot be reached in a
few hours of travel, by frequent trains,

over the finest road in the northwest

—

the Chicago, Milwaukee & St. Paul Rail-

way. A description of the principal
resorts, with list of summer hotels and
boarding houses, and rates for board,
will be sent free on application to F. A.
MtLLER, Assistant General Pass. Agent,
Chicago, 111.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

HIGH GRADE on paper means little,

BUT in fact and manufacture MUCH.

WORLD CYCLES
ARE BUILT TO LAST.

Champion John 5. Johnson rides one.

Ex-Amateur Champion Roy McDonald rides one.

A. D. Kennedy, Jr., the record breaker, rides one.

Am. Champion George Ruppert rides one.

Homer Fairmon, Pat. O'Conor and other crack riders are

all winning races on WORLD CYCLES.

THEY ARE UP-TO-DATE AND SWELL.
l-Vrite us for Prices. Catalogues Free.

ARNOLD, SCHWINN & CO., Manufacturers,

Peoria and Lake Sts., Chicago, U. S. A.

Price Reduced!
THE NEW EDITION OF

Prof. Silvanus P. Thompson's Book,

Dynamo Electric

Machinery,

NOW $6.00.

New Edition, Revised and Greatly Enlarged, Price $6.00.

This is the long expected edition of Prof. Thompson's standard

work. It contains nearly 1,000 pages, and is profusely illustrated.

Orders should be sent in at once.

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHING CO.,
5uite .mo Marauetto Buildinz. CHICAno.

Hot

Cool

Weather or

Weather the

WESTERN

ELECTRICIAN
Is always interesting. Always contains
timely information as weir as the latest

news. If you are not a regular reader
send us your name and address for trial

offer.

WESTERN ELECTRICIAN.
Suite 510 Marquette Building,

CHICAGO, - - ILL.

STUDENTS'
Will, find that the Western
Electrician can help them
wonderfully in the study, of

electricity. Subscribe now.

$3.00 per year, in advance.

Electrician Publishing Co.,

Suite 510 Marquette Bldg., CHICAGO

The COAST LINE to MACKINAC
TAKE THE I f

TO CLEVELAND
MACKINAC.

2 New Steel Passenger Steamers
The Greatest Perfection yet attained in Boat

Construction — Luxurious Equipment, Artistic
Purnifthing, Decoration and Efficient Service.
insuring the highest degree of

COnFORT, SPEED AND SAFETY.
Four Trips per Week Betweem

Toledo, Detroit#Mackinas
PETOSKEY, "the SOO," MARQUETTE,

AND DULUTH.
LOW RATES to Picturesque Mackinac anil

Return, including Heals and Berths. Prom
Cleveland, $18; from Toledo, $15 ; from Detroit,
$3.50.

EVERY EVENrNQ

Between Detroit and Cleveland
Connecting at Cleveland with Earliest Trains

for all points East, South and Southwest and at

Detroit for all points North and Northwest.

Sunday Trlpi June, July, August and September Only.

EVERY DAY BETWEEN

Cleveland, Put=in=Bay ^ Toledo
Send for Illustrated Pamphlet. Address '

'^ A. A. SCHANTZj Oo p. a., DETROIT. MICHi

m Detroit aqd Clevelaqil Steant Kav. Go.

IT'S ALL RIGHT.

Webb's Telephone Hand-Book. A book for the
expert as well as the novice- Price $1.00.

ELECTRICIAN PUBLISHING CO.,
5 1 IVI^ retu ^-fc-t^ luBldinSi ^Hioas'O.
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Kecent improvemeDts made in the New American Turbine have increased the power as per their
diameter, and produced greater efficiency from whole to half water than any other turbine, bb
evidenced by the following, copied from certified teats made at Holyoke, Mass., on the dates named,
and signed by A. F. Sicbman, engineer in charge of experiments, and E. S. WaterB, hydraulic

Test of a 45-liich Wheel-July 9. 1894. Test of a 42-Inch Wheel-luly 14, 1894.

Head. Rev.per
Min.

Cu. Fl.
perSec.

H. P.
Per
Oent.

Whole Gate

1 ::

%
V:

Bead. Rev. per
Min.

Cu. Ft.
perSec.

H. P.
Per
Cent.

Whole Gate
%

1 "
'A

16.06

16.42
16.78
17.03

16.88

119.17
122.00

117.33
111.83

118.67

U1.58
127.18

112.60
98.12
82.07

205.27
195.19
175.74
149.99
118.40

79.76
32.68

82.18
79.31
75.52

16.33
16.56
16.59

17.13
17.48

128.00

134.80
i;9.33
125.25
121.00

134.18
120.85
104.85

92.76
70.80

199.56

188.14
162.89
142.40

98.85

80.50
83.09

82 77
79.21

70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO, Dayton, 0,, U.S.A.

Racine Automatic

HIGH SPEED

ENGINES
From 1 to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection
with economy is desired.

Over2,500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing onr new
1 to 6 H. P. Auto-
matic Engine and
Boiler ou&t.

Racine Hardware Co.,
RACINE, WIS.

....BINDERS....
FOR THE

Western Electrician
$1.00 EACH.

ELECTRICIAN PUB. CO.,
CHICT^GO.

DON'T THINK
That you can keep posted as to

what is going on in the western

electrical field without reading the

Western Electrician. It is the
electrical newspaper, and if }ou
are not a subscriber you will find it

to }'our advantage to become one
at once.

fS.OOper year;

$1.50 for six months.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette BIdg., CHICAGO.

The Electrician Publishing Co., Suite 510 Marquette
Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially defferioed ap^J. »dapt««j t?

ELECTRIC POWER AND LIGHTNING PLANTS.
Securing a hl^h srnaranteed percentagre ftnd g:reat Bt«adlneiB •!?

motion, under variable loads. An nneqnal«cl concentration of power
aDd an unprecedented high Telocitr. ItA QQlcklr operating bal^'
anced gates. aSordB prompt and fine regalatlon 07 EOTemor. Satis^
faction guaranteed where others fail. Write for catalogue, and itatA

your wantfl*
^

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A.

New Dynamo Tenders' Hand-Book.
By F, B. BADT.

226 Pages, 140 Illustrations. FlexibleCIoth Binding. Size of Type Page
5 1-2x3 inclies. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, -with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It Is the onlj' book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
Suite SIC Marquette Building, CHICAQO.

G24 pages. $3.00. ijO pages, $1.00. 150 pages. $1.00. 158 pages, $1.00. 135 pages, $1.00.

An Excellent Series of Electrical Books.
BV T. O'CONNOR SL-OHNS.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICIAN PUBLISHING COMPANY, Suite 510 Marquette Building, Cliicago.

THE Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
iiilvon more power |>i'r (Uanictcr Avitli n

IiIkIm!!* pcrreiitase or UMel'iil effect than any other
water-wheel heretofore made. All sizes, rl^lit and li^ft

Ii;iimI, ;irn hiilir, I rniii rjatti^riis inTlr-ctc;*! midor systoniiitlc tests in
tljr; IIo]v«>I.r''|VsllriK J'lii

J*ariii-s li;i\inK powir phints wlildi am unsatisfactory, and
til',".- -''piit'-iiii.hiliiit,' th." lii.|.rovfiiM-iit of jiow.Ts. will llud It tfi

tliclr iril'*n-s| In Cdiifi-r \\\\\\ in''. l\H I iiin \%-llliiiif to Ktiar-
niili-i- i-eKiihH wliere othei'H have talletl, no iiiat-
t4*i' what iiiiik*' oCI iii'ItiiH* huK heeii hi iin<'. NTATI'l
lll-;«M I It l^-ll V.\'tH A \ W Hi:.\ l> Vi> it <1ATA-
i.tM/ri-:.

S. MORGAN SMITH, York, Pa.
lititlmates furnlslicd for rrornplruo i)ow(ir plants and

ruuultu Kuaruiiteuu.

MECHANICAL
Engineers interested in electricity should^ send for our 100-page

Catalogue (mailed free to any address). Any electrical bonk pub-

lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO., Me 510 Marptte EMi, CHICAGO.
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THE BALL ^
ENGINE CO.,

IE,

BUILDERS OF

BALL
AUTOMATIC ENGINES,

™^ Double "Florida"

Steam "®^^'"S BoHer,

being Sectional, can easily be taken through
any ordinary door or window—that is not
an unimportant advantage.— Catalogue.

mencan S^oe/erCcompanj/.
WE HEAT THE WORLD.

New York: 94 Centre St. Chicago: 84 Lake St.

CHICACO CAS and GASOLINE ENGINE

J. J. NORMAN CO., nfrs.,

Used for ;jQakiDg Electric tight or furniahing

power for any porpoae required. Specially

adapted for electric light In private enterprises.

The latest great invention of this progreasive age.

BrJlt in from 2 to 50 horse power. Stationary or

f/ortable. Is the simplest power on the market. A
dwarf In size; a Samson in strength. Costs hat

little to ran It, Haa no eqaal for even speed and

durability. Send for catalogue.

60 and 62 5. Clinton Street, CHICAGO.

/fyOUWdntdny WeHdifefumhedmpe-fori
~^^:^. " ^^y J- '^omoffhe/drgeMDrimj

I . inthe country/ /

ifPHARNDN
UOMPANY,

2WMdrkt5rXHlCAB0.

ROOTIMPROVEDWATERTUBE BOILER.

SBLLINa AGENTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG-. CO.,

28 Cliff Street. NEW YORK.

J. C. BRILL COMPANY, • - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

Special attention given to the building of Electric Motor and Trail Cars.

Builders ol Brill No. 21 Truck witli solid forged frame, and "Eureka" Marlniiim Traction PlTotal Trucit

The Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manultclurirt •! tht

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BrriLX IN tnvixs of so to 1,000 h. i».

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Glasses of Iron Work.

Speelilcatlon., drawlBBS and Prlcea fiml.he<
on application.

Send for Catalogue of Climax and Compound Boilers.

DOMESTIC
Electrical Work.
Concise and Practical Explanations for Plumb-

ers, Tinners and Hardware Dealers on How
to Wire Buildings for Bells, Alarms,

Annunciators and for Gas
Lighting from Batteries.

Illustrated ivith Twmty-two TDiagrams.

By William A. Wittbecker.

Price in Paper, 35 Cents.
Price in Cloth. 50 Cents.

THE growing demand for simple electrical ap-
paratus in dwelling liouses, offices and work

shops and the need of plain instructions whereby
any person without a previous linowledge of elec-
tricity may be enabled to imdertake their suc-
cessful installation, has nronipled the pubUcation
of this little book. It is not intended for the
amateur who seeks for nothing but experimental
work, neither is it expected to enligliten the ex-
pert electrician; but to the person wlio is seeking
for information that will assist him In increasing
his daily earnings this Uttle volume is addressed.
The information given is above all else practi-,

cal, and with a close observance of tlie directions
laid do^-n anyone without the slightest knowl-
edge of electricity should be able to do the work
described. I

Electrician Publishiag Co.,

Suite 5 10 Marquette BIdg.,

o o»o»o«o«o «o*o*o»o«o *o»o*

1 Aluminum s

I
Nickel Alloy. §

O Manufactured by The National Obe O
* & Reduction Co. , under Letters Patent *
2 dated Sept. 18, 1891, No. 459,494. O

^ Thla alloy is especially and now univer- °
Q sally used for armor plates, gun metal, pro- *
]^ jectiles, acid pane, propeller wheels, car 2
O wheels, eteel castings of aoy description and q
4e general foundry castings in either gray *
O iron, malleable iron, brags, bronze and cop- {-,

* per castings. It is used very esiensiveJy in *
O puddling furnaces, open hearths, reverber- q* atory furnaces and steel converteis. Its ^O fluidity and cleansing properties to metals, o
* aside from its strengthening qualities, are *
2 attested by indisputable authorities. O
* *
? Aluminum Nickel Alloy is reduced from ^
* twenty cents to FOUR CENTS per pound *

^ in ton or 6oo°lb. barrel lots. 3old under °

O Strict guaranty. *

o National Ore & Reduction Co.,
*

O ST. LOUIS, MO. o
O Branch Agencies and Supply Offices: q
* RiCHABD Baxbd & Son, Ironmongers, *
O Hamilton, England, and Glasgow, Scotland. O
* Wai. Clendlnneng & Sons, Montreal, •

2 Can. O

Q D. C. CiEOLL & Co., Pittsburg, Pa. *
* The Jodnson Mfg. Co., San Francisco. 9
5 Oal. *

* •
O #0*0*0*0*0*0*0*0*0*0 *o»o*

o

Given
Away

Our latest catalogue of Elec-

trical Books. Contains 100
pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette BIdg., Chicago.

REG.TRADE MARKS Jhe Rhosphor Bronze Smelting Co. Qmited,
" ' 2200 Washington AVE.,PHiLADELPHiA.

y "ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC.

^A;,6iaz-Sran,yJ' — DELTA METAL
/]\^ CASTINGS, STAMPINGS AND FORCINGS

ORIGINALandSoueMakersinthe U.S.
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The Painter=Morrison Push Button Flush Switch.
PATENTED DECEMBER 22, 1891.

This Switch is absolutely the only Flush Switch on the market combining simplicity of

construction with perfection of mechanism.
They are entirely fire and damp proof, sides and base being porcelam.

They can be wired without taking apart, saving time and labor.

The finishing plate can be made to harmonize with other decorations of the room, and need

not be put on till all other work is done.

They are positively non-arcing.

They can be placed in groups and are easily accessible m all their parts.

The buttons indicate by the touch whether on or off.

They are finished with brass, nickel or copper face plates, and all parts are interchangeable.

The Switch is lo ampere, Double Pole.

Price $2.00. A small extra charge for any special finish desired.

nORRISON SOUTHERN ELECTRIC CO.,

MANUFACTURERS,

Hoon Buildine, BA^I-Tl IN/IORE, IVID.

JUST PUBLISHED.

DYNAMOS,
A practical explanation of the Designing-,

Construction, Operation, Main-
tenance and the

CARE AND MANAGEMENT
...OF...

DVINAiVIOS,
BY F. S. HUNTING,

Chief Engineer Fort Wayne Electric Cor-
poration.

20 Pages, Size 7 by 10 inches, 36 Illustrations,
Pamphlet Form.

PRICE, 25 CE^NXS.

ELECTRICIAN PUBLISHING COMPANY,

Saite 510 3Iar<iuette Bldff.. Chicago.

Vertical Pluladelphia Corliss Engines,

Simple, Coipound and Triple Expansion-Any Power,

Condensers, Air Pumps,
Heaters, Steel Chimneys.

Prices on
Horizontal Philadelphia Corliss Engines,

A>ny S-byle.

New York, Chas. A. Bennett, 126 Liberty St.; Boston, Kellogg& Witherbee,
41 Federal St.; Chicago, Wm. F. Parish Mach. Co., Harquette Building, Chicago,
111.; W. J. Creelman, 818 Granite Building; Charlotte, N. C, Mecklenburg Iron
Works; Detroit, Louis Scofield, Rooms 10 and 11 Peninsular Bank Building;
Johannesburg, Z. A. R., Sherriff Swingley & Co.; New Orleans, La., Consol-
idated Eng. Co., Ltd., 817 Union St.

Philadelphia Eng. Works, Ltd., phiiadeipiiia, pa

On receipt oL

10 CENTS
...... We will send you a

Wfisten EteWciaii

looiilit SclfiMe

FOR 1896.

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.,

Sujte 510 Marquette BIdg., CHICAGO.

"ELECTRIC LIGHTING,"
A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

Engineers, Students and Others Interested in the Installation or
Operation of Electrical Plants.

'ric<

13 B. CROCK
Professor of Electrical Engineering, Columbia University, New York

Prepaid. - Practical and Lip-
Just the Book you want. 450 Pages, over ISO Illustrations. Read the

;l-E OF- OOIMTEIM-

1:o-Da«<

Chapter I, Introduction; Chapter 11, History of Electric Lighting; Chapter III, General Units and Measures; Chapter IV, Classification
and Selection of Electric Lighting System; Chapter V, The Location and General Arrangement of Electric Lighting Plants; Chapter VI, Build-
ings for Electric Lighting Plants; Chapter VII, Possible Sources of Electrical Energy; Chapter VIII, The Steam Engine, History and General
Prmciples; Chapter IX, Steam Boilers for Electric Lighting; Chapter X, Steam Engines for Electric Lighting, General Construction; Chapter
XI, Typical Forms of Steam Engine for Electric Lighting; Chapter XII, Steam Engines for Electric Lighting, Selection, Installation and
Management; Chapter XIII, Gas, Oil and Hot Air Engines; Chapter XIV, Water Wheels and Windmills; Chapter XV, Mechanical Connec-
tions between Engines and Dynamos, Direct Coupling, Belting and Shafting; Chapter XVI, Toothed, Friction and Other Gearing; Chapter
XVII, Prmciples, Construction and Management; Chapter XXI, Applications of Accumulators in Electric Lighting; Chapter XXII, Switch-
boards, Including Switches, Fuses and Circuit-Breakers; Chapter XXIII, Electrical Measuring Instruments; Chapter XXIV, Lightning Arresters.

Every EngiiK^cr and Kleetrician who Ueitires to tlior»n|;hly niuMtcr the Art of Electric liightiug should have a copy of
thin book. 8cnt promptly.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building,

CMIOAOO.
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Have You Read . .

.

THE

TmE ImJLTXSST JLND most PRACTICiL]^
SOOK ON TElMEPHONir? IT Tg ^

TELEPHONE HAND-BOOK.
BY HERBERT LAWS WEBB,

Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London.

Author of "A Practical Guide to the Testing of Insulated Wires and Cables."

Joint Author of "Electricity in Daily Life."

146 PACES. 138 ILLUSTRATIONS. CLOTH. HAND-BOOK SIZE. PRICE, POSTACE FREE, SI.OO.

CONTENTS:
The Invention of the Telephone. Sound Waves. Articulate Speech. Electric Telephony.

The Bell Telephone. The Microphone. Current Induction. Electromagnetic Induction. ^

The Induction Coil; its use in the Telephone Transmitter. The Complete Telephone

Circuit. Magnet Telephones. The Bell Telephone Receiver. Other Forms of Magnetic

Telephones. The Gower, Ader and D'Arsonval Receivers. Mercadier's Bi-telephone,

The Siemens, Kotyra, Neumayer and Bottcher Receivers. Carbon Transmitters. The

Blake Transmitter. The Long-distance Transmitter. The Solid-back Transmitter.

The Berliner Transmitter. The Cuttriss Transmitter. Various European Transmitters.

The Efficiency of Carbon Transmitters. Batteries for Telephone Work. Open Circuit

Batteries. Closed Circuit Batteries. The Practical Management of Batteries. Magneto

Bells. Automatic Switches. Telephone Line Construction. Metallic Circuits. Under-

ground Wires. Lightning Arresters. Inside Wiring. Installation of Telephone Instru-

ments. Inspection and Maintenance. The Condenser; its use in Telephony. Electro-

magnetic Retardation. Exchange Working. Small Exchanges. Party Lines. The

Bridging Bell. Long Distance Telephony. Duplex Telephony. Simultaneous Tel-

egraphy and Telephony. Appendix.

le- The only Practical Up-to-Date Book of its kind. A Timely Work. Published and for sale by

ELECTRICIAN PUBIISHING COMPANY
Suite 510 Marquette Building, CHICAGO.
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®it SHOWINS ^

PLATESr

WILLARD

STORAOC

BATTERY
I
JOINTS
SOLDER
PASTE

I PELLETS

^jr "•'•'> BATTERY CO-

CLEVELAND OHIO

IINE RAWHIDE

[^ LEATHER.

^"^HULTZS PATENT
' PULLEY COVER.

iELT DRESSING
AND

BELT CEMENT.
SHULTZ PATENT

Vam LEATHER LINK BELTING

<1)ynamo
(^ELTINGtj St. liOnis, Mo., U. S. a.

BBANOHES: 104 Summer St., Boston; 113 Liberty St, New Tork; 129 North 3d St., FbllsdelpUi

Sc..dJor(hculars

THEATRE DIMMERS,
IRON CLAD RHEOSTiTCO.,Westflel(I,N.J.

ELECTRICAL BOOKS,
Jk.It Kinds.

ELECTRICIAN PUBLISHING COMPANY,

tSntte .'il O iUarqur^tte, CHICACiO.

VULCANIZED FIBRE CO.

EST-A-BLISIHBID 1873.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
FACTORY:

WILMINGTON, DEL.

In Sheets, Tubes, Rods. Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices,

The Standard Electrical Insulating Material of the World. OFFICE:
14 DEY ST., NEW YORK'

REWIRED WITH RAVEN WtllTE CORE WIRE

OFFICE

n'Kt^ Ferris W^Ki^^l ^o.
1 131 The Rookery.

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Qore" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test

will no doubt be a most severe one.
Yours very truly

THE FERRIS WHEEL CO.
By L. V. Rice. Mgr.

Used exclusively for all Incandescent Light-
ing at World's Columbian Exposition.

Used in some of the largest buildings in the United
States.

GRIMSHAW WHITE CORE.

RAVEN VlfHITE CORE.

^COMPETITION LINE WIRE.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

Used by some of the largest Central Stations

and Fire and Police Departments in the U.S.

New York Insulated Wire Company,
MAIN OFFICE: TiRiUjrHirs. J CHICAGO: BOSTON: SAN FRANCISCO.

13-17 Cortlandt St., New York. ""*"^"^° •
| 320 Dearborn St. 134 Congress St. 102 Sacramento St.

Black Diamood File Works.
Est. 1863. Inc. 1895.

Twelve

Medals

Awarded at

International

Expositions.

Special Prize

Gold Medai

at Atlanta,

1895.

Onr goods are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

WIRE
LINKS

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS. RODS AND TUBING.

For Electrical and Mechanical Purposes, Eailway Dost Guards, "Washers
and Packings. Patent Insulating Cleats.

MANUFACTUEED BY

THE KARTAVERT MANUFACTURING CO ., Wilmington, Del.

WIRE
LINKS.FUSE

SHAWMUT
FUSE WIRE COMPANY,

93 Federal St.,
BOSTON, MASS.

Morris Metcalf, Representative,
I CO Washington St., CHICAGO, ILL.

Electric I.l^hUoR and
Power Apparatus.

THE

BoRton, MasK., No. IWf Suntlniir St.

Now York, N. Y,, Nii. M Hnrail Ht.
I'lillnilolphlii, I'il., No. .'.m Arch St.

Atl:uita. <:»., ICiiullahlc ItiriL-.

<:hli::i:{o. III,, Miiimclfjiii'k P.lflk'.

St, I.Diils, M.)., VViilMwrlKlit HIilK.

S:iii l''ni[ii:lsi:u, ('ill., N<i. i;. Flr.sl St.

fltCuburK. I'il., .loljii K. Illilull, Cumot'le Bid!!.

Deliver, Oolo., Kuiiaell & Cu. BRUSH
ELECTRIC CO.,

Offlre and Works. Clor. Belden and IMason Sts., CI.EVEI<A.»rO, OHIO.



$3 per Annum. Copvr1?ht. ISflfi.bv

Electrician Pgbllsblng Com^iany, ChJcsgO. EVERY SATURDAY. 1 cents per Copyi
Vol. XIX CHICAGO. OCTOBER 3, 1896. No. 14

SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

"'^h-'r-'hix'soT'' Simplex Electrical Company,
M37 Monadnock Block, CHICAGO. 75-81 Cornhill, BOSTON, MASS.

F". IVIOO
MANUFACTURER OF

INSULATED ELECTRIC WIRE,
200 A.'Sn 202 NORTH THIRD STREET. PHII.A»EK,PHI/t, PA.

INSULATED WIRES AND CABLES
Aerial,

Underground and

Submarine,
For

T£I.EPHOKE,
TEIiECrBAPH,
EiieHf and POWER.
Lead encasing in all its

Branches.

KEBITB TAPES.

W. R. BRIXEY, Mfr.,
J.E.HAM, Cen'l Agt.
203 Broadway. New York
S. F. B. Morse,

Chicago, III.

CALIFORNIA
ELECTRICALWORKS,

San Francisco, Cal.
NEW ORLEANS
ELECTRIC CO.,

New Orleans, La.
KENNEDY&
DUPEROW,

Washington, D, C.

WTLLAED L. CANDEE, (.R,,.inps« ManaoBro GEO. T. MANSON, W. H. HODGINS,
H.DnKAUTCHEEVEB,r^'^""'^^"='°^Sers, Gen'l Supt. ^ Secretary.

THE OKONITE COMPANY, LIMITED,

253 Broadway, NewIYork.
INSULATED

WIRESandCABLES,
For Aerial, Submarine and Underground Use.

.
Gandee Aerial Wires.

Manson Protecting Tape.

TRADE MARic— Okonlte WatBrproof TapB.

BRANCHES: Chicago, Boston, Philadelphia. Pittsburgh, Minneapolis, Cincinnati, Kansas City,

Omaha, Louisville, St. Louis, San Francisco, London and So. America.

^0N/>

OFFICE AND FACTORY, SANDUSKY 0.

( AGENTS: )

O. J. Mayer, Betz Bldg., Philadelphia, Pa.
Smith & Wallace, Hamilton St., Boston, Ufasfl.

Ed. P. Sharp, 44 Niagara St., BuSalo, N. Y.
-Arthur S. Partridge, Bank of Oommerce BIdg.,

St. LoQis, arc.
J M. Atkinson & Co., 1439 Monadnock Bldg.,

Chicago, 111.

Keger & Atwater, 214 Pine St. , San Francisco,
California.

Central Electric Co., 178 Adams St., Chicago.
Harry M. Shaw, 126 l>iberty St., New York.

SOLE
M^rftEKS IN THE

U. S. A.

THE Fuel Economizer Co.,

MAIN OFFICE AND WORKS: MATTEAWAN, N. Y.

WESTDM ElecMGal hmmnl Co.,
'"A .^^^^MM. ... Tzr:it:..«. ci. MCTxrAtai/- %t t tt o aII4-I20 William St., NEWARK, N. J., U. S. A.

\hmMM
Mm Insiruiestsi

These infltruments are
baaed upon the same gen-
eral principle and are just

as accurate as our regular
Standard Portable Direct
Current Voltmeters and
Ammeters, but are mnch
larger, and the working
parta are inclosed in a
neatly designed, dust-proof
cast-iron case which effect-
ively shields the Instm-
ments from disturbing In-

finences of external mag-
netic fields.

Weston Standard Illuminated

Weston Standard

Portable Direct Reading
Voltmeters and Millivolfc-
metera. Ammeters and Mil-
ammeters, W a 1 1m e ters
aDdVoltmeters, for Alter-
nating ana Direct Current
Circuits.

Our portable Instruments
are recognized asstan^lards
throughout the civilized

world.

Our Semi-Portable La-
boratory Standard Volt-

meters and Ammeters are
still better.

They are the moat relia-
ble, abi'olute standards for
Laboratory use.

The NORTHERN ELECTRICAL MFG. 00.,
S/ladison, AA/^IS.,

Manufacturers Of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILING OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space in the ordinary manner. AM bearings

self-oiling. See our new patented device for CONNECTING nOTORS DIRECT TO LINE SHAFT
SAVING BELTS, PULLEYS AND FLOOR SPACE

STANDARD UNDERGROUND CABLE CO.,
THE KOOKERY,
CHICAGO. -.

WESTINGHOnSE BUILDING.
PITTSBUKG.

TIMES BDILDING,
NEW YOEK.

ELECTRIC CABLES, CONDUITS, WIRES AND ACCESSORIES.
.^Iso hieh-srade rubber oov»red ^A^Ires & tables.

PIaATINUM
For all PurpoMea.

Scrap and Native Platinum Purchased.
BAKBRfi CO., 408-414 New Jersey

BaUroad Ave., Newark, N. J.

"CAHALL"
VERTICAL WATER TUBE BOILER.

BEST IN THE WORLD.
Manufactured by

Tbe AuUmaa & Taylor Macbioery Co.

SE^JD FOR CATALOGUE.
CahatI Sales Department,
Sole Agents for tlie V. S.

Bank of Commerce BIdg.. Pittsburg.

Ttie Rookery, Chicago.

542 Orexel Bide.. Pbiladelpbia.
' lOISTremoat Bid;:., Boston.

Clymer&^Heilman

Electricians
CORReSPONOENCE

SoucTED. READING, PA.
Bulletin No. 2, Ueueral Supplies,

No. 4, Medicalana Surgical Apparatus.
No. 10, Dental Apparatus.

" No. 12, Dynamos, ExperimentaL
" No. 14, Motors, Battery.

No. 20, Eiee. Cook'g & Heat. Apparatus.
X-Kay Apparatus, (Special Circular.)
We shall be pleased to mail any oftheseon request.

WASHINGTON PATENT AGENCY,
908-914 G St., N. W., Washington, D. C.

Largest in tlio world. Advice free. Electrical
Experts. • '

Queen & Co.,
I0I2 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wlrt
Switchboard Instruments, X=Ray

Focus Tubes, Induction Coils.

IMPORTED

CARBONS
FOR ARC LIGHTS.

Soft Cored and
Solid.

Write foe Prices.

55 S. Canal St.,

ED. WERTHEIM, ..Chicago,

ALUMINUM
LINED,
POLISHED.

inch Deep Cone Reflector sent prepaid on receipt of 75 cents.

Made in all deep and flat cone styles, lo to 35 inches in diameter.

SEND FOR CATALOGUE AND PRICES.

CILLETT MFC. CO., - Detroit, Mich.

PATENT APPLIED FOR.

24 inch Reflector witli 20 incii polished brass stem, canopy and
box cluster, wired for four lights. Price $6.75.

Colburn Electric Mfg. Co.
999 Winter St., FITCHBURG. MASS.,

MANUFACTUKEKS OF

Incandescent Lighting,
ELECTRIC POWER AND

ELECTRO-PLATINC MACHINES.

ESTABLISHED 1881.

The Latest Designs. Tlie Higliest Efficiency.

M'ESTERX .4.<iBS;TS:

Baker Bros., Erie St.. Toledo, O.
Missouri Electric liepilir Co., IG S. Niutli

St., St. Louis, Mo.
lit Electric Co.. 153G MonacliD()ck lilock,

Clilca(!0. III.

C, F. Hutcliiuson, Salt Lake City. I'tall.

WESTON ENGINES
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitleil.

WESTON ENGINE CO.,
PAINTED POST, N, Y.

REPRESENTATIVES;
JULIAtr SCHOLL S CO., - 126 Liberty St., Jf. Y. Cif
THE EETXOLDS.T.AROTt ,^ nn 11 Vn 7rh «. T»,i^:
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Reflections?
Yes! We are constantly making them. See
them? We confess that this is our business.

Our name indicates it. Butthey are always

of the pleasing kind. This is the secret of

our success, and the reason why we are the

largest manufacturers of them the whole
world over. As the days shorten we are in

increased demand, but we aim always to

be ready for any call.

WHEELER REFLECTOR CO.,
23 Washington St., Boston, Mass.

Switches and

Switchboards
^ .Of all Descriptions.

Write for our new catalogue "D."

EYANSON&ARMPRIESTER,
Formerly J. Grant High &. Co.,

123 N. Srd STREET, PHILADELPHIA, PA.

BRANCH OFFICES:
^IHIC^yvCSO: MelropoMlan Electric Co.. 186 5t1l Avenue.
NEWyOEK: 136 Liberty St., Chapiu & Douglas.
LOUISVILLE, KY.: 313 W. Main St.. James Clark. Jr. & Co.

NEW ORLEANS, LA. : COS Custom House Street, Widmer & Spranlej

N. B. BUBB, Manager. J. M. CHESNUT, Supt.

WILLIAMSPORT WOODEN PIPE CO.,
MANUFACTURERS OF

WOODEN CONDUIT,
UNDER CHESNUT PATENT.

Write for Informalion and Save Money.

WILLIAMSPORT, PA.

AN EXTENSIVE AND IMPROVED CREOSOTING WORKS AHACHED TO THE PLANT.

For underground electrical purposes the conduit produced under

this process is the most practical, the most durable and the most

economical of any conduit on the market.

This conduit is now being used in the leading cities, and the best

of references furnished on application.

THEK. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY, ^^S^S^"-

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 510 Marquette Building,

CHICAGO, ILL.

ONE
DOLLAR
EACH.

THE CARD ELECTRIC COMPANY,
IVIansfield, Ol-iio.

Generators for Power
Transmission and Iso-

lated Lighting.

Generators are all Mul-

tipolar and Slow Speed.

AgentH Wnntvd in Unoccupied Territory.

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates.
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The Fire

Insurance

Underwriters
Have indorsed the

"Pioneer" enclosed arc lamp because it is a

" Perfect Spark Arrester." Besides, by burn-

ing 100 to 150 hours without change of carbons,

each "Pioneer" lamp saves $15 to $20 per

annum. It is shadowless, steady, noiseless, sim-

ple and safe.

Up-to-date merchants are discarding the

old short hour open arc lamps and substituting

our "Pioneer."

THE ELECTRIC ARC LIGHT CO.

LOUIS B. MARKS, M. M. E.,

Chief Electrician.

687 & 689 BROADWAY,
...New York...

Jewell Belting Co.,

TAKHrERS OF

OAK BELTING LEATHER,
Slannfacturers of

.

High Grade Oak Belting,

HARTFORD, CONN.

I^OME STUDY.
An Elemental'// Journal

FOR TECHNICAL STUDENTS,

Including All Readers of Technical Books
and Periodicals.

MECHANICAL AND ARCHITECTU RAB.

DRAWING EXERCISES.

H03IE STUDX makes a specialty of teach-
ing its readers how to make and read Mechanical
and Architectural Drawings. Sample Copy sent
free on application. Address, B. 1002,

HOME STUDY. Scranton, Pa.
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HARDTMUTH GORED CARBONS for Direct and Alternating Current

ARO l-AIVI HABIRSHAW AND 0. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated
CARBONS FOR SERIES ARC LIGHTING.

Chicago Edison Co.,
DEALERS IN ELECTRIC LIGHTING SUPPLIES,

139 Adams Street, CHICAGO.

GENERAL WESTERN AGENTS.

HABIRSHAW AND G. E. CO.'S

WIRES AND CABLES.

We manufac-
ture a high
^rade Enife
Switch for
switchboard
work. "We call

ittheESwifcb.

We have in stock in our Chicago Store

WAITING FOR
YOUR ORDERS

I

Sockets, Switches, Cut=Outs,

;
Tubes and Insulators,

; Shawmut Fuse Wire and
Knife Switches,

: Bells, Annunciators,

: Batteries, Push Buttons,

I
Fan Motors, Electric Supplies

I of all Kinds.

A quick break switch, made in sizes from 50
amperes capacity to 800 amperes. They
will be listed la oar new catalog.
We manufacture arc and incandescent
names iind direct current motors. Alsourf?

lamps.

n -oi)

'J
Western Electric Company

Chicago, New York.

ELECTRIC
LAMP
SIGNS

NEW ERA IN ELECTRIC ADVERTISING.
Each lamp is a single letter, which greatly simplifies the construction

of a sign, and permits an unlimited advertising display. This sign

is low-priced, economical of operation, easily read, very conspicuous,
and may be changed in a moment from one form of words to another.
We manufacture High Grade Incandescent Lamps. Lamps of any

voltage furnished.

..A^sk your I^E^kl^ES'T ^UF'F^I-'V IH^USE for.A.r^

r wri't^

DICKINSON ELECTRIC SDPPLY CO.,
High Grade Incandescent Lamps,

American Tract Sociely Building, NO. 150 NASSAU STREET, NEW YORK.

THE STOREY nOTOR.

MAIN office:

The Storey Motor fcToo'Co-
YORK & SEDCELEY AVENUE

PHILADELPHIA.

Iron Clad,
closed in.

Completely

DUST and Moisture
proof.

Specially adapted for
djrectdriving macliin-
ery.

The application of Mo-
tors to macfiine tools
a specialty.

Light weight. Slow and
medium speed.

No exterior magnetism.

CHICAGO OFFICE:

IVIetropolitan Electric Co.

NEW YORK OFFICE:

1 12 Liberty Street,
Branch Factory, HAMILTON, CANADA.

NOTICE.
TO THOSE INTERESTED IN ELECTRIC

LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is ,'ust the book
thousands of men have been waiting for; it will be what you
want. 275 pages. Illustrated. Cloth, $2.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Bldg., Chicago.

SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA,
MANUFACTURERS OR

Direct Current, Multipolar, Slow Speed, E.xternal Armature Generators and Motors, especially adapted for Direct Connection.

(^yp^ )—In siz^s fr^m 20 -fco 2,000 IH. IP.
Direct Current, Multipolar, Medium Speed, Internal Armature Generators and Motors adapted for Belting.

(Type A..) Ir« sizes from «0 to 300 H. F>.
Direct Current, Bipolar, Medium Sijci-d, liihTiial Armature Generators and Motors adapted for Belting.

(Typ»^ L. H.)—In siz^s fronr« S to I30 H. IP.
Direct Current Boosters, alwolulily cont rolled by V. S. Patents granted to Siemens As Halsko Electric Company.

SIEMENS' BAND ARC LAMPS FOR DIRECT AND ALTERNATINO CURRENT, ELECTRIC MINING LOCOMOTIVES, STEAM LOCOMOTIVES, ETC., ETC.

COMPLETE ELECTRIC RAILWAY EQUIPMENTS UNDER SIEMENS' PATENTS:

Si^m^ris' Und^rruririing: ITr^ll^y^s.
The Siemcn.s Contact Bar is safer than the ordinary trolley, and the overhead construction is less costly. Dr. Ernst Werner von Siemens was the pioneer in

Electric Traction, lie built, his first Electric Kiiilway in IHVf). Write for Catiilngnes and further information to

SIEIVIENS ^ HALSKE ELECTRIC CO. OF AMERICA. 98 Jackson St., Chicago.

WAliKH OKFI<.'KM:-NI!W VOItK, KiiHtern lilhtrlet, A iiierlean .Surety r.iill<lliii-'; C.IIHA'I'Hll NHW VCIitK. l:iil Llliiirty St. OINCIINNATI, ]'i>rlii liutldliiK. MtNNICAI'Ol.lK. ili) Scwmil Avenue
boutll. DliNVl'.Jl, (K)8 UoBtoii Ulock. HAJ/t l.AKl! Ul'IT, Jiuuthfiirct llutcl Dulldlllg. SAN FKANGISOO, 10 front St. liOSTON, JuLiu llancoell UWg. rUILADELl'HIA; 631 Cliestnut St.
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

IXe build all necessary apparatus for the transmission of £leetrieal
Pouer tliroag:1i factory or other buOdings.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORK, H. B. Coho & Co., Mail and Express Building.
PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bldg., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

Westinghouse Electric and Manufacturing Company,
IPi't'tsburSs F*a-9

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution in Cities, Factories, Mills and Mines.

The Tesla Polyphase Alternating System of Electrical Transmission by which
Potrer, Incandescent and Arc liiffhting may be operated from the same circuits.

The Westlnghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

NEW YORK, no Broadway. PITTSBURQ, We>tlnghouse Building. CHARLOTTE, N. C, 36-38 College St. BOSTON, Exchange Building.
CHICAOO. New York Life Building. TACOMA. WASH.. 103 South lotb St. BUFFALO, Erie County Bank Building. PHILADELPHIA. Qlrard Building.

ST. LOUIS, American Central Bldg. S l^RACUSB. N. Y., Baatsble Building. SAN FRANCISCO, Hllll Building. WASHINQTON, D. C, 1333 P St. N. W.
For Canada address AJieam & Soper, Ottaira. Can.

TRADE MARK I

'«i)IotCttc ^ctmnulator"
REGISTEREO SEPTEMBER 11, 18S4.

OVER 31,000 HORSE POWER

HOURS ARE STORED DAILY IN

I
CHLORIDE ACCUMULATORS.

\ THE ELECTRIC STORAGE BATTERY CO,,

^ DREXEL BUILDING,

^ PHILADELPHIA, PA.
storage Batteries for Trolley Regulation,

Isolated Lighting and Power Plants, etc., etc.

BF3A.IMCIH OF-R-|<SeS:
66 Broadway, New York; 1543 Marquette Building, Chicago, III.; 215 North Calvert Street,

Baltimore, Md.; 222 riarket Street, San Francisco, Cal.; 92 State Street, Boston, Mass.

t
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The Triumph Electric Co.,
Oincinna1:i, OHio.

Manufacturers of

Medium and Slow Speed Electrical Machinery,

Direct Connected Generators,
Direct Connected Elevator Motors,

Direct Grip Hoists,

Motors for Special Work.
WRITE FOR CIRCULAR M.

_,, __ ___,-_« OFFICE AND FACTORY:
SALES OFFICES: eio-eie baymiller street:
IVewYork: Messrs. Maoliado «SL RoHor.aoS Itroadwsiv. t'liioaso: Messrs. Mliitcside A Foster,
1000-100:i Fiselier Kids. Atlanta: Messrs. Moore A lleC'rarv.Xorc-ross Hl«le- Xasliville: Mr.J.
\i'. Chester. St. L,oiiis : Mr. .1. F. <>erleiiiaii. <i<>J Oriel Bids. Pittsburs : Mr. H . B. Pearson.

[HercUlesBAtTeries

\X Clede BAHeiiies

Peru Electric Mro.Co.

~^ Peru. ind. .

I POIVCElAllH IHSUIATIOM 01 all Kinds f f'J

\(fc SolkJI the maKlns ot

SpECTi. Designs of^ Porcelain.

IMENA/ EZDITIOIM,

CROSBY & BELL'S Electric Railway,
JUST OITT. PRICE $3.50. 8EX1> FOR IT.

ELECTRICIAN PUBLISHING CO., ^ 510 Marquette Building, CHICAGO.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accumiilators.
American Battery Co.
Electric Storage Battery Co.
Willard Elec. & Battery Co.

Annunciators.
Cliicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Mason. J. W.
Menominee El. & Mech. Co.

Arc IJamps.
Adams-Bagnall Elec Co.
Auerbach-WoolvertGn El.Co.
Chicago Genl Fixture Co.
Electric Arc Light Co.
Fleming-Spence Elec. Co.
Ft. Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.

Perkins Elec. Switch Mfg. Co.

Van Nuis, C- S.
Westinghouse El. & Mfg. Co.

Arc Iiiglit Cord-
Samson Cordage Wks.

Assayers.
Nat'l. Ore & Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.

Electric Appliance Co.

Electric Storage Battery Co.
Leclanche Battery Co., The.
Magon, J. W.
Menominee El. & Mech. Co.
Midland Electric Co.
Northwest Engineering Co.
Ohio Electric Works.
Pearson, P. J. MJg. Co.
Western Electric Co.

Willard Elec. & Battery Co,

BeUs.
Electric Appliance Co.
Huebel & Manger-
Menominee El. & Mech. Co.

Ohio Electric Works.
Western Electric Co.

Belting.
Channon Co., H.
Jewell Belting Co.
Shultz Belting Co.

Bicycles.
Arnold, Schwinn &, Co.

Boilers.
Abendroth & Root Mfg. Co.
American Boiler Co.
Clonbrock Steam Boiler Co.

Collins & Co.. H. E.
Racine Hardware Co.
Weston Engine Co.

Books, Klectrlcal.
Electrician Publishing Co.

Bronxe.
Besly &Co.,Cha8. H.
Phosphor BronzeSm.Co.,Ltd.

Brashes.
Holmes Fibre-Graphite Co.
Mason, J. W.
Partridtie Carbon Co.

Burglar Alarms.
Electric Appliance Co.
Huebel & Manger.
Menominee El. & Mech. Co.
Western Electric Co.

Cables (See Insulated Wires.)
Ilables, Klectric (Bee Insu-
lated Wires). Co Piter,
Hheet and Bar.
American Elec. WorkB.
Brliey. W. R.
Eastern Electric Cable Co.
Moore. Alfred F.

New York Inn. Wire Co.
Simplex Electrical Co.
Standard Underground 0. Co.
Western Electric Co.

Carbons,Points& Plates.
AmorJoan Carbon Co.
Chloago EdlKon Co.
Oblcago Ooncral Fixture Co.
Electric ApplliLntj'j Co.
General Klfictric Co.
MaHOn. J. W.
Partridge Carbon Go,
RolHlngor. Hotfo.
Standard Paint fJo,

Wertholoi, Ed.
'Wwi'«rn Electric Co.

Compound.
Electric Appliance Co.
Johns Mfg. Co., H. W.
Okouite Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond. Co.
Electric Appliance Co.
Wllliamsp't Wood'n Pipe Co

Construction & Repaii-s.
Ft. Wayne Elec. Corporation.
Hodge, Walsh & Loring.
Piqua Iron Works.
Richards & Meacham.

Contractors and Electric
Ijight Plants.
Akron Elec. Mfg, Co.
Arnold, B. J.

Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Clymer & Heilman.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh & Loring.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly &Co., ChasH.
Bowers Bros.

Copper "Wires.
American Electrical Works.
Besly & Co., ChasH.
Brixey, W. R.
Chicago Edison Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
FiberiteCo.,The.
General Electric Co.
Mason, J. W.
Menominee El. & Mech. Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordage.
Samson Cordage Wks.

Crookee' Tubes.
Edison Dec. & M. L. Dept.
LeRoy, J. A.
Perkins Elec. Switch Mfg.Co.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Farr Tel. StConst. Supply Co.
FIberlte Co.. The.
Locke. Fred. M.
Mason, J. W.

Cut-Outs and Switches.
Automatic Cir. Breaker Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Hcllman.
Commercial Elec. Sup. Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Eyanson Ki Armpriester.
Farr Tel. & Const. Supply Co.
Flberlte Co., The.
l-'orest f;ity Elec. Wks.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Hart & Hegeman Mfg. Co.
Iidperlal Porcelain Works.
Mason, J. W.
Menominee El. & Mech. Co.
Morrison Southern El. Co.
Perking Eleo. Switch Mfg. Co.
ShawmutFuao Wire Co.
WestlnghouBO El. & Mfg, Co.

l>ynamos.
Akron P:Ioc. Mfg, Co.
Amerlc;in r'nfflrmCo.
ilni^iJi Kloctrit; Co,
i"arO Klt;rt,rlt;(;o.

(|vrfii;r A- Il.illmiin.

rjolburn El- Mfy, Co.

I^or ^^l|3Hiab^t;l^

Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hine&Co., L. A.
Mayo, V. J.
McEwen. J. H. Mfg. Co.
Northern Electl, Mfg. Co.
Piqua Iron Works-
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
Johns. H, W., Mfg. Co.

Electric Railways.
Bruph Electric Co.
Card Electric Co.
General Electric Co.
Krotz. Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and 3Iechani-
cal Engineers.
Arnold. B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. MIg. Co.
McRae, A. L.

Electrical Instruments.
Automatic Cir. Breaker Co.
Chicago Edison Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
Cutter El. & Mfg, Co.
Electric Appliance Co.
Queen A. Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
Automatic Cir. Breaker Co.
Central Electric Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
Gillett Mlg. Co.
Imperial Porcelain Works.
Menominee El. & Mech. Go.
Pearson, F. J. Mfg. Co.
White Co., TheO. C.

Electro-Plating Mach'y.
Besly & Co.. Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Engines, Gas.
Norman Co., J. J.

Otto Gas Engine Wks.
Engines, Steam.
American Engine Co.
Ball Engine Co.
McEwen, J. H. Mfg. Co.
Philadelphia Eng. Works.
Racine Hardware Co.
Weston Engine Co.

Fan Ontuts.
Dlehl Mfg. Co.
Metropolitan Electric Co.
Westinghouse El. A, Mfg. Co.

Feed Water Heaters.
Goubert Mtg. Co.

Fibre.
Butler Hard Rubber Co.
Holmes Fibre-Graphite Co.
Kartavort Mfg. Co.
Vulcanized Fibre Co.

Files.
BarnetlCo.,G. AH.

Fire Alarms.
Western Electric Co.

Fixtures. El. A Comb*n,
Chicago Gen'l Fixture Co.
WUeolor Retloctor Co.

Fuse Wire.
Brixey. W. R
Chicago Fuse Wire A Mff.:.Co,
Electric Appliance Co.
Flborltofio., The.
General Eloclrie Co.
Shawmut Fuse Wire Co.

l^iiHUels.
Johns, II. W.. Mfg, Co.
Peerless Rubber Mfg. Co.

al Inclose

<wear8.
Besly & Co., Chas. H.

General Elec. Supplies.
Besly A Co., Chas. H.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
Cutter El. A Mfg. Co.
Dickinson Elec. Supply Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Hodge, Walsh & Loring.
Huebel A Manger.
International Elec. Co.
Johns, H. W., Mfg. Co.
Mason, J. W.
Menominee El. A Mech. Co.
Metropolitan Electric Co.
Midland Electric Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Ohio Electric Works.
Pearson. P. J. Mfg. Co.
Peru Elec. Mfg. Co.
Shawmut Fuse Wire Co.
Sioux City Brass Works.
Westinghouse El. A Mfg. Co.

Olobes and Electrical
Glassi,vare.
Chicago Gen'l Fixture Co.
Locke. Fred. M.
Phoenix Glass Co.
Wheeler Reflector Co.

GoT'nors. Water >Vlieel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Flbre-Graphlte Co.

Hard Kul»ber Goods.
Butler Hard Rubber Co.
Flberlte Co., The.

Headlights.
Wheeler Reflector Co.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing llaterials.
Brixey, W. R
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Empire China Works.
Eyanson A Armpriester.
Parr Tel. A Const, Supply Co.
Flberlte Co., The.
Hart A Hegeman Mfg. Co.
Hodge, Walsh & Loring.
Johns Mfg. Co-.H. W.
Kartavert Mfg. Co.
Locke, Fred. M.
Mason, J. W.
Menominee EI. A Mech. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co,

Insulated W^ircs and
Cables—Magnet ^Vires.
American Electrical Works.
Brixey, W. R.
Chicago Edison Co.
Chicago Ins, Wire Co.
Commercial Elec. Sup. Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Farr Tel. A Const, Supply Co.
General K.lectric Co.
LasoU & Co. . Edward.
Mason, J. W.
Metropolitan Rlectrlc Co.
Moore. Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
OkonltoCo., The.
Phillips Insulated Wire Co.
Simplex lOlectrlcal Co.
Standard Underground C. Co.

^f ^kcl^r^r-tls^nrk^rfe't;s S<

I/anips, Incandescent.
Adams-Bagnall Elec. Co.
Buckeye Electric Co.
Chicago Edison Co.
Dickinson Elec. Supply Co.
Edison Dec. A M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co.,
Ohio Electric Works.
Orient Electric Co.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Standard Incan. Lamp Co.
Westinghouse El. A Mfg. Co.

Ijightning Arresters.
Electric Appliance Co.
General Electric Co.
Van Nuis, C S.

Westinghouse El. & Mfg. Co.

Magnet %Vire.
(See Insulated Wires.)

Mechanical Machinery,
Besly A Co., Chas. H.
Ferracute Machine Co.

Mica.
Bowers Bros.
Johns Mfg. Co., H. W,
Munsell A Co., Eugene.

Mining Apparatus, Elec.
General Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Akron Elec. Mfg. Co.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Colburn El. Mfg. Co.
Diehl Mfg. Go.
Eddy Elec, Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hine&Co,, L. A.
Mayo, V. J.

Menominee El. & Mech. Co.
Northern Electl. Mfg. Co.
Ohio lillectric Works.
Piqua Iron Works
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Westinghouse El. A Mfg. Co.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
Johns, H. W.. Mfg. Co.
Standard Paint Co.

Patent Agencies.
Washington Patent Agency.

Piiosphor Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker A Co.

Poles.
Brown. DeWltt, Cedar Co.
Hart, C. S.
Valentine-Clark Co.

Porcelain.
Commercial Elec, Sup. Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
Locke, Fred. M.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Push Buttons.
Electric Appliance Co.
Northwest i5nglneerlng Co.

Itellectoi-s.

Gillett Mfg. Co.
Phoenix Glass Co.
Wheeler Reflector Co.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westinghouse El. A Mfg. Co.

Sal Ammoniac.
KUpstein A Co., A.

Speaking Tubes.
Electric Appliance Co.

Speed Indicators.
Besly A Co., Chas. H.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Steam Heating.
Webster A Co.. Warren.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
Willard Elec. & Battery Co.

Street Cars.
Brill. J. G. Co.
Ladd, A. W.

Supporters, Inc.Ijamp.
White Co.. TheO. C.

Tapes. Insulating.
American Electrical Works.
Brixey. W. R.
Chicago Ins. Wire Co
Electric Appliance Cki.
Moore. Alfred F.
New York Insulated Wire Co.
Okonite Co.. The.
Simplex Electrical Co.
Standard Paint Co.

Telegraph Ai>paratns.
Electric Appliance Co.
Western Electric Co.

Telephones and Tele-
phone Material.
Commercial Elec. Sup. Co.
DeVeau & Co.
Farr Tel. & Const. Supply Co.
International Elec. Co.
Mason. J. W.
Menominee El. & Mch. Co.
Missouri Tel. Mfg. Co.
Northwest Engineering Co.
Richards A Meacham.
Stromberg-Carlson Tel.M.Co.
Viaduct Mfg. Co.
Western Elec. Co.

Transformers.
Chicago Gen'l Fixture Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbine Wheels.
Dayton Globe Iron Works Co.
LefTel & Co., Jas.
Smith, S, Morgan.
Stilwell-Blerce & Smith
Vaile Co

Universities.
Cor. School of Technology.
Int. Corr, Schools.

Water IVIicels.
Dayton Globe Iron Works Co.
Leffel A Co , Jas.
Smith, S. Morgan.

Wire, Bare.
Besly & Co.. Chas. H.
Brixey. W. R.
Electric Appliance Co.
National India Rubber Co.
Okonite Co,, The.
Phillips Insulated Wire Co.
Standard Underground C. Co.

V Ray Outfits.
Oarbutt. John.
Edison Dec. A M. Lamp Dept.
LoRoy. J. A.
Queen & Co.
Robinson Co.

III.
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THE NEW DIEHL
Highly finished in Japan,

Nickel, Polished Brass

and Venetian Designs.

ELECTRIC FANS.
Increased Efficiency.

Improved Mechanical

\ Construction.

- -^

We also have a complete stock

of Direct and Alternating Current
Desk Fans at very low prices.

If yon are in need of Battery

Fan Motor Outfits we can fill your
orders from stock.

'-=^;:.

For Catalogue and price lists address

METROPOLITAN

ELECTRIC

COMPANY,
186-188 Fifth Avenue, Chicago.

We are making the very best Carbons now on the market, and

selling them at prices that you cannot afford to remain unaware

of* Operating as we do the largest factory outside of the

** Trust/* with a daily capacity of 150,000 carbons, the prompt

execution of large orders is assured*

AMIERIOAN OARBOIM OO.
IMoblesvill< Ind., Li. S.

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED.

BY W. H. WAKEMAN.
Cloth. 53 Chapters.272 pages.

Containing a complete list of 300 questions such as will be asked of any
Engineer when taking examination for U. S. Government or State License, all

of which are fully answered in the text.

PHice, $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

As one engineer who has read the book says; "I think there are few" engi-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more besides."
The author has treated of a very great variety of subjects which are of

vital importance to all who wish to improve and extend their knowledge of

steam engineering', and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely

separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a
sturdy branch of the National Organization, makes him especially competent
in this part of the work.

The many flattering commendations which this book has already received
from competent judges and high authorities, speak well for its value.

Suite 510 Marquette Building:, Chicago, III.

THE CONVENTION WILL OPEN IN ST. LOUIS. OCT. 20.
Roinilai' Trains

Leave Chicago:
(0:28 A. M.
2:20P.IVI.
9:I5P. IVI.

The Wabash Railroad

Regular Trainiii

Arrive St. Louis:
6:54 P. M.

i r:l5P. M.
7:32 A. IVI.

With its THREE DAILY TRAINS is the CONVENTION LINE.
WACNER BUFFET COMPARTMENT SLEEPING CARS, PALACE PARLOR CARS, CAFE LI-

BRARY CARS, AND FREE RECLINING CHAIR CARS.
Ji^Ji^JiJiAre Important Features of the Superb Equipment of tlie Wabash St. Louis hine.^JiJi^^Jt^

SLEEPING CAR RESERVATIONS CHEERFULLY MADE IN ADVANCE.

TICKET OFFICE, 97 Adams Street.
F. A. PAXMER,
As8t. CJen. Pass. Agrt.

CHICAGO.

C. S. CRAKE,
Gen. Pass. A Tkt. Agent,

ST. I.017IS.

nr. C. KEERAHf,
City Pass. Jt Tkt. Agent,

CHICAGO.
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Our new catalogue of the

I-T-E CIRCUIT BREAKER
will be convenient in size,

accurate in data, correct as to

price. If your name is not

already on our mailing list,

write for it.

THE CUTTER ELECTRI-
CAL & MFG. CO., 1 1 12 San-

som Street, Philadelphia, Pa.

LE ROY'S
IMPROVED

ALUMINUM X-RAY FLUOROSGOPE.

FOUR TIMES AS SENSITIVE AS ANY YET IMADE.

Low Price, I Complete Portable X-Ray I
Goods Guaranteed.

High Quality.
| flutfitS for PhySICianS

I

height 6 Ounces.

AND OTHERS DESIRING AN OUTFIT FOR EXPERIMENTAL USE.

143 E. I31:H S-t.J. A. IM©^A^ VorR.

ROBINSON GO.,XRAY APP»*.
15 Dearborn St., Chicago, Mfrs., -^ ^ ** " X -RAYS

FOR EVERYBODY.
Icl^A^ard I'r^v^r-fa.

Just off the Press. 80 Pages. 39 Illustrations.

Fully describes in plain terms how to perform experiments with the X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorff Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit

very cheaply, including a Fluoroscope.
Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO..
°'° !S?:?^r^l''^

'

READ THE ELECTRICAL PAPER.

HART FLUSH SWITCHES.
UTe^TsT- IFa-cc na,te-

BETTER PROPORTIONS. BETTER FINISH. MORE DURABLE,

No. 1 Plate for 5 and 10 Amp.
Hart ("Switches.

Better Design,

Better Material,

Made of solid plate brass ^-inch thick, with beveled edges.

Self-Adjusting Handle,

No Breaking,

No Binding on Face Plates,

No Loose Face Plates.

Handles, Switches and Face Plates Interchangeable.

Single Plates for all sizes of Hart Switches.

Gang Plates for any number of Hart Switches.

SEND FOR "CATALOGUE B."

THE HART & HE6EMAN MFG. CO..
"9" Back of No. 1 Plate.



October 3, 1896 WESTERN ELECTRICIAN.

•TRADE MARK*

THE ELECTRA
High Grade Nuernberg Carbons •TRADE~M6RK'

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS.
ST P>IRI^E UIST

SOIiE rjIPORTER FOB THE
UNITED STATES ASIB CAA'ADA.HUGO REISINGER, HO. 38 EEIVER STREET . HEW rOKK.

IVIEDBERY SNA/ITOHES °?gl tl?Jrs?Vo°N''EY.
Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension. Handsomely Finished.

Absolutely Reliable. Complete Stock Carried in Chicago.

MASON ELECTRIC EQUIPMENT CO., Selling Agents, Telephone Earrison 714, I 202 Fisher BIdg., CHICAGO.
Mannfactured by THE FIBERITE CO., MechanicvJIIe, N. Y. Hoefgen, Moxham & Co., 80 William St., N. Y. Joshua Hendy Machine Works, San PraDcisco, Cftl.

Thousands of our Cells
are In Service In U.S*
and Abroad. . . .

STORAGE BATTERIES for all purposes ^
Solid Rolled Lead Plate. Immense Stren^h. Large Surface.

Electro-Chemical Formation of Active Material.

INSURING GREATEST DURABILITY combined with EFFICIENCY.
ALL SIZES FOK SALE BY

Established .889. AmeriCall Battery COmOailV, Absolutely NonlnMng.
Highest Award Granted •' r ^ ' log. Protection

at World's Columbian A-S TflTeSt QliillCy Street, Quaranteed to all

Exposition, CblcaEo, 1893, CHICAGO, lUL, Purchasers.

SectloQsl view o[ plate.

DON'T READ
The WESTERN ELECTRICIAN unless you want

to be made fully aware of what is going on in the

electrical field.

THE 6ENERAL ELECTRIC L0N6 BURNING ARC LAMP.

Simple IN/I^^Kianism,

A.ccura-teiy F'i-t-ted.

I'v^rx ^ar-t IVIad^

Lise.

Needs L.i-t-tle A-t-ten-

-bion.

MisKi Voi-tase,
L.^'NA^ Ourre n-t.

The Ideal

-tion F"or i^ons Runs

100 -to 150 Hours Ac-t

ua 1 Service \M^i-th

One Trimmingr.

E^^n^my in Curr^n-t.
E^^n^my in Oarb^ns.
E^^n^my in Lab^r.

General Electric Company,
MAIN OFFICE, SCHENECTADY, N. Y.

SALES OFFICES IN ALL LARGE CITIES IN THE UNITED STATES.
For Canada, address Canadian Creneral Electric Company, litd., Toronto, Ont.
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WIRES AND CABLES

Weatherproof Wire
is still without an equal as a high-grade weatherproof

line wire.
"0. K." wire is always neatly packed in coils, reels

or cases, and will be received in first-class shape. It

has a smooth polished finish and every foot of wire can

be rehed upon to be equal to the very best sample ever

submitted . •

BUT BEST OF ALL
it costs no more than inferior "no-name" weatherproof wires which have only an
apology for an insulation. ^^^^^^^^^^^^

GENERAL WESTERN AGENTS,

ELECTRIC APPLIANCE COMPANY,
Electrical Supplies, 343 Madison St., Chicago.

ALL SIZES IN STOCK.

RAINBOW SHEET PACKING.
HAVE YOU USED IT?

Oils,

Ammohia or

Alkalies

do not

af-fect It.

Steam

Joints

Made

Instantly.

NO BAKING OR FOLLOWINQ TTP.

Paleoted aud Mnnufac'tured Exclusively by

PEERLESS RUBBER MFG. CO., 16 Warren Street, New York.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H.

MANUFACTUKERS OF

High Grade Electrical Instru-

ments of every description

Incandescent Lamp Supporters. i%

Instant placement and flxtiire of lamp in any
desired position, with no attention to fa'.tenlnKS

Adapted to eve^y requirement from library to

workshop. Send for cataloE^ueC.

THE 0. C. WHITE CO., WORCESTER, IWASS.

Grimshaw Wires and Cables,

Incandescent Lamps,

Sockets, Switches, Etc.

J. W. MASON,
DEALER IN

General Electrical Supplies,

KANSAS CITY, MO.

Highest Insulation
^~

I

"» •

Triple Petticoat China

AND

Glass Insulators

for High Voltage Power

^
Transmission,

' Street Railway, Elec-

tric Light, Telegraph

and Telephone

Lines.

Send for Catalogues.

FRED M. LOCKE,
VICTOR, N. Y.

TO EARN MORE, LEARN MORE.
The Correspondence School of Technology, CLEVELAND, OHIO.

Electrical, Mechanical, Steam and other Engineering Branches Taught by Mail.

Courses for all—$14 to $120—Monthly Payments.

E. P. Roberts. M. E., President. Send for Catalogue. J. C, Gallup, Secretary.

SAMSON SPOT CORD

For Arc Liglitand Trolley Cord,

SAMSON CORDAGE WORKS, - BOSTON, MASS.

SOI-ID IVIICA.
Commntator Segments and Rings for all Railway Motors, llica in the sheet,
to any size, shape or pattern. Solid Mica Washers, all siiees.

EUCENE MUNSELL 6l CO., Miners and Importers. ^

AVe cnt

Wew York : 318 'Water
Chicago : 153 I,ake St.

WIRE
"CREFELiD" Pure Rubber Covered W^ire and

Cables.
"Century" "Weatherproof Liine Wire.
iHIagnet, Office and Annunciator IVire.
Ijead Encased Wires and Cables.
Telephone Cables, Btc., Etc.

PromptP
shipments
from
Chicago
stock

o

EDWARD LASELL & C0„ 167 Dearborn St„ Chicago.

TRY OUR PRICE!
Been building these machines three years

and now want to branch out.

AGENTS WANTED.
Send for catalogue.

PIQUA IRON WORKS,
Piqaa, Ohio.

LAMPS
Arc ani IncaaiBscem.

Adams-Bagnall Electric Co.,

CLEVELAND, O.
New York. 222 Havemeyep Building.

Chicago, 1654 Monadnock Block.

ALL
Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

Say! mr. Contractor,

have you ever stopped

To figure what it costs you to put in shelves,
boxes, etc., besides running additional battery
circuit necessary in installing the ordinary

form of cells? If you have, you are
aware that by using the Hang-Up Dry
liattcry you always save enough in
labor and material to pay cost of
battery on every contract.

'll.rMtCare*,
(PATENTED.)

Long

Life.

Especially adapted to Telephone and

Street Railway Work.

WRITE FOR "DRIVE A NAIL" AND PRICE
LIST. TRY IT.

F. J. Pearson Mfg. Co.,
SECURITY BUILDING, ST. LOUIS, MO.

Simplicity—Effectiveness— Durability—Economy.
Xo crtilM to Hbort-circuit or break, no oxidation, perfect air
circulation, eaHil.v controlled and regulated by patented knife
Nivilcli. AdjuHiJnblc to three dilfcrcnt degrees of heat. Prices.
etc., on application. .,,,,..

H. W. JOHNS IWANUFACTURING CO.,'""'^f "."""."'"J.r.TA^^.o, .1.1.

New Vork. Philadelphia.
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KUGENE i?. Phillips, Prest. W. A. Hathaway, Treas. W. H. Sawyeb, Secy.

AMERICAN ELECTRICAL WORKS,
• PKOVIDESICE, R. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Stoke, P. C. Ackernian. 10 Cortlaudt St.

Chicago Store, F. E. Donolioe, 241 Madison St.

MONTREAL Branch, Eugene F. Phillips' Electrical Works.

Motue. V

1

flfti^ufl^trumsH^Co. JIK^N a\{W

TJieOniyWater-WiieeJGovernortliatGQverns.
Montague Street Railway Co.

Greenfield, Mass., Sept. 19, 1895.

LOMBARD WATER-WHEEL GOVERNOR CO.,
61 Hampshire Street, Boston, Mass.

Gentlemen:—We have one of, your Governors in use
at our power house at Millers Falls, Mass., talking care of

two water-wheels to perfection, regulating the povrer icitMn

afew volts. We took out one Governor and replaced it with
a LOMBARD GOVERNOR which gives perfect satis-

faction. Yours truly, MONTAGUE ST. RY. CO.,
(Signed) H. C. Garfield, Supt.

LOMBARD WATER-WHEEL
GOVERNOR CO.,

Sold on trial and absolutely guaran-

teed to hold wheel speed to satisfaction of

purchaser, irrespective of sudden changes

of load.

Send us a description of your water

wheel plant.

61 HAMPSHIRE STREET,
BOSTON, MASS.

/OOO
Tl^tSFffO^f:

' ^' W/r/r£: us !

M£//OM/A/£Cy/^/CN .

INTERNATIONAL ELECTRIC
76 Beekman Street,

Xew York.
Ruhmkorff

Induction Coils,

Telephone Coils, Expert
mental Work, Small Ma-
chiaery, Binding Posts.

DON'T THINK
That you can keep posted as to

what is going on in the western

electrical field without reading the

Western Electrician. It is tlie

electrical newspaper, and i£ you
are not a subscriber you will find it

to your advantage to become one
at once.

i$3.00 per year

;

$1.50 for six months.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Bidg., CHICAGO.

T.H.Brady, New Britain, .Conn., U.S. A.,

Manufacturer of Mast Arms,Pole and
Swinging Hoods, House Brackets and
other Specialties for Construction
Work.

—

Catalogues and Prices fur-
nished on application.

Bound Volumes
OF THB

Western [legtrigian

FOB SALB,

From Vol. I. to Vol. XV.

ADDBEBS

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Building, CHICAGO.

(.jAfJurACTljl^EI^S

W ^^LECTfiK Light Globe5^e^

"\ THE-LARGEST-LlKe-of^

^\M0VELaAHTlS^'^PA^TEHNSaEFFEGTS.
Vv\ /I o \ A\ IDO AN/ CT MV/ I42 MURRAY ST. NY. 2Mii

CHICAOO OFFICE, 107 B. MADISON STREET.

DIXON S BELT DRESSING
AND LEATHER PRESERVATIVE.

Is guaranteed to prevent slipping and to preserve the leather.

It will'pay you to send for circulars and testimonials.

JOS. DIXON CRUCIBLE CO., JERSEY City, N. J.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Arc, Dire
Apparatus for

c-t Curren-t and Al-fce

and^scen-t ^igKi-ting
v«^er Transrr-tissi^rt.

rna-t-
and

WEATHERPROOF WIRE.
-AGENCIES:

Electric Appliance Co., Cliicago, 111.

Pettingell Andrews Co., Boston, Mass.

Electrical Engineering Co., Minneapolis, Minn.

St. Louis Electrical Supply Co,, St. Lonis, M(

Bradford Belting Co., Cincinnati, Oliio.

Phillips Insulated Wire Co.,
NEW YORK OFFICE:

Z9 and 41 Cortlandt St.

FACTORY:

Pawtucket, R. I.
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WANTED.
Position to take charge of an Electric Light

Plant. Have bad experience in all branches of
the work and can furnish good references. Salary
moderate. Address "ELECTRICIAN/' 772yn
39th St., Milwaukee, Wis.

POSITION WANTED
As superintendent of small city station or iso-

lated plant; thoroughly familiar witii alternating
and direct dynamos, arc and incandescent; 5

years' experience in charge of plant; best of
references from employer; age 25. Salary mod-
erate. Address E. T. Wilson. E. E.. 4th St. Wharf.
Wilmington, Del.

\A/^A^ IMTTED.
ARMATURES TO REWIND.
Winders direct from T.-H. and Westingliouse
shops. Work guaranteed. Ten years' experience.
Light piants instalied complete. Send for prices.

HODCE, WALSH & LORINC,
.v3i Deiaware. Kansas Citv, Mo,

FOR SALE.
An electric hght plant, water and steam power,

located in town of 3.000 inhabitants. Price, cash
down, $3,750.00. For full particulars address
"R. B. F.," care Western Electkician. 510
Marquette Building, Chicago.

FOR SALE.
One 1,000 light incandescent dynamo and one

100 light incandescent. Both direct current, com-

pound wound.

t-. A., i-iiime: & CO.,
234 E. Lake Street,

CHICAGO.

FOR SALE.
1,500 tons 60-lb. relaying rails;

1,000 tons 75-lb. relaying rails; 800

tons 4S-lb. relaying rails. 30 elec-

tric cars in good order. New elec-

tric cars and new and second-hand

passenger cars. 50 box and 50

flat cars, 25 tons capacity. Spec-

ialty in negotiating electric and

steam railroad bonds when payable

at Farmers' Loan and Trust Co.,

N. Y. , or Knickerbocker Trust Co.

,

66 Broadway. N. Y. , and printed

at an Ai Bank Note Company in

N. Y.

ROLLING STOCK SOLD ON EASY
TERMS.

A.. ^A/^. L.XX.DD,
171 Market Street,

BROOKLYN, N. Y.

BE sure to send

your book orders

to us if you wish

to save ^ «=^ ^

Time
AND

Money.
We have all the latest elec-

trical books and can fill your

orders promptly.

««««it«**##**»

Electrician Publishing Co.,

SUITE 510,

Marquette Bldg,, • CHICAGO.

WE UNDERSELL ALL!
Bicycle Electric Lights 83.0ti

Necktie El«t:trii:LiEht3 l.BO

Edison Electric Motors l.Wi

Battery Fan Motors 5.(Mt

88 Medical Batteries S.or,

Induction Coils 1 7.)

Electric Bells finest, .2.'i

Dry Batteries Best, .^'<

Discountto Dealers.

^Imppenetl. Catalogue free.

OHIO ELECTRIC WORKS, Cleveland, Ohio.

.OUR.

Styie K.

ALWAYS RING.

Send for new Catalogue.

HUEBEL& MANGER,
MANUFACTURERS. -

290 GRAHAM ST.,

BROOKLYN, N. Y.

COMMUTATORS
REFILLED.

ISionx City Brass Works,
SIOITX CITY,IOWA.

J-cust X^VLloUstlaoca..

PRACTICAL
Guide for Firemen,

By W. H. WAKEMAN.

80 pages, U illustrations, bound in cloth.

An elementary treatise relating to the care
and managrement of Steam Boilers, Pumps,
Injectord, etc., and Steam Planta generally.
Containing complete instructions, and many
valuable suggestions for the safe, practical,
and economical mansigement of the Steam
Plant.
Especially intended for those who seek

promotion, and aspire to be something more
than a "Coal hustler," and for the benefit of
Firemen and Engineers who do not "know
it all" and who are willing to protit by the
suggestions, etc., of "one who has been
there."
In writing this book it has been the aim of

the author to give the duties of the fireman,
or the one in cliarge of a steam plant, in as
simple and concise a manner as the subject
and the English language will admit of; and
to furnish all the information required to en-
able them to take charge of and operate a
steam plant successfully add economically.

ELECTRICIAN PUBLISHING COMPANY.
Suite 510 Marquette Buildine, CHICAGO.

Mechanical

Engineers

who are interested in elec-

tricity should write for our

catalogue of

ELECTRICAL

BOOKS.

Electrician Publishing

Company,

Suite 510 Marquette Building,

CHICAGO.

s Paten!s^D Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

The Stilfell-Bierce & Smitli-yaile Co,,

DAYTON, OHIO.
Francisco, Cal.., Paciflc Coast Agent.Risdon Iron & liOcomotiTC Works,

WHEN YOU

NEED WHITE CEDAR POLES
IVrite the DE -WITT BROWM CEDAR CO., lUenominee, Blicb.

C. S. HA.BiT,
WHOLESALE

%rapli, Telephone, Ekciric Li^hi

AND STREET RAILWAY POLES.
Manufactured from Live Cedar peeled. Quick

shipments and best quality.

OCONTO. WIS.

5

JUST PUBLISHED.

DYNAMOS
A practical explanation of the Designing,

Construction, Operation, Main-
tenance and the

CARE AND MANAGEMENT
...OF...

DYNAiVIOS,
BY F. S. HUNTING,

Chief Engineer Fort Wayne Electric Cor-
poration.

20 Pages, Size 7 by 10 inches, 26 Illustrations,
Pamphlet Form.

PRIOE, 2S CENTS.
ELECTRICIAN PUBLISHING COMPANY,

Suite 510 Marquette Bldg., Chicago.

Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. EusTis, Gen'l Pass. Agent, C, B.

&Q. R. R., Chicago, 111.

It Helps

Mechanics
I
Lord*s Power and toils aii about the

jthousand and one '

Machinery Maqazine things every me-
, D f., , , w .7, ,

chanic and en-
. {Pubhslied Monthly) gineer ought to i

know. It tells about those things that '

every good mechanic_inust know. It goes
into details. It is practical, full of hmts,
and helps its readers to become skillea

|and expert workmen. The more a man
'

knows about his profession, the more sal-
ary he will command. The small price it

costs to subscribe (SI a year) will come
{back many times over in mcreased salary.

Sample copy sent for 10 cents. Write
vour name and address on a postal card,
and mail it to

GUILD & LORD
6i8 Atlantic Ave., Boston, Mass.

Copjrlgl.1 lesa.—B»M«.Wl,IHQ«n Com]

The Electric Railway of To=day,

BY H. B. PRINDLE.

60 PACES, PROFUSELY ILLUSTRATED.

PRICE

REDUCED TO 25 CENTS.

The author describes the ELECTRIC RAILWAY
SYSTEM in a popular manner, using such lan-
guage that the reader who is unfamiliar with
technical terms can readily understand the
construction of the apparatus and the func-
tions of various appliances used in the electri-
cal propulsion of street cars.

It contains a vast amount of useful and
valuable information for every motorman and
those interested generally In Electric Railway
work and improvement.

PRICE 25 CENTS.

F>OSXKGB F=REE.

Electrician Publishing Co.,
Suite 510 Marquette Building, CHICAGO.
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Victor Turbine Water Wheel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate.

The attention of ELECTRIC COMPANIES is called to this CELEBRATEH "WATER
W^HEEL as particularly adapted to their use, on account of its remarkably steady motion,
higb speed and great efficiency aud lar^e capacity for its diameter, being; double
the poorer of most wheels ol the same diameter. It is used by a number of the leading electric com-
Eanies with great satisfaction. In the economical use of water it is without an equal, producing the
ighest per cent of useful effect gaaranteed.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE S^ILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, Cal., Pacific Coast Agents.

IVIost: Dv4rabl« i-ttery Jli Produced.

Manufactured by The Butler Hard Rubber Co. 33 Mercer St., N.Y.

THE BEST BOOK
On dynamo electric machines Is S. P. Thompsons'
"Dynamo Electric Machinery." Contains i,ooo
pages, profusely illustrated.

THE STANDARD WORK.

ELECTRICIAN PUBLISHING COMPANY, • Suite 510 Marquette BIdg., CHICAGO.

The Standard Open Circuit Batteries

of the World.

SEND FOR CIBCULAE AND PRICES.

THE LECLANCHE BATTERY CO.,
Ill to 117 East 131st St., N. Y.

THE S. K. C. SYSTEM.
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station Distribution,

ill and Factory Equipment.
Generators will be wound and guaranteed (or an E. M. F. as high as

io,ooo VOI_XS.
CORRESPONDENCE SOLICITED,

STANLEY ELECTRIC MANUFACTURINB COMPANY,
F^i-t-ts-field, IVIj

THE ROYAL ELECTRIC CO., Montreal, Canada, are

sole licensees for the manufacture and sale of the S. K. C.

System in Canada. .......

\J. S. A.
BRAIVCHES OFFICES:

;o, 305 13 et E> f t>o rr» St:.

New "VorR, 3S C5or-tlar»cl-t S-t.
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VIADUCT MFB. COMPANY
Is the oldest concern
of the kind in tiiis

country, with one ex-

ception, manufactur-
ing

Magneto Bells,

Telephones,

District Telegraph

Messenger Boxes

and other appliances.

It has had 18 years'
experience; 5 years as

licensed manufacturer
of the American Bell

Telephone Company.
It has made more
Magneto Bells than all

the other manufacturT
ers in the country. Its

standard work is

known by all experi.

enced telephone men.

The works are lo-

cated at the Relay
Station, Baltimore &
Ohio Railroad, and run
by water power.

It manufactures all of its own woodwork, as

well as brass, iron, steel and everything connected
with its output.

Send for new catalogue and mention this paper.

VIADUCT MFG. CO.,

2 S. HOWARD,

Bal-timore, IN/ld.

The Electric Motor and Its Applications.

By T. C. martin and JOSEPH WETZLER.

THIRD EDITION.

With an Appendix by Dr. Louis Bell, bringing the book down to date.

Cloth, 315 large quarto pages, 353 Illustrations. Price, $3.00.

The wealth of information contained in the three hundred and odd large

double-column pages of this important work is equaled in few special technical

treatises, even those of a professedly exhaustive character. More than one hundred

different motors are described and illustrated—many in great detail— and the

different applications are similarly fully treated. Many of the illustrations are

full page, and the details of construction, particularly of armatures, are fully

illustrated. The treatment is simple, clear and concise, and little mathematics

is employed, the work being essentially of a practical and largely of a descriptive

character. The section on alternating motors resumes in a simple manner with-

out mathematical formulae, the principles upon which they are based, and that

on thermo-magnetic motors treats this interesting class in greater detail than

can be found in any other publication. An interesting feature is the historical

method of treatment, by means of which the dilTerent steps in the advance of

theories and design can be clearly traced, and the varying results of explorations

in many directions instructively followed.

CONTENTS.
Chapter I. Elementary Considerations.—Chapter II. Early Motors and Ex-

periments in Europe.—Chapter III. Early Motors and E.vperiments in America.

—Chapter IV. The Electrical Transmission of Power.—Chapter V. The Modern
Electric Railway and Tramway in Europe.—Chapter VI. The Modern Electric

Railway and Street-car Line in American.—Chapter VII. The Use of Storage

Jialtnries with Electric Motors for Street Railways.—Chapter VIII. The Indus-

trial Application of Electric Motors in Europe.—Chapter IX. Tlie Industrial

Application of Electric Motors in America.—Chapter X. Electric Motors in

Marine and Aljrial Navigation.—Chapter XI. Telpherage.—Chapters XII, XIII.

Latest American Motors and Motor Systems.—Chapter XIV. Latest European
Motors and Motor Sy.stems. — Chapter XV. Alternating Current Motors.

—

Chapter XVI. Thermo-magnetic Motors.—Appendix. The Development of the

Electric Motor since 1888.

fJupicH of thin w any oUuT (iUclHcal hook puhlwlial vdll he Kant hy mail, POSTAGE
I'KKI'AID, to any addrmniv the war/il, on r/'fi'P/it ofprirc.

ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building;, CHICAQO.

ISEND FOR CATALOGUE.
ItoaNSMITTERS> ^ TOILS,

"^
. PARTS,
/Jagneto

^ BELLS.

[ssourHeTephoH^,
9l7-9l9X,MFG-fe"

Y.

MARKET STLOUIS.I

We Mannfacture

2:SeTELEPH0NES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL. MINN.

..FOR...

TELEPHONES
..<SO TO THE..

VIADUCT CO, Baltimore.

The

Auto-

Telephone

AT LAST!

A Perfect

Interior

Telephone.

CHEAP,
SIMPLE,

PERFECT.

Desi Set No. 29.

Automatic Intercommunicating

Switch on each Instrument.

•

RICHARDS & MEACHAM,
Sole Agents for Chicago and Northern Illinois,

84 and 86 La Salle Street, CHICAGO.

pcEw^ri™;PORCf
UFACTORY.

^- ... ir/nw G
I* 't

^?5^if«r^t"-^-

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite BIO Marquette BIdg., CHICAGO.

T
ELEPHONE
Send for our prices before you

place your orders.

DEVEAU&CO.,
32 AND 34 FRANKFORT ST., NEW YORK.

s

New Dynamo Tenders' Hand-Book.
By F. B. BADT.

226 Pages, 140 Illustrations. Flexible iCIoth Binding.
5 1-2x3 inches. Price $1.00.

Size of Type Page

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It Is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
Suite 510 Marquette Building, CHICAGO.

MECHANICAL
EriginciTS interfstcd in electricity should send for our 100-page

Catalogue (mailed tree to any address). Any electrical book pub-

lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING COMPANY, Suite 510 Marquette Building, CHICAGO.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i. e. e.

Consulting Electrical Engineer.

8PE0LILTT:
Bleotrlo Kallwaya and Power StationB.

1S41 Marquette Bids.. Chicago.

Foree Bain,
Electrical and
Mechanical Engineer.Consulting,

Designlns,
Supervising,
Constructing,

Plans, Specifications and
General Engineering.

Testing. Expert in Patent Causes.

Ignite 1657. 1G5S and 14;5«>

TUonadnock Bid;;;.. <'HI<'A<^0.

William H. Bryan, M. E.,

H. H. Humphrey, M. S,,

Mechanical and Electrical Engineers,

Consultations, Reports, Estimates, Plans,
Specifications, Superintendence, Tests, Pur-
chasing. Designs of Centrnl Stations a Spe-
cialty. Turner Bnildlng. Ht. Louis.

Virginius J. Mayo,
Electrical and Mechanical Engineering,

Consulting, Designing, Supervising,
Contractor and Manufacturer of Ma-
chinery for special purposes.

TEL. MAIN 436.

100 \. Clinton St„ CHICAGO

r
A. L. McRae,

Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

30G Oriel Bldff., ST. liOUIS, »IO.

FUSE WIRE]-—^,
AND LINKS h

Capacity.

FOH ALL SYSTEMS. ) ""^Tn^-o^™.

CHICAGO FUSE WIRE & MFG. CO.,
153 Lake St., Chicaso.

THE FLEMING

ALTERNATING

ARC

I'^'^Ilamp...
• • •

Simplest

Neatest and

Best

Working

Lamp on the

Market.

New
Catalogue
Just Out.

• • I

Agents Wanted in

Leading Western

Cities ;:;:;::

Our Prices are

Right.

F LEMING -I^PENCE F LECTRICAL CL.
652 Hudson St., New York.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

HIGH GRADE on paper means little,

BUT in fact and manufacture MUCH.

WORLD CYCLES
ARE BUILT TO LAST.

champion John 5. Johnson rides one.

Ex-Amateur Champion Roy McDonald rides one.

A. D. Kennedy, Jr., the record breaker, rides one.

Am. Champion George Ruppert rides one.

Homer Fairmon, Pat. O'Conor and other crack riders are

all winning races on WORLD CYCLES.

THEY ARE UP-TO-DATE AND SWELL.
M'rite US for Prices. Catalogues Free.

ARNOLD, SCHWINN & CO., Manufacturers.

Peoria and Lake Sts., Chicago, U. S. A.

Price Reduced!
THE REVISED EDITION OF

Prof. Silvanus P. Thompson's Book,

Dynamo Electric

Machinery,

NOW $6.00.

New Edition, Revised and Greatly Enlarged, Price $6.00.

This is the long expected edition of Prof. Thompson's standard

work. It contains nearly 1,000 pages, and is profusely illustrated.

Orders should be sent in at once.

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHING CO.,
Suite 5IO Marquette Building;, CHICAGO.

Hot

Cool

Weather or

Weather the

WESTERN

ELECTRICIAN
Is always interesting. Always contains
timely information as well as the latest
news. If you are not a regular reader
send us your name and address for trial

offer.

WESTERN ELECTRICIAN.
Suite 510 Marquette Building,

CHICAGO, - - ILL.

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.

$3.00 per year, in advance.

Electrician Publishing Co.,

Suite 510 IVIarquette Bldg., - CHICAGO

The COAST LINE to MACKINAC

TO CLEVELAND
MACKINAC.

2 New Steel Passenger Steamers
The Greatest Perfection yet attained In Boat

Construction — Luxurious Equipment, Artistic
Furnishing. Decoration and Etlicient Service,
insuring the highest deg^ree of

COHFORT, SPEED AND SAFETY.
Four Trips per Week Betweem

Toledo, Detroit 4#Mackmaift
PETOSKEY, "the SOO," MARQUETTE,

AND DULUTH.
LOW RATES to Picturesque Mackinac and

Return, including: Heals and Berths. From
Cleveland, $18; from Toledo, $15; from Detroit.
$13-50.

EVERY EVENING

Between Detroit and Cleveland
Connecting at Cleveland with Earliest Traina

for all points East, South and Southwest and at
Detroit for all points North and Northwest.

Sunday Trips iune, July, August and September Only.

EVERY DAY BETWEEN

Cleveland, Puf=in=Bay ^ Toledo
Send for Illustrated Pamphlet. Address

^ A* A. SCHANTZf Oo p. *., DETROIT, MICHi

Tfie Detroit ami Clevelami steam Nav. Go.

ITS ALL RIGHT
Webb's Telephone Hand-Book.

expert as well as the novice-
A book for the
Price $1.00.

ELECTRICIAN PUBLISHING CO.,
5IO IWIarque't-te BulldBns* CKIoag;o.
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent improyements made in the New American Turbine have increased the power ae per their
diameter, and produced greater efficiency from whole to half water than any other turbine, as
evidenced by the following, copied from certified testa mide at Holyoke, Mass., on the dates named,
and signed by A. F. Slckman, engineer in charge of experiments, and E. S. Waters, hydraulic
engineer.

The ori^^lnals of these certificates and tests of other sized wheels can be seen at our office.

Test of a 4B-lrch Wheel-July 9. 1894. Test of a 42-mch Wheel-July 14. 1894.

Bead.
Rev.per
Min.

Ch. rt.

perSec.
H. P.

Per
Cent.

Whole Gate
7a

%
%
Vl

Head. Rev.per
Min.

128.00
134.80
129.33

125.25
121.00

On. Ft.
perSec.

H. P.
Per
Cent.

Whole Gate 16.06

16.42
16.78
17.03

16.88

119.17

122.00
117.33
111.83
118.67

141.58
127.18

112.60
98.12
82.07

205.27
195.19
175.74

149.99
118.40

79.76
32.68

82.18
79.31
75.52

10.33

16.56
16.59

17,13

17.48

134.18
120.85
104.85
92.76

70.(!0

199.56

188.14
162.89
142.40

98.85

80.50

83.09
82 77
79.21

70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO,, Dayton, 0,, U.S.A.

Racine Automatic

HIQH SPEED

ENGINES
Froml to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection
with economy ia desired.

Over2.500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
descr ibing ournew
1 to G H. P. Auto-
matic Engine and
Boiler outfit.

Racine Hardware Co.,
RACINE, WIS.

....BINDERS....
FOR THE

Western Electrician
SI.00 EACH.

ELECTRICIAN PUB. CO.,
CHICAGO.

AMERICAN-BALL

ENGINES.

Multipolar Dynamos and Motors.

AMERICAN ENGINE CO.,

Bound Brook, N. J.

Did You Ever
See a copy of our

latest catalogue
of Electrical

Books? loo pages,
mailed free.

ELECTRICIAN PUBLISHING CJ,

Suite 510 Marquette BIdg., CHICAGO.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Specially deBlffoed and adap^otj t^

ELECTRIC POWER AND LIGHTNING PLANTS.
Bccurlug a hi^h ernaratiteed percentagre vid great steadiness -t^

motion, under variable toadB. .An uneqnaled concentration ot ponet.,
and an anprecedented higrli velocity. Its qnickly operntins: bal^
anced fcatea. affords prompt and fine regalation by governor Satls^
faction guaranteed where others fail. Writ« for catalocrue, and statib

your wants*

JAMES LEFFEL & CO.. Springfield, Ohio. U. S. A.

THE OTTO
Gas,

Gasoline

and....

Natural Gas ENGINES

OVER l.'i.OOO SOL.D

Electric Lighting.
SIZES 1 TO 260 H. P.

Electric Lip;ht Plants in Operation

from 2 to 250 H. P.

Tk otto &as Eiidne Works, Inc.,

PHII/ADELPHIA.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICH., U. S. A.

lOiBkl

DYNAMO BUILDING,
YVith detail drawings and instruftions for winding,
living corret't sixes of wire, dimensions of iron, etc.
Also diagram for house wiring

BY -. C. /V-TNA/^OOD.
Profasely illnstratcd. Size of page, 10x8 inclies. Price, $3.

"This work is gotten up especially for amateur builders and non-professional
men. All measurements and instructions for winding are taken from machines
in actual service. Particular attention has been given to every detail of construc-
tion, that they may be thoroughly understood. This work will be ot great value,

not only to those who wish to build dynamos, but to superintendents, engineers

and workmen who have the care ot established systems."

—

From Preface.

Pronounced to be a practical, aivd complete work.
Hent poHtpaid on receipt of price.

ELECTRICIAN PUBLISHINC
SUITE 5 10 MARQUETTE BUILDING, CHICAGO.

CO.,

In your hand we seek to place a copy of our recent booklet

descriptive of the

Mm

fi\*(i\v/lE

lUebster $v$tem of $tedni Ideating.

TT can easily be read in five minutes, but we think you will

cheerfully give ten to it, as it clearly demonstrates claims

for the aforesaid Webster System that are absolutely unique

in the annals of Steam Heating practice. If the highest attain-

able efficiency, wedded to simplicity, low cost of installation and

operation, are desiderata in your estimation, we shall be most

happy to mail you this little booklet for your leisurely perusal.

WARREN WEBSTER & CO.,
CAMDEN, NEW YORK, CHICAGO,

N.J. 39 Cortlandt Street. 1504 Monadnock BIdg.

THE Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
4;iveH more power per dinnieter with ti

ii:cli«-r pei-i-eiita^e of'iiNcrul effeet than iiny other
- at<T-\vlH'4'l hm*lof'ore mude. Allslzos, rlf,'lU and left
iiMi,;irr built hnrii piiUiTiiH iKTfoctod uiidor systematic tests in
I- linh,ii|.,f 'I rstiiit,' I'hirri'-.

I'.ittli's 1i;iv1ml' |in\V'T |il;iiils wlijrli un^ iiiis:iMsl;i.'(.irv. ittid
llHiSr-rnlJIi'mi-lulillt,' lln' llll|.r'.vrrrir]it. tj| J.ow-I-,. uilJ liriif il. tu
lli''lr l[i(''t'<'st In rniiln' u'llli iiir, ns I am v\ illiiij,^ f o ^iiar-
iiiilc*- rrHiiltH \vh4T4- oIIhtn have l'ail«-d, no iiiut-
ivv i\'hiit make oriiirbitif haH hci-n in iih<>. KTiTF
i(r,<(i;iitK»ii:^Ts A.\i» HKX'u roK <'aT/V-

Ti/IORGAN SMITH, York, Pa.
EstlmatuH furnlHlicd Un- eoniplcto jpowor jjIuhIh and

MECHANICAL
Engineers interested in electricity should" send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-

lished sent prepaid on receipt ot price.

ELECTRICIAN PUBLISHING CO., Suite 510 Marptte Blflg, CHICAGO.
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CHICAGO CAS and GASOLINE ENGINE

J. J. NORMAN CO., nfrs.,

Used for 'jaaking Electric liiglitor furnlahlng

power Jor any pnrpose required. Specially

adapted for electric Ugbt in private enterprlBee.

The latest great invention of this progressive age-

Brilt in from 2 to BO horse power. Stationary or

r>ortable. Is the Bimplest power on the market. A
dwarf in size; a Samson in strength. Costs bat

little to ran it. Has no eqaal for even speed and

dnrability. Send for catalogue.

60 and 62 5. Clinton Street, CHICAGO.

_ ^IfyOUWintany Wetidvefumhedfiope-forj
i^ ~

^'SoTv Jm. I ^omeoffhe/drgestDrmj
>,^^^aix ^D).

I //Jtfw country. I

ffpHAmN
LOMPANY,

2WMdrM5t..CHICJ\B0.

Given
Away

Our latest catalogue of Elec-

trical Books. Contains J 00
pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette BIdg., Chicago.

REGTRADE MARKS Jhe Rhosphor Bronze Smelting Co. Limited,

2200 WASHINGTON AVE.,PHILADELPK1A.

,)
"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS,CASTINGS,WlRE,RdDS,SHEETS,ETC.

.%%i/^JW^" . —DELTA METAL'
X\ CASTINGS, STAMPINGS and FORCINGS

/^ELTrtV ORIGINAL flNnSoLEMQKEBsiMTHr U 5?

mi

ROOT IMPROVED WATERTUBE BOILER,

SBLLINa AQENTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff Street. NEW YORK.

J. C. BRILL COMPANY, • - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

' J ' west jiikster;

^^J!^?-'- •«^.>*

l^SMIilMMl
;WES^gESEHt^g^^gjfell^^

Special attention given to the building of Electric Motor and Trail Cars.

Builders of Brill Xo. 21 Truck with solid forged frame, and ' 'Eureka" Mp.TiTniim Traction Pivotal Tracks

^""^ Double "Florida"

Steam ^^^^'"^ Boiier,

being Sectional, can easily be taken through
any ordinary door or window—that is not
an unimportant advantage.

—

Catalogue.

^Pfmen'can S^oiYerCompany.
'WE HEAT THE WORLD.'

New York: 94 Centre St. Chicago: 84 Lake St.

The GlonbroGk Steam Boiler Co.,

BROOKLYN, N. Y.
Manultcturirt tl th*

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BXJILT IN UIVIXS OF 30 TO 1,000 H. I».

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Glasses of Iron Work.

8peclflcatloii«, drawlBgii and Price* fonlBheA
on application.

Send for Catalogue of Climax and Compound Boilers.

DOMESTIC
Electrical Work.
Concise and Practical Explanations for Plumb-
ers, Tinners and Hardware Dealers on How

to Wire Buildings for Bells, Alarms,
Annunciators and for Gas

Lighting from Batteries.

Illustrated with Tiventy-tu-o TDiagrams.

By William A. Wittbecker.

Price in Paper, 35 Cents.
Price in Clotli, 50 Cents.

THE growing demand for simple electrical ap-
paratus in dwelling liouses. offices and work

shops and the need of plain instructious whereby
any person without a pre\ious knowledge of elec-
trieitj'' may be enabled to undertake their suc-
cessful installation, has prompted the pubhcation
of this little book. It is not intended for tlie

amateur wlio seeks for nothing hut experimental
work, neither is it expected to enUgliten the ex-
pert electrician; but to the person who is seeking
for information that :\ ill assist him in increasing
his daily earnings this httle volume is addressed.
The information given is above all else practi-

cal, and with a close observance of the directions
laid down anyone without the slightest knowl-
edge of electficitj- should be able to do the work
described.

Electrician Publishing Co.,

Suite 5 10 Marquette BIdg.,

o*o*o*o#o*o*o*o*o*o*o*o»o»o
o •

s Aluminum •

I Nickel Alloy.
**

* *
O Manufactured by The National Obe o
* & Eeduction Co. . under Letters Patent *
2 dated Sept. 18, 1891, No. i59,49L O

O *

^ This alloy is especially and now nniver- ^

Q sally used for armor plates, gun metal, pro- *
:{: jectiles, acid pane, propeller wheels, car ~

O wheels, steel castings of any description and q
^ general foandry castings in either gray ^
O iron, malleable iron, braes, bronze and cop- ^
* per castings. It is used very extensively in ^O puddling furnaLOS, open hearths, reverber- q
* atory furnaces and steel converters. Its ^e
O fluidity and cleansing properties to metals, o
* aside from its Etreogthening qualities, are *O attested by indisputable aulhoiities. O

*
^ Aluminum Nickel Alloy is reduced from "^

* twenty cents to FOUR CENTS per pound *

^5
in ton or 6oo=Ib. barrel lots. Sold under °

Q Strict guaranty. *

o National Ore & Reduction Co.,
*

O ST. LOUIS. MO. o
* *O Branch Agenciea and Supply Offices: q
* RicHABD Bated & Sok, Ironmongers, *
2 Hamilton, England, and Glasgow, Scotland. O
* 'Wai. CLENDiNNEKa & Sons, Montreal,° Can. O
* D. C. CABOLL& Co., Pittsburg, Pa. *
* The JcDNsos aiFQ. Co., San Francisco, z.

O Cal. *

* *
o *o*o*o*o*o *o*o*o*o*o *o*o»

o

OF INSULATED WIRES AND CABLES,
By Heebebt Laws Webb.

A New Book—Just What You Need.

A Practical Guide to the Testing of Electric Light, Electrie

Railway, Telephone and Telegraph Wires.

PRICE, POSTAGE PREPAID, $1.00.

SEND lie TOUR ORDER NOW.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building, CHICAGO.
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CommcM I'lffifut

NEW ORIENT LAMPS
Are those which bear

livery inspection
Just and fair;

^^ith others competing
Everywhere.

Qnly the Best
Is used to prepare

Ideally Good Lamps
Of quality rare,

|n every respect
Made honest and fair.

j^fflciency Highest
All declare;

^o other Lamps
With them will compare.

^ry them yourself,

All good things share;

0end us your Orders,
We'll use you SQUARE.

THE ORIENT ELECTRIC CO., '"™r"w
CHICAGO OFFICE; 1628 Monadnock, THAD. S. UNE, IWgr,
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If "STAR" ARC LAMP. I

Alternating Current.

Perfectly steady light.

Tio sticking or Jniiiiting.

Ho burning oat of spools.

Perfect start without chat-
tering.

The only lamp giving per-
fect satisfaction on the
meter system.

Direct Current.

Ko see-sawing.

Stationary Ai'C.

Perfect feeding.

Short Circniting Impossi-
ble.

Will not take more current
than they are bnilt for.

AGENTS WANTED IN ALL THE PRINCIPAL CITIES.

WRITE FOR CATALOGUE.

JAuerbach - Woolverton Electric Co.,
OFFICE AND WORKS: 113-115 ADAMS STREET,

HOBOKEN, N. J.

*****•*•****••¥•**•******•

•
*
*
*
• .

•
•
*
*
*
•
•
•
•
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*

yHAHB MAB[-HltH CRAPE "R
We Make

All-^fp0Y(E«S

fHE JrADE

4

pSTA.nBA'^Dv

One Price

^v QUALITY

tJhousand
HOURS

Guaranteed

Cents
ALLOWED
_ roR
^ASES

Cents

- ANY
"UANTITY

THEY WILL

vSoVatts pi

16 C.lW

(linton,Wis/ 191-19? {aSalle ST.
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KNOWLEDGE IS POWER.
Everyone engaged in the electrical business should keep posted on the developments in

the art by reading the latest books on the subject. We are headquarters in the

West for electrical books and can fill orders for any work published^ promptly on

receipt of price. We call your special attention to the following standard books:

Allsop, F. C—Electrical Bell Construction; Treatise on the
Oonstraction of Electric Bells, Indicators, and similsr
apparatuB. 177 lHastrations $1.25

Ans^ell, J.—Elements of Magnetism and Eleclirlolty, with
Practical Inetrnctions for the Performance of Expi-rl-
ments, and the oonstrQction of cheap apparatas. One
hundredth thousand. 160 illastratioaB $1.00

Atkinson, Philip.—The Elements of Eleotrio Ughtlng-
Seventh edition, fully revised, and new matter added. 104
illustratioue. 260 pages $1.50

Atkinson, Philip.—The Elements of Dynamic Electricity and
Magnetism. 406 pages and 117 II lustrations. Second
edition ,...$2.00

Ayrtont W, E.—Practical Electricity; a Lahoratoi^ and
Lecture Conrse lor First-year Students of Electrical
Engineering, based on the Practical Definitions of the
Electrical Units. With numerous Illustrations* Sixth
edition $2.50

Badt, Lieut. F. B.—New Dynamo Tenders' Hand Boot. This
Is, as the name Indicates, a New Book, much more com-
plete thaa the old one, with alt the loformatiou. Instruc-
tions and rules which are required by practical men,
as Dynamo Tenders, Liuemen, Stationary Engineers, nnd
owners aud operators of all kinds of Electric Plants. At is

the only book of the kind published in the English
language. 226. pages, 140 illustrations, flexible cloth
bindlDg, size of type page 5^x3 Inches ^.$1.00

Badt, Lieut. F. B.—IncaodeBcent Wiring Hand-book. A
timely book contaiaing f all illustratiuns for incandescent
wiring and complete Information concerning methods of
rnnoing wires, locatiou of safety devices, splices, insula-
tion, testing for faults, wire gauges, general electrical

data, calculating sizes of wires, wiring fixtures, elevator,;,

buildings. Isolated aad central station plants. The only
book of the kind published. Type page 5^x3 Inches,
flexible cloth binding, 66 pages, 35 cuts and 5 tables, 3 of
which are 12x18 inches $1.00

Badt, Lieut. F. B.—Bell Hang^^re' Hand-ook. Just the book
for people engaged in selling, installing or handling elec-
tric batteries, electric bells, elevators, house or hotel
annunciators, burglar or fire alarms, electric gas lighting
apparatus, electric heat apparatus. 106 pages, 97 illnetra-

tions, flexible cloth binding. Type page 5)^x3 incheG.$1.00

Badt, Lieut. P. B.—Electric Transmission Hand-book. First
edition, three thousand copies. 97 pages, 22 illustrations,

27 original tables $1.00

Oives more Practical information on the subject than
any work published to date The book contains all neces-
sary information for Power Producers, Capitalists, Agents,
Engineers and Motor Inspectors. With this book anybody
may make estimates on the co^t of Transmission Plants.

Bedell, Fred'k and Albert C. Creho re.—Alternating Our-
rents; An Analytical and Graphical Treatment for Stu-
dents and Engineers. Second edition. 112 illnstra-

tlons $2.50

Blakesley, T, H.—Papers on Alternating Currents of Elec-
tricity for the use of Students and Engineers. Third
edition, enlarged. 12mo, cloth $1.50

Bonney. Q. E.—Electro-Plater's Hand Book. A Manual for
Amateurs and Toung Students on Electro-Metallurgy. 60
illustrations. 208 pages, 12mo, cloth $1.26

Bottone, 5. R.—Electrical Instrument Making for Amateurs.
A Practical Hand-book, with 48 illustrations. Fourth edi-

tion. Enlarged by a chapter on the Telephone $0.50

Bottone, S. R.—The Dynamo, How Made and How Used. A
Book for Amatenrs. Eighth edition, with additional mat-
ter and 39 Illustrations $1.00

Bottone, 5. R.—Electro-Motors. How Made and How Used.
A Handbook for Amateurs and Practical Men. Beduced to

$0.50

Bottone, S. R.—How to Manege the Dynamo. A Hand-book
for Ship Engineers, Electric Light Engineers aud Electro-
Platers $0.60

Buckley. W. J.—Electric Lighting Plants, their cost and
operation. 275 pages, many lllustratlone and diagrams
Cloth $2.00

Paper 1-00

Cox, Frank P.—Continuous Cnrrent Dynamos and Motors.
An Elementary Treatise for Students and Engineers,
niustrated $2.00

Crocker, P. B., and Wheeler, 5. S.—The Practical Manage-
ment of Dynamos and Motors. With a special chapter by
H. A. Poster. Illustrated. Second edition, revised and
enlarged -' $1.00

Crosby, O. T., and Dr. Louis BelL—The Electric Ballwa; in
Theory and Practice. A Complete Treatise on the Con
stmctioa and Operation of Electric Hallways, Second edi-

tion, revised and enlarged. 183 illnstrations ^2.50

Desmond, Chas.—Electricity for Engineers Part I. Con-
stant Current. A clear and comprehensive treatise on the
principles, construction ana operation of Dynamos, Mo-
tors, Lamps, Indicator and Measuring Instruments; also a
full explanation of the electrical terms used in the work.
Fart II. Alternate Current Apparatus. Oontaloiog an
explanation of the principles governing the gdaeration of,

and a description of the instruments aud machinery used
in conuection with Alternate Electric Currents. Illus-

trated. Revised edition $2.60

Dyer, A.—Induction Colls. How Made and How Used. Third
edition. Boards $0.50

Fleming', J. A.—Short Lectures to Eloctrical Artisans. A
course of Experimental Lectures dehvered to a Practical
Audience. Fourth edition. 74 illustrations $1.60

Flemings, J. A.—The Alternate Current Transformer in
Theory and practice. Vol. I. The Induction of Electric
Currents, 500 pages, fully illnstrated and with copious
index. Second edition , $3.00
Synopsis of contents; Chapter 1. Introductory. 2. Elec-

tro-Mapaetic Induction . 3. The Theory of Simple Periodic
Currents. 4. Mutual and Self Induction. 5. Dynamical
Theory of Current Induction.
Vol. II. The Utilization of Induced Currents, 8vo. cloth.

London, 1892 ....$5.00

Qore, Q.—The Art of Electro-Metallurgy, including all Known
Processes of Electro Deposition. Fourth edition $2.00

Gordon.—School Electricity. Sources, Currents, Measure-
ment, Telegraphy, Telephony, Lightning, Electrolysis,
Induction, etc. 262 pages, with 140 illustrations $2.00

Qrier, Thos. Q.—Wiring for Motor OircDits. A handy little

pamphlet cootaiuing tables for wiring and for motor serv-
ice, arranged in convenient form for ready reference.$1.00

Hasklns, C. H.—The Galvanometer and its Uses. AManuslfor
Electricians and Students. Fourth edition, revised . .$1.50

Haskins.— Transformers. Their Theory, Construction aud
Application Simplified. 38 illustrations $1.25

Hawkins, C. C. and F. Wallls.—The Dynamo, its Theory,
Design and Manvifacture. 190 illustrations $3.00

Hering:.—Practical Directions for Wlndine Magnets and
Dynamos. 12mo. cloth, reprint without additions $1.25

Hopkins, Geo. M. — Experimental Science. Elementary,
Practical and Experimental Physics, 650 Illustrations $4.00

Hopklnson.—Original Papers on Dynamo Machinery and
Allied Subjects. lUnstrated $1,00

Hopkinson, Dr. John.—Dynamic Electricity; Its Modern Use
and Measurement, chiefly in its Application to Electric
Lighting and Telegraphy $0.50

Hospitaller, E.—Domestic Electricity for Amateurs, Trans-
lated from the French. With additions by C. J. Wharton.
With illustrations ..$2 50

Houston, Prof. E. J.—A Dictionary of Electrical Words,
Terms and Phrases. Third edition, re-written and greatly
enlarged. Large 8vo. 662 pages, and 570 illustrations

$5.00

Kapp, Gisbert.—Electric Transmission of Energy and Its

Transformation, SubdlTison and Distribution. A practi-
cal handbook. Third edition $3.00

Kapp, Gisbert.—Alternate Cnrrent Machinery HIustratod.S0.50
[Vol. 96 Van Nostrund's Science Serles.J

Kapp, Gisbert.— Alternating Curre^'ts of Electricity. Their
Generation, Measurement, Distribution and Application.
Authorized American ed. With an introduction by William
Stanley, Jr. Illustrated ..$1.00

Kapp, Gisbert.—Dynamos, Alternators and Transformers.
138 illustrations $4.00

Kempe, H. R.—A Handbook of Electrical Testing. Fifth edi-
tion. 200 illustrations. 8vo. cloth. London, 1892 $7.35
In this edition there Is a considerable amount of new

matter; the old matter has been thoroughly revised.

Kempe, H. R.—The Electrical Engineer's Pocket Book.
Modern Bules, }<ormulEe, Tables and Data. 32mo, leather

$1.75

Lockwood„T. D.—Electricity, Magnetism and Electric Teleg-
raphy. A Practical Guide and Handbook of General
Information for Electrical Students, Operators and In-
spectors. 376 pages, 152 Illustrations $2,60

Lockwood, T. D.—Electrical Measurement and the Galvanom-
eter; its Construction and Use. Second edition... $1.50

Lockwood, T. D.— Practical Information for Telephonists.
12mo, cloth. N. T $1.00

Meadowcroft, W. H.—The A. B. C. of Electricity. 36
Illustrations $0.50

Martin, T. C.—Inventions, Besearohes aud Writings of N'iola
Tesla. With special reference to hia work in polyphase
currents and high potential lighting. 500 pp. 300 Illustra-

tions, second edition ^ $4.00

Martin, T. C. and Wetzler, J.—The Electric Motor and its
Applications. Third edition. With an Appendix on the
Development of the Electric Motor slnpe 1888. By Dr. L,
Bell. 300 niufctratious $3.00

riaver, and Davis, M.M.—The Quadruples. With Chapters
on the Dyoumo-Electric Machine in Kelation to the Quad-
ruplex. The Practical Working of the Duplex Telegraph
Repeaters and the Wheatstoue Automatic Telegraph, 63
illustrations $1.6C

McClure, J. B.—Edison and his Inventions, with Full Ex-
planations of the Telephone, Phonograph, Tacemeter.
Electric Light and all his Principal Discoveries, etc. .$1.00

Niaudet, Alfred.—Elementary Treatise on Electric Batteries.
Translated irom the French by L. M. Flshback. lUus.
trated $2.5q

Noll, Augustus.-How to Wire Buildings. A manual of the
art of interior wiring. Illustrated $1.50

Pope, Franklin Leonard.—Modern Practice of the Electric
Telegraph. A technical Hand-book for Electricians,
Managers and Operators. 185 illnstrations. I4th edition,
rewritten and enlarged $1.50

Prlndle, H. B.—A Popular Treatise on the Electric Railway
of to-day. Fully illustrated $0.25

Russell, Stuart A.—Electric Light Cables and Distribution
of Electricity. 107 illustrations $2.2o

Salomons, Sir David.—Electric Light Installations. Vol. 1.

The Management of Accumulators. A Practical Band-
hook. 7th edition, revised and enlarged. With illus-
trations. 12 mo, cl. London, 1893 $1.50

Sloane, T? O'Conner.-—Electricity Simplified. The Practice
and Theory of Electricity, including a Popular beview of
the Theory of Electricity, with Analogies and I^amples
of its Practical Application in every-day life. Illus-

trated $1.00

Sloane, T. O'Connor.—The Standard Electrical Dictionary.
A Popular Dictionary of Words and Terms used In the
practice of Electrical Engineering, 850 illustrations. $3.00

Sloane, T. O'Connor.—Electric Toy Making for Amateurs,
including Batteries, Magnets, Motors, Miscellaneotis Toys

$L00
Sloane, T. O'Connor.-The Arithmetic of Electricity. A

Manual of Electrical Calculations by Arithmetical Methods,
including numerous rules, examples and tables in the field

of practical electrical engineering and experimenting.
Third edition, revised $1.00

Tesla, Nikola.—Experiments with Alternate Currents of High
Potential and High Frequency. A Jectore delivered before
tbe Institution of Electrical Engineers, London. With a
portrait and biographical sketch of the Author. Illus-
trated $1 00

Tesla, Nikola.—Lectures on the Electro-Magnet. Illnstrated,
$L00

Thurston. Prof. R. H.—Stationary Steam Engines, especially
adapted to Electric Lightinii; Purposes. Treating of the
development of Steam Engines, the Principles of Oon-
strnction and Economy, with description of Moderate and
High Speed Engines. With many folding plates $1.50

Thomson, Prof. Ellhu—What ieElectricity.tIUustrBted.$0.25
Thompson, 5ylvanus P.—Dynamo-Eleotrio Machinery. A

Series of Lectures, with an introduction by Franklin L.
Pope. 16mo. Numerous illustrations, fancy boards (Van
Nostrand's Science Series, No. 66) $0.50

Thompson, 5ylvanu5 P.—Polyphase Electi-ic Currents and
Alternate-Current Motors. Mailed to any address In the
world on receipt of , $3.50

Thompson, 5ylvanus F*.—Eecent Progress in Dynamo-Elec-
tric Machines, being a Supplement to Dynamo-Electrlo
Machinery. 16mo. (Van Nostrand's Science Series,
No. 75) $0.50

Thompson, Sylvanus P.—Dynamo - Electric Machinery.
Fourth edition, revised and rewritten. Numerous illus-

trations and 29 plates. 1,000 pages $6.00

Trevert.-How to Make Electric Batteries at Home. lUns
trated $0.25

Urquhart.—Eleotro-Platiug. A Practical Hand-book on the
Deposition of Copper, Silver, Nickel, Gold, Aluminum,
Brass, Platinum, etc. Second edition; carefully revised,
with additions $2.00

Walker, P.—Practical Dynamo Building, for Amateurs. How
to wind for any output. With numerous illustrations,
16mo, boards. (Van Nostrand's Science Series, No. 98).$0.50

Webb, H. L.—A practical Guide to the Testing of Insulated
Wires and Cables. Illustrated $1.00

Webb, Herbert Laws.—Telephone Hand-book, Illustrated.
12mo, cloth. Chicago, 1895 $1.00
The only complete work on the Telephone, All possible

Information for any one interested in Telephones and how
to make and operate them.

ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Buildipg^ Chicago,

S u. IXC nr: 2SE5EXT ^a::
xxz
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ME-

WILLARD

5TORA0E

BATTERY
JOINTS
SOLDER
PASTE
PELLETS

""- BATTERY CO-
CLEVELAND OHIO

iEHUINE RAWHIDE

LACE LEATHER.

fHUL^ZS PATENT
^

Pli LCi COVER.

BELT DRESSING
AND

BELT CEMENT.

Dynamo
(j^ELTINQri St. l.oui8, Mo., U. 8. A.

BEA-V0HE3: 164 Summer.St., Eoatonj 113 LlbortT St., Mow Tori; 129 North 3d St., Fhlladelpblii.

S^^iU fortTrcijlars

THEATRE DIMMERS.
IRON CLAD RHEOSTATCO.,lestflelil,N,J.

ELECTRICAL BOOKS,
.All Kinds.

ELECTRICIAN PUBLISHING COMPANY,

Suite 510 Marquette. CHICAGO.

VULCANIZED FIBRE CO.

EST^BLISHEID 1873.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods. Sticks, and Special Shapes to order. Colors, Red, Blaclc and Gray. Send for Catalogue and Prices.

FACTORY:
WILMINGTON, DEL. The Standard Electrical Insulating Material of the World. 14 DEY ST., NEW YORK-

REWIRED WITH RAVEN WHITE CORE WIRE

OFFICE
The F'ei-ris V^lieel Co.

1 131 The rookery.

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various Ijrands of
wire upon the marlcet, we have decided to
use your "Raven White Core" exclusively
for rewiring the Fefris Wheel.
'As j^ou are aware, the wire upon the

wheel is very much exposed and the test
will no doubt be a most severe one.

Yours very truly
THE FERRIS WHEEL CO.

By L. V. Rice. Mgr.

GRIMSHAW WHITE CORE

RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

Used e.vclusively for all Incandescent Light-
ing at World's Columbian E.tposition.

Used in some of the largest buildings in the United
States.

Used by some of the largest Central Stations
and Fire and Police Departments in the U. S.

New York Insulated Wire Company,

,, .-/."^Ift^l^^'S^- -,- , BKANPHFR) CHICAGO: BOSTON: SAN FRANCISCO.
13-17 Cortlandt fet.. New \ork. Baii.a\.nr-.a.

^ gj^ Dearborn St. 134 Congress St. 102 Sacramento St.

Black Diamond File Works.
Est. 1863.

Twelve

Medals

Awarded at

International

Expositions.

nc. 1 896.

Special Prize

Gold Medal

at Atlanta,

1895.

Onr goods arc on sale in every leading Hardware Store

iu ttlie United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

IRON ARMORED CONDUIT
(CUMMINC'S PATENTS)

FOR INTERIOR CONSTRUCTION.
ARMORITE . INTERIOR - CONDUIT - COMPANY,

Office and Works: 478-480 Fort Sf. West, Detroit, Mich.

WIRE
LINKS

WIRE
LINKS.FUSE

SHAWMUT
FUSE WIRE COMPANY,

93 Federal St., Morris Metcalf, Representative,
BOSTON, MASS. ICO Washington St., CHICAGO, ILL.

Kl.^ctrlc LiKllllui! and
I't)Wt'r Apparatus.

THE

Boftton, MasH., Nil. 180 Siinillier St
New York, N. Y., No. M liioail >St.

I"hllaclol|ilil!l, I'll., No, Ml Arch SI.
Atlaiitu. (ia., KiiHltiilili' lllili;.

(MllCHKO, 111., Moii;LMiiiiir]; Ithlt;.

St. I.oul». Mo., W.ilMwrlKht HIOk.
S:iti I'YanclKCO, Cal.. No. 10 Flr-tt .St.

rittsl.urK, l'u.,.Iolin K. lililiill, Oaroogle BIdg.
lJi-iiv(.r, Colo,, Jtuaaoll & Co. BRUSH

ELECTRIC CO.,

n ir f - I I . • I "in -—...^jxaitmmm

I Arc UyDamu IMi IIkIi|3<2,(joo candle poiver.

Office una WorkH. Oor. Helden and Dlason St»., CLEVELAND, OBIO.



$3 per Annum. CopTn2>it, 1856, by
ElectcIcUn Publishing Computr, Cbicag*. EVERY SATURDAY. 1 cents per Copy.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

"''H^RfHixsoN?'' Simplex Electrical Company,
nt7 Monadnock Block, CHICAGO. 75-81 Comhill, BOSTON, MASS.

z.u> F-. ivioore:,
MANUFACTURER OF

INSULATED ELECTRIC WIRE,
F'l-E9CI^I_E <50f9I3S /KIMia ^JX^l-E.^.

aO© AMD 803 KORTH THIRD STRRET. PHI1,ADE1PHIA. PA.

INSULATED WIRES and CABLES
Aerial,

Underground and

Submarine,
For

VEUBPHOWE,
TKIiKORAPK,
ItlOHT and POWER.
Lead encasing in all its

Branches.

KEBCTK TAPES.

W. R. BRIXEY, Mfr.,
J. E. HAM, Cen'l Agt.
203 Broadway, New York
S. F. B. Morse,

Chicago, III.

CALIFORNIA
ELECTRICALWORKS,

San Francisco, Cal.
NEW ORLEANS
ELECTRIC CO.,

New Orleans, La.
KENNEDY

&

OUPEROW,
Washlnston, D. C-

WniAEDI-.CANDEE. I„^,_„.]yi^ GEO. T. MANSON, W. H, HODGHNS,
H.Dn»ANTCHEEVEE,f"'^"'^^='*^°*8'**' Gen'lSupt, Secretary.

THE OKONITE COMPANY, LIMITED.

353 Broadway, New York.
INSULATED

WIRESandCABLES,
For Aerial, Submarine and Dnderground Use.

,
Candee Aerial Wires.

Manson Protecting Tape.

^fPADtum. Okonite Waterproof Tape.

BRANCHES: Chicago, Boston, Philadelphia, Pittsburgh, Minneapolis, Cincinnati, Kansas City,

Omaha, Louisville, St. Louis, San Francisco, London and So. America.

^ON'^

IRON ARMORED CONDUIT
(CUMMING'S PATENTS)

FOR INTERIOR CONSTRUCTION.
ARMORITE INTERIOR CONDUIT - COMPANY,

Office and Works: 478-480 Fori St. West, Detroit, Micli.

LAMPS
Arc anljcanlescit.

Adams-Bagnall Electric Co.,

CLEVELAND, O.
New York, 223 Havemeyer Building.

ChicaQD. 1654 Mnnarinock Bioclt.

NATIONAL INDIA
RUBBER CO.'S

Wires # Cables.
Factory and Offices

FKEDERicK|.Mrax)TT^GejL;iMgr. BRISTOL, - R. I.

"Bfew York Office. 487 Broadivay, H. L. Biirdick, Mgr.
San Francisco 677-570 Market SI.

t'lucaso. Metropolitan Electric Co., 1S6-13S Fifth Ave.

^ESTIIN ElecMcal In^trDment Co,
II4-I20 William St., NEWARK, N. J., U. S, A.

Illuminated Dial

Elation Instrmesk

These instruments are
based apon ttie same ^ea-
eral principle and are jast
as accnrate aa oar re^lar
Standard Portable Direct
Current Voltmeters and
Ammeters, bnt are mncli
larger, and the working
partn are incloBed in a
neatly designed. dnst-proof
cast-iron case which effect-
ively shields the instm-
ments from disturbing In-
flaencee of external mag-
netic fields. Weston Standard lUnminated

I>ial Station Voltmeter.
Style B. **F'liiHli iViM^."

Weston Standard

Portable Direct Beading
Voltmeters and Millivolt-
meters. Ammeters and Mil-
ammeters, Wattmeters
and Voltmeters, for Alter-
nating and Direct Current
Circuits.

Our portable instrnmeots
are recognized as standards
throughout the civilized
world.

Our Semi-Portable La-
boratory Standard Volt-
meters and Ammeters are
still better.

They are the most relia-

ble, absolute standards for
Laboratory use.

The NORTHERN ELECTRICAL MFG. CO.,
ladison, ^A^I^..

Manufaolurersof MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CBILINQ OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space in the ordinary manner. All bearings
self-oiling. See our new patented device for CONNECTING nOTORS DIRECT TO LINE SHAFT
SAVING BELTS, PULLEYS AND FLOOR SPACE

CARPENTER
ENAMEL RHEOSTATS.

Automatic Slotor Starters.
All sizes. List price of 1 H. P. size, $13.00.

Reliable. Fully guaranteed. Highly finished. Cheap.

Ward Leonard Electric Co., Hoboken, N.J.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

WASHINGTON PATENT AGENCY,
908-9U G St., N. W.. Washington, D. C.

Largest in the world. Advice free. Electrical
Experts.

"CAHALL"
VERTICAL WATER TUBE BOILEI.

BEST IN THE WORLD.
Manufactured by

The Aoltmaa & Taylor Machinery Co.

SE>'D FOB CATALOGUE.
Cahall Sales Department,
Sole Agents for the U. S.

BaokofCoiniiierceBldK., Pittsburs.

The Rookery, Chicago.
542Dreiel Bide., Philadelpbii.

tOISTiemont Bid;., Boatoo.
145 Taylor Bulldint, New York City.

Our 4 volt Lamp.

154 and

We are making a z-volt battery lamp.

We are also making a 4-volt, high efficiency bicycle lamp.

Our Candelabra multiple and series lamps we believe are the best in

the market, and ditto our miniature.

Do you know that we make a socketless series lamp?

SENS FOB OVR H^IiDSTBATElD CATAI.OCiirE:.

EMPIRE LAMP WORKS,
Miniature and D«M)rative Incandescent Lamps,
Office, Salesrooms and Factory:

66 West 27th Street, - NEW YORK CITY.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
JULIAN SOHOLL & CO., - 126 Liberty St., N. Y. CitT.
THE EEYNOLDS-LABOK & CO., il Ko. Tti St., Philo.
SCEANTON SUPPLY iiMACH'T CO.. - Soranton, Po.
THOS.K C AEET & BEO.«.C0..26 LIgl>tSt.,B8mmore Md.
MITCHELL, LEWIS & STAVER CO.. Sesftlo W».h

THE
LEADS THEM ALL.

03> r^

Wlien ordering^ see tliat you get
tlieDUGGAM.

Made in one wire No. i. 5 and 6.

Two wire No. 2 and 3.

Three wire No. 1.

They are eomisated and V-
shaped groove.
TUey grip like a viste.

STo sagging >vlre Avhen once
sti-etclied.

TJiey are made of the finest
glazed porcelain. Ten of them
used to one of an^' othec ntaliie.

No. 1, 3 and A holds wire 16 to 8.

No. 2 and 5 holds wire 6 to 00.
No. 6 holde wire 000 and larger.

©aJd&.iR
' Imperial Porcelain- forte,

j>
369 Wabash Ave., Chicago, III.
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Reflections?
Yes! We are constantly making; them. See
them? We confess that this is our business.

Our name indicates it. But they are always
of the pleasing kind. This is the secret of

our success, and the reason why we are the

largest manufacturers of them the whole
world over. As the days shorten we are in

increased demand, but we aim always to

be ready for any call.

WHEELER REFLECTOR CO.,
23 Washington St., Boston, Mass.

THEK. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ.ALLEN& KELLY."™,
) OHIO.

Q<><><H>i^"MICAN ITE'^W<><><K><>i^"IVl ICANlTE'^i<H><><K>i^MICAN ITE"ire<^^
H Builders of Electrical Apparatns Hg ^m^M I ^^^^^ ^^m ^^^1 1^^^^^^^^^ "is the IStandard —
Z of TWO STATIONS AOBSi: that I^T I I ^^^^"^^ I ^1 I I EhH Insnlation. 9
< ZMICA INSULATOR COMPANY, SOLE MANUFACTURERS,

New York: 218 Water St. Chicago: 1 53 Lake Street. London: 12 Camomile Street. m
6-0-0-0-0-0-0- -fgg-MlCANlTETJ"? O-OO-O i)g"MlCANlTE'^P6 0<)-0-<>1'^MlCANiTE'^^<>0-0-(><K><:)
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500 NEW STAR ARC LAMPSAT^^QT
for Alternating Current, #\ I ^^^^O I

We want every Alternating Current Station in the country to try

our new lamp. We have therefore decided to devote to this

purpose 500 of our recently manufactured stock of arc lamps, con-

taining all our latest improvements, and hereby offer them

to the trade at their Actual Cost,

S12.50--Twelve Dollars andSO Cents.

Perfectly Steady Light.
No Sticking or Jumping.
No Burning out of Spools.
Perfect Start without Chat-
tering.

The only Lamp giving perfect
satisfaction on the meter
system.

*
•
•
*
*
*
•
*
*
*
*
•
•
•
*
*
•
•
•
•
*
•

In justice to our old customers and to ensure the greatest distribution

for this sale, not more than two sample lamps will be sold to 'one

customer. Our guarantee goes with the lamps. These lamps are

of solid construction, the best workmanship, and no expense has

been spared tomake them the best alternating arc lamps in the

market.

Remember that this price will prevail only until the 500 arc

lamps are disposed of.

AUERBACH-WOOLVERTON ELECTRIC COMPANY,
1 13-1 15 Adams St., HOBOKEN, N. J.

AGKNTH 1VA;VTKI> IK AI.I/ TUR
fHlXVn'AI, CITIKH.
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The Fire

Insurance

Underwriters
Have indorsed the

"Pioneer" enclosed arc lamp because it is a

" Perfect Spark Arrester." Besides, by burn-

ing 100 to 150 hours without change of carbons,

each "Pioneer" lamp saves §is to $20 per

annum. It is shadowless, steady, noiseless, sim-

ple and sate.

Up-to-date merchants are discarding the

old short hour open arc lamps and substituting

our " Pioneer.'

THE ELECTRIC ARC LIGHT CO.

LOUIS B^ MARKS. M. M. E.,

Chief Electrician.

687 & 689 BROADWAY,
...New York...

Jewell Belting Co.,

TAJSNERS OF

'^'
OAK BELTING LEATHER.

liaiiiifacturers of . . . .

High Grade Oak Belting,

HARTFORD, CONN.

ELECTRICITY
Blcchnnlcs; Architectural Drnwln" -

Htgnlng; Arclilloclure; Mccliiinlcnl Bmivlii

Slonm Enplnoprine (Staliiinnry, LdfoiuoIIvc

\ Miirlnt'l: t'lvll, Riillrowl, Ilrldcf, IIjiIphuIIp !>i

' Miinirlpnl EiigliiPi'rlnEr; riuiubln? nml Hvi

Ingn Coal nml Mclal Jlliiln!:; Prospecting, u,

I

the English Ilranchcf*.

1 Until further notice experimental

7 apparatus will be furnislied J'l-cv to

/ students. Send Tor Free Circular and
Book of Testimonials, stating the

suliject you wish to study, to

The Iiilcrnatloiinl "^ b, looa

\
Corre>pou(li:iit(;StUoolSjj Scrantou,!

iUGli
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ARC l-AIVI
HARDTMUTH GORED CARBONS for Direct and Alternating Current

I

HABIRSHAW AND 0. E. CO.'S
|

I
WIRES AND CABLES. i

AMERICAN CARBON CO.'S Plain andioated
CARBONS FOR SERIES ARC LIGHTING.

GENERAL WESTERN AGENTS.

HABIRSHAW AND 0. E. CO.'S
WIRES AND CABLES.

DEALERS IN ELECTRIC LIGHTING SUPPLIES,
,_i39 Adams Street, CHICAGO.

We manufac-
ture a b 1 ET h
^rad e Kalfe
Switch lor
ewitohb o a r d
work. We call

it the E Switch.

We have in stock in our Chicago Store

WAITING FOR
YOURORDERS

A qnlck brfak switch, made in bIzbb from 60
amperes capacity to 800 amptrea. They
will be listed lu oar new catalog.
W«i manniflctnreatc and incandescent dy^~
names and direct current motore. Also arc
lam I 8.

Sockets, Switches, Cut-Outs, •

I
Tubes and Insulators,

:
Shawmut Fuse Wire and

Knife Switches,

: Bells, Annunciators,

: Batteries, Push Buttons,

I
Fan Motors, Electric Supplies <

I
of all Kinds.

Western Electric Company.
Chicago. New York.

ELECTRIC
LAMP
SIGNS

NEW ERA IN ELECTRIC ADVERTISING.
Each lamp is a single letter, which greatly simplifies the construction

of a sign, and permits an unlimited advertising display. This sign
is low-priced, economical of operation, easily read, very conspicuous,
and may be changed in a moment frorn one form of words to another.
We manufacture High Grade Incandescent Lamps. Lamps of any

voltage furnished.

A.slc your IV EiBki^eS-r
SampI 'Mirri't^

OIGKINSDN ELECTRIC SUPPLY CO.,
High Grade Incandescent Lamps,

American Trad Society Building, NO. 150 NASSAU STREET, NEW YORK.

"H.I.J."MtCjrMtr,
(PATENTED.^

Simplicity—Effectiveness—Durability—Economy.
No coils to short-circuit or break, no oxidation, perfect air
circulation, easily controlled and reamlated by patented knife
switch. Adjustable to three different degrees of heat. Prices,
etc., on application. . . . . • ,

H. W. JOHNS MANUFACTURING CO.,'**"**" «''"-.»'"?.?,'J:xi«. »>.-

TVcAv ^'ork.~ Philadelphia. RoMton.

I IM

HART FLUSH

SWITCHES
For single switches or gangs. Time saved in installing the

switch more than pays for the box. Prices low.

THE HART & HEGEMAN MFG. CO.,
HARTFORD, CONN.

READ THE ELECTRICAL PAPER.

THE CARD ELECTRIC COMPANY,
IN/lans-Fi^ld, OKiio.

Generators for Power
Transmission and Iso-

lated Lighting.

Generators are all Mul-
tipolar and Slow Speed.

Ajepents Wun(e4 in llnovcupiea Territory,

cm
Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for JBsttmwtes,
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Advantages:
^-NO MOVING WIRE.
b-KO COMMUTATOR OR COLLECTOR.
c-CLOSE INHERENT REGULATION.
</-HIGH EFFICIENCY.
^THE MOST COMPLETE IN POINT OF DETAILS.

c&c INDUCTOR
ALTERNATORS

G&C INDUCTOR
ALTERNATORS.

C&C INDUCTOR
ALTERNATORS

C&C INDUCTOR
ALTERNATORS.

C&C INDUCTOR
ALTERNATORS,

C&C INDUCTOR
ALTERNATORS,

THE C & G ELECTRIC CO
General Office: 143 Liberty St., New York.

808 Bank of Commerce, St. Louis, Mo.
63 Oliver St., Boston, Mass.

633 Arch St., Philadelohia, Pa.
Cuyahoga Building, Cleveland, O.

encies in all L. e a d i n g Oi-ties.



WESTERN ELECTRICIAN. October lo, iS

EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

M> buiia all necessary apparatus for the transmissiou of Kle<'tri<t:l

PoAver through factory or other huildingN.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORK, H. B. Coho & Co., Mail and Express Building.

PHILADELPHIA, Walter C. Mclntire & Co., 50G Commerce St.

BOSTON, G. M. Angler & Co., 04 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.

KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bldg., John A. Stewart.

CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

NEINA/ DITIOIM,

CROSBY & BELL'S Electric Railway,
JUST OUT. PRICE f3.5©. SEWD FOR IT.

ELECTRICIAN PUBLISHING CO., Jt 510 Marquette BuHding, CHICAGO.

[HScUles batteries!

14. QjedeB^^rjesI

POaCElAlH INSUIATION 0( all Kinds.
J

We Sollcil Ihe maKIn? ol \ ,

Specal DESLGNS^ot^ PorcelAim. )

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accnnmlators.
American baEtery Co.
Electric Storage Battery Co.
Wiilard Eiec St Battery Co.

Ajiuuui'ia.tors.
Chicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Mason, J. W.
Menominee El. &. Mech. Co.
Partrick & Carter Co.

Arc L<anip».
Adams- tiagnall Elec. Co.
Auerbach- VVoolverton El. Co.

Chicago Gen'l Fixture Co.
Electric Arc Ligiit Co.
Fleming-Spence Elec. Co.
Ft. Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.

Perkins Elec. Switch Mfg. Co.

Van Nuis, C. S.

Weatinghouse El. & Mfg. Co.

Arc t-igut Cord.
Samson Cordage Wks.

Assayers.
Natl Ore & Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.

Chicago Edison Co.
Chicago Gen'l Fixture Co.

Commercial Elec. Sup. Co.
Electric Appliance Co.

Electric Storage Battery Co.
Leclanche Battery Co., The.
Mason, J. W.
Menominee El. & Mech. Co.
Midland Electric Co
Northwest Engineering Co.

Ohio Electric Works-
Peareon, F. J. Mlg, Co.
"Western Electric Co.
Wiilard Elec. & Battery Co.

BeUs.
Electric Appliance Co.
Huebei & Manger.
Menominee El. &. Mech. Co.

Ohio Electric Works.
Partrick & Carter Co.
Western Electric Co.

Belting.
Channon Co., H.
Jewell Belting Co.
Shultz Belting Co.

Bicycles.
Arnold, Schwinn & Co.

Boilers.
Abendroth & Root Mfg. Co.
American Boiler Co.
Clonbrock Steam BoUer Co.
CoUlnb&Co.. H. E.
Racine Hardware Co.
Weston Engine Co.

Books, Electrical.
Eiectrjclan Publishing Co.

Bronze.
Beaty &Co., Chas. H.
Phosphor BronzeSm. Co.,Ltd.

Brushes.
HolmcB Fibre-Graphite Co.
Mason, J. W.
Partridge Carbon Co.

Bart£lur Alarms.
Electric Appliance Co.
Huebei & Manger.
Menominee EI. & Mech. Co.
Partrick Hi, Carter Co.
WeHtero Electric Co.

Cables (See Insulated Wires.)
Cahles, Klectrlc (See Insu-
lated Wires), Copper,
Mheet and Bar.
American Elec. Works.
Brixey. W. R.
Eaatern Electric Cable Co,
Moore. Alfred P.

New York Inn, Wire Co.
Simplex Electrical Co.
Standard Uodcrgrouud G Co.
"WeHtero Klfctrlc Co.

CarhonH.I*oliitH&; Plates.
American Carbon Co.
ChlcaKO EdlHon Co.
Chicap;o General Fixture Co,
Electric Appliance Co.
General Electric Co.
Manon. J. W
Partridge Carbon Co,
RfllHlnger. Hugo.
Schlfl. Jordan A: Co,
Standard Paint Co,

Wertheim, Ed.
Wp«t«rn Electric Co.

Compound.
E.ectnc Appliance Co.
Johns Mfg. Co., H. W.
Okonite Co.
Standard Paint Co.

Couduits.
Armurlte Interior Cond. Co.
Electric Appliance Co.
Will amsp t Wood'nPlpe Co

Construction A. Repairs.
Ft. Wayne Elec. Corporation.
Hodge, Walsh & Loring,
Piqua Iron Works.
Richards & Meacham.

Contractors andJElectric
Light Plants.
Akron Elec. Mtg. Co.
Arnold. B. J.

Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
C Jt C Electric Co.
Card Electric Co.
Climax Gas Engine Co.
Clymer & Heilman.
Eddy Elec. Mfg. Co.
Ft- Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh & Loring.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Walker Company.
Westinghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly SiCo., Chas H.
Bowers Bros.

Copper Wires.
American Electrical Works.
Besly &Co., Chas H.
Brixey, W. R.
Chicago Edison Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
FiberiteCo.,The.
General Electric Co.
Mason, J. W.
Menominee El. & Mech. Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordage.
Samson Cordage Wka.

Crookes' Tubes.
Edison Dec. & M. L. Dept.
LeRoy. J. A.
Perkins Elec. Switch Mfg.Co.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Farr Tel & Const. Supply Co.
FlberIteCo..The.
Locke, Fred. M.
Mason. J. W.

Cul-Outs and S-witehes.
Automatic Clr. Breaker Co.
Chicago Edison Co.
Chicago Gpn'l Fixture Co,
Clymer & Hollman.
Commercial Elec. Sup. Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Eyanson & Armprlester.
Parr Tel. & Const. Supply Co.
PlberlteCo.The.
Forest City Elec. Wks.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Hart Si Hegfiman Mfg. Co.
Imperlat Porcelain Works.
Manon, J. W,
Menominee El. & Mech. Co.
Morrison Southern El. Co.
PerklnH ElecSwItch Mfg. Co.
Shawrnut Fuse Wire Co.
Walker Coinpanv.
WeHtliighouBO El. & Mfg. Co,

OyiiainoH.
Akron Rleo. Mfg. Go.
American Engine Co,
Brush Electric Co.

C & C Electric Co.
Card E lei:trie Co.
Clymer & Heilman.
CoiDurn Ei. Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co,
Hiue&Co., L. A.
Mayo, V. J.

McEwen, J. H. Mfg. Co.
Northern Electl. Mfg. Co.
Piqua Iron WorHs.
Siemens & Halske Elec. Co.
Triumph Klectrlc Co.
Walker Company.
Westinghouse El. & Mfg. Co.

Economizers, Puel.
Fuel Economizer Co.

£lecti-ie Heaters.
Johns. H. VV.,Mfg. Co,

Electric Kailways.
Bru.oh Electric Co.
Card Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Walker Company.
Westinghouse El. & Mfg. Co.

Electrical and Dlechani-
cal Engineers.
Arnold, B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mlg. Co.
McRae. A. L.

Electrical JLnstrmneuts.
Automatic Clr. Breaker Co.
C A C Electric Co.
Chicago Edison Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst Co.

Electrical ii^pecialties.
Automatic Cir. Breaker Co.
Cfntral Electric Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
Gil ett Mfg. Co.
Imperial Porcelain Works.
Menominee El. & Mech. Co.
Partrick & Carter Co.
Pearson, P. J. Mfg. Co.
White Co.. The O. C.

Electro-Plating Dlach^y.
Besly & Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Engines, ^ias,
Climax Gas Engine Co.
Norman Co., J. J.

Otto Gas Engine Wks,
Engines, Ifiteam.
American Engine Co.
Ball Engine Co.
Conard, Thos. P.
McEwen, J. H, Mfg. Co.
Philadelphia Eng. Works.
Racine Hardware Co.
Weston Engine Co.

Engravers.
Illinois Engraving Co,

Fan Outfits.
Dlehl Mfg. Co.
We.stlnghouse El. &, Mfg. Co.

Feed Water Heaters.
Gouberb Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Holmes Flbre-Graphlte Co.
Kartavert Mfg. Co.
Vulcanized Fibre Go.

Files.
Barnett Co..G. & H.

Fire Alarms.
WeHtern ElrictrlcCo.

Fixtures, El. & Comb'n,
Chicago Gen'l Fixture Co.
Wheeler Reflector Co.

Fuse Wire.
Brixey. W. R
Chicago Fuse Wire A Mfp.Co.
Electric Appliance Co.
FIborlteCo., The.
General Electric Co.
Shawmut Fuse Wire Go.

Gaskets.
Jonns, H. W., Mfg Co.
Peerless Rubber Mfg. Co.

Crears.
Besly & Co., Chas. H.

General Elec. Supplies.
Besly & Co., Cuas. t±.

Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
Cutter El. & Mfg. Go.
Dickinson Elec. Supply Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Hodge. Walsh & Loring.
Huebei & Manger.
International Elec. Co.
Johns, H. W.,Mfg. Co.
Mason, J. W.
Menominee El. & Mech. Co.
Midland Electric Co.
Morrison Southern El. Co.
Northwest fengiueerlng Co.
Ohio Electric Works.
Partrick & Carter Go.
Pearson. F. J. Mfg. Co.
Peru Elec. Mfg. Co.
Shawmut Fuse Wire Co.
Sioux City Brass Works.
Westinghouse El. &. Mfg. Co.

Globes and Electrical
OlassTrare.
Chicago Gen'l Fixture Go.
Locke. Fred. M. '

Phoenix Glass Go.
Wheeler Reflector Co.

C;ov*nor8. Water W^heel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly & Co., cnas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Go.

Hard Rubber Goods.
Butler Hard Rubber Co.
FiberlteCo..The.

Headlights.
Wheeler Reflector Co.

Induction CoOs.
International Elec. Co.
Queen & Co.

Insulators and Insulat-
ing materials.
Brixey, W. R
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Empire China Works.
Eyanson A Armprlester.
Farr Tel. & Const. Supply Co.
Flberlte Co., The,
Hart & Hegeman Mfg. Co.
Hodge. Walsh & Loring.
Johns Mfg. Co.,H. W.
Kartavert Mfg. Co.
Locke. Fred M.
Mason, J. W.
Menominee El. & Mech. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Peru Elec. Mfg. Co,
Phillips Insulated Wire Co.
Standard Pamt Co,
Simplex Electrical Co,
Standard Underground C. Co.

Insulated Wires and
Cables—HIaguet AVires.
American Electrical Works.
Brliey, W. R.
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
ICastern Electric Cable Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
General Electric Co.
Lasell & Co., Edward.
Mason, J. W.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.

I

Simplex Electrical Co.
Standard Underground C. Co.

liamps, Incandescent.
Adams-Bagnall Elec. Co.
Buckeye Electric Co.
Chicago Edison Co.
Dickinson Elec. Supply Co.
Edison Dec. & M Lamp Dept.
Electric Appliance Co.
Empire Lamp Works.
Ft. Wayne Elec. Corporation.
General Electric Co..
Ohio Electric Works.
Orient Electric Co.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Go.
Standard Incan. Lamp Co.
Westinghouse El. & Mfg. Co.

liightning Arresters.
Electric Appliance Co.
General Electric Co.
Van Nuis. C. S.

Walker Company.
Westinghouse El. A Mfg. Go.

Magnet W^ire.
(See Insulated Wires.)

mechanical Machinery.
Besly & Co.. Chas. H.
Perracute Machine Co.

Mica.
Bowers Bros.
Johns Mfg. Co., H. W.
Munsell & Co., Eugene.

Mining Apparatus, Elec.
General Electric Co.
Westinghouse El. & Mfg. Co.

Motors.
Akron Elec. Mfg. Co.
American Engine Co.
Brush Electric Co.
G -s, C Electric Co.
Card Electric Co.
Colburn El. Mfg. Co.
Diehi Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hine& Co., L. A.
Mayo, V. J.

Menominee El. Sl Mech. Co.
Northern Electl. Mfg. Go.
Ohio Electric Works.
Piqua Iron Works
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor & Tool Go.
Triumph Electric Co.
Walker Company.
Westinghouse El. A Mfg. Co.

Packing.
Besly & Co. Chas. H.
Garlock Packing Go.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Go.

Paints.
Johns, H. W., Mfg. Go.
Standard Paint Go.

Patent Agencies.
Washington Patent Agency.

Phosphor Bronze.
Phosphor Bronze Sm. Co. Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWltt, Cedar Co.
Hart, G. S.
Valentine-Clark Co.

Porcelain.
Commercial Elec. Sup. Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
Locke. Fred M.
Peru Elec. Mfg. Go.

Publishers. Flectrieal.
Electrician Publishing Co.

Push Buttons.
Electric Appliance Co.
Northwest Engineering Co,
Partrick & Carter Co.

Reflectors.
QllIettMfg. Co.
Phoenix Glass Co.
Wheeler Reflector Co.

Rheostats.
General Electric Co.
Iron Glad Rheostat Co.
Leonard, Ward, Elec. Go.
Westinghouse El. & Mtg, Go.

Sal Ammoniac.
Klipsteln & Co., A.

Speaking Tubes.
Electric Appliance Go.
Partrick & Garter Co.

Speed Indicators.
Besly A Co., Chas. H.
Queen & Go.
Weston Electrical Inst. Co.
WTiicney Elec. Inst. Co.

Steam Heating.
Webster A Co.. Warren.

Storage Batteries.
American Battery Go.
Electric Storage Battery Co.
Wiilard Elec. & Battery Co.

Street Cars.
Brill, J. G. Co.
Ladd. A. W.

Supporters, Inc. liamp.
White Co., The O. G.

Tapes. Insulating.
American Electrical Works.
Brixey, W. R.
Chicago Ins. Wire Go
Electric Appliance Co.
Moore. Alfred F.
New York Insulated AVlre Go.
Okonite Co.. The.
Simplex Electrical Go.
Standard Paint Go.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones and Tele-
Shone Material.
ommercial Elec. Sup. Co.-

DeVeau & Co.
Farr Tel. & Const. Supply Co.
International Elec. Co.
Mason. J. W.
Menominee El. & Mch. Co.
Missouri Tel. Mfg. Co.
Northwest Engineering Go.
Richards & Meacham.
Stromberg-Carlson Tel.M.Co.
Viaduct Mfg. Co.
Western Elec. Go.

Transformers.
Chicago Gen'l Fixture Go.
Ft. Wayne Elec, Corporation.
General Electric Go.
Stanley Electric Mfg. Co.
Walker Company.
Westinghouse El. A Mfg, Go.

Trolley Cord,
Samson Cordage Wks.

Trucks, Electric Car.
Genera) Electric Co.
Westinghouse El. A Mfg. Co.

Turbine W^heels.
Davton Globe Iron Works Co.
Leflel & Co., Jas.
Smith. S. Morgan.
Stllwell-Blerce & Smith
Vaile Co

Universities.
Cor School of Technology.
Int. Corr. Schools.

IVater ^'^hocls.
Davton Globe Iron Works Co,
LefTel A Co , Jas.
Smith S Morgan.

^Vii'e, Bai-e.
Besly & CO., Chas. H.
Brixey. W R.
Electric Appliance Co.
National India Rubber Co.
Okonite Co , The
Phillips Insulated Wire Co.
Standard Underground C Co.

X Kay Outfits.
Carbutt. John.
Edison Deo. AM. Lamp Dept
LoRoy, J. A.
Queen & Co.
Robinson Co.

fTor A.lp»Hal30-l:Soal Inclose of ^Kdv^r^ls^m^n-bs &^^ ^aiK^ III.
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^CHIFFnORQAN6g.
K^) Vl^f^A/ AUSTRIA- ^"^

B/rectCu rre?itOirSon-CUt^nmtnyCurrentCarl;o77^
O^rnr/i L/j/itCar60ns a7i(rlCor^o?7S'j^o?-Pi/p)y barbate..

L ar^e Co?2S/'o?7?iie?ii' o-fou?'??ec(/C^(rl/o??sjust no—^ (JJrcl'QjorSain/^U^S ancl /orccps

\bjaiulin Corttanclt Street— 7?^^^^ ^/'^//t^-

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED.

BY W. H. WAKEMAN.
Cloth. 53 Chapters.272 pages.

Containinf: a complete list of 300 questions such as will be asked of any
Engineer when taking examination for U. S. Government or State License, all

of which are fully answered in the text.

F=Rice, $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

As one engineer who has read the book says: "I think there are few engi-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more besides."
The author has treated of a very great variety of subjects which are of

vital importance to all who wish to improve and extend their knowledge of
steam engineering, and has explained the rules and formulas given, in the sim-
plest manlier possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely
separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a
sturdy branch of the National Organization, makes him especially competent
in this part of the work.

The many flattering commendations which this book has already received
from competent judges and high authorities, speak well for its value.

- Suite 510 Marquette Building, Chicas:o, IIL

THE CONVENTION WILL OPEN IN ST. LOUIS. OCT. 20.
Regular Trains

Leave Chicago:
IO:28A. M.
2:20P. M.
9:15 P. M.

The Wabash Railroad

J

Resrnlai* Trains

Arrive St. Louis:
6:54 P. M.

r I :I5 P. M.
7:32 A. M.

With its THREE DAILY TRAINS is the CONVENTION LINE.

WAGNER BUFFET COMPARTMENT SLEEPING CARS, PALACE PARLOR CARS, CAFE LI-
BRARY CARS, AND FREE RECLINING CHAIR CARS.

JiJiJiJi^J^Xre Important Features of the Superb Equipment of the Wabash St. Louis Line.^^^^^^jt

SLEEPING CAR RESERVATIONS CHEERFULLY MADE IN ADVANCE.

TICKET OFFICE, 97 Adams Street.

F. A. PAIiMER,
AHHt. Gen. Pass.A^t.

CHICAGO.

C. S. CRAHfE,
Cen. Pass. & Tkt. Agent,

ST. I/OVIS.

W. C. KEEBAir,
City Pass. & Tkt. Agent.

CHICAGO.
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The I-T-E CIRCUIT
BREAKER is the accepted

standard. THE CUTTER
ELECTRICAL & MFG. CO.,

1 1 12 Sansom St., Philadel-

phia.

THEATRE DIMMERS.
IRON CLAD RHEOSTAT CClestfleld, N. J.

ELECTRICAL BOOKS,
,A.II Kinds.

ELECTRICIAN PUBLISHING COMPANY,

(Snitp .ilOMarniK-tte. rHIOAOO.

LE Rors
IMPROVED

ALUMINUM X-RAY FLUOROSGOPE.

FOUR TIMES AS SENSITIVE AS ANY YET MADE.

Low Price, I CoiTiplele Portable X-Ray I
Goods Guaranteed.

High Quality.
| QulfltS for PhysicianS

I

height 6 Ounces.

AND OTHERS DESIRING AN OUTFIT FOR EXPERIMENTAL USE.

J. A. l-£ Roy, 143 E:. l3-tl-i S-b., IMe^A/^ Yorlc.

ROBINSON CO.,XRAY Apparatus
15 Dearborn St., Chicago, Mfrs,, -^ ^ *• "

:^?:

^

No More Liquid Batteries.

THE ROYAL COMBINES BEST FEATURES OF
LIQUID AND DRY BATTERIES.

ADVANTAGES:
No action until water is added, hence can be kept

in stock for years.

Especially adapted for export, as extremes of tem-
perature will not affect it.

For open circuit work only.

E. M. P. 1.50 on open circuit I

guaranteed.
Amperage 3. on short circuits.

(

Size 5i" by 2i", weight li lbs.

F>IRI^E SO ^EIMT-^.
Samples sent to any part of U. S. X. on receipt of 75 cts.

Liberal arrangements made with trade.

MIDLAND ELECTRIC COMPANY,
5 Hanover street, New York, U.S.A.

Arc Lamps,
Carbons,
Wire,

ELECTRICAL SUPPLIES and FIXTORES.

1:

169 Adams St., CHICAGO, ILL.

X -RAYS
FOR EVERYBODY.

:cl^A^arci ^Tr^'ver-t.

Just off the Press. 80 Pages. 39 Illustrations.

Fully describes in plain terms how to perform experiments with the X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorff Coil, and how to run
them, either by batteries or electric light currents. How lo make an X-Ray Outfit

very cheaply, including a Fluoroscope.
Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO..
^'°

!St;?^^i*Jl'"«'

PARTRICK^ iloW?
^CARTER CO p"'^™'^'

SenTr^"' ANNUNCIMOBS
ELECTRIC BURGLE £,riREAL4RMS
SUPPLIES SIGNAL GONGS BELLS etc.

New Dynamo Tenders' Hand-Book.
By F. B. BADT.

226 Pases, MO Illustrations. PlexIbleCIoth Binding. Size of Type Page
5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
Suite 510 Marquette Building, CHICAaO.

DON'T READ
The WESTERN ELECTEICIAN unless you want

to be made fully aware of what is going on in the

electrical field.

BUCBETE
IIMOAIMD

Monadnock Building, Chicago.

QUALITY
UNEQUALED.

FACTORY
PRODUCTION
TRIPLED.

;iM-r i-Ai\/ii=»s.
THE BUCKEYE ELECTRIC CO., Cleveland, Ohio.
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PERFECTION
IN

ARMATURES AND

COMMUTATORS
IS VITAL TO
YOUR INTERESTS.

How S3'mmetricall3'

they pack in place.

Perfect balance, elec-

trically, mechanicallj'.

The outcome of en=

gineering and not an-

cient but conventional

botchwork.

An armature is a

simple piece of ap=

paratus. It is simply

a cylinder of iron with

conductors on its sur-

face parallel to its axis,

thus ;g^

Look at that high bar. A few bars ahead there

is a blow-hole as big as a chestnut. Lots of little

holes, too. An}' self-respecting brush would spark if

it had to hobble over such a surface. Polish is only-

skin deep.

This was not a Walker Commutator.
The Walker Commutator has drop forged bars.

Blow-holes and sand-holes are omitted. It is setaip

with a pressure of several tons to the square
inch. Look at this powerful clamp.

When finished the Commutator is like asqlid

block. The bars cannot work loose. This is another

reason why 3'ou should buy the Walker Dynamo for

isolated lighting.
•

But these conductors
must be connected. For
instance, No. 1 connects
with No. 16, No. 2 with
No. 19, and so on. Some
people connect them ' re-

gardless of system. A
jhapeless wad like this re-

sults

—

a place for Bugs
and Burnouts—and -'you

must rip your " armature
to pieces if any should
occur. If there were more
conductors, and there al-

always are, it would' be
: worse. If 5'ou don't watch
out, some one will sell you
such a monstrosity covered
with a canvas head. -

You are safer in buy-
ing the Walker Dynamo.

See how easily the fin-

ished coils may be re-

moved.

>a/ai-ke:r ooivirainy,
MAIN OFFICE ANDT WORKS: CLEVELAND, OHIO.

-BRA.NCtH 01
Mluneapolls. 470 Syndicate Arcade.
Waco, Tex., Waco Electrical Supply Co.

New York, 914 Postal Telegraph Bldg. Saix FraDclsco. cor. Fremont and Howard Sts. St. Louis, 715 North Second St.

Boston, 8 Oliver St. Meridian, Miss,, W. K. Hall, Agent. New Haven, 140 Winchester Aye.
Philadelphia, 748 Drexel Bldg. Pittsburg. 1012 Carnegie Bldg.

, .. ^ Chicago, 1143 Marquette Bldg.
, . _ ,, ,„ t,„^,„„„„ ,, ,„,.,„„,

Australia, Edge & Edge, No. 250 Pitts St.. Sydney. N. S. Wales. Johanjjesburg. S. A. Benubllc, Sherrlft, Swlngley & Co.. No. 19 BoWnson BiUldlngs.

European countries represented by Exploitation des Precedes Electrlctiues Walker, 6 Kue Boudreau, Paris. Japanese and Chinese Empires represented by Bagnall & Hillls, Yokohaiila, Japan.
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A Perfect Conduit.
Armorite Iron Armored Interior Conduit is su-

perior to its predecessors in the fact that it has a

perfectly smooth bore which allows the wire to be

drawn into the tube with the greatest possible

ease, and without the use of soapstone or other

iKox ABMORED. accessorics. It can be bent
cold into any desired shape, thus saving the labor and
cost of using elbows and making a smoother duct.

IT IS WATERPROOF AND FIRE-

PROOF AND ELECTRICALLY
AND MECHANICALLY PERFECT.

O^n^r^l V^^s-t^ff-rk .^Ve^n-I:^, IRON ARMOKKD.

Electric Appliance Company,
Electrical Supplies... 242 Madison Street, CHICAGO.

PEERLESS SPIRAL

PACKING

Piston and
Valve Rod

Expressly lor High Speed Engines. Will Hold 400 lbs. Steam.

20 YEARS OLD AND NO EQUAL.
Manufactured Exclusively by

Spiral piston
aVALVf ROD PACKING

i4 to 2 iach diameter. In Boies 3 to 8 Iba.

PEERLESS RUBBER MFG. GO.
16 Warren Street, NEW YORK.

SAMSON SPOT CORD

For Arc Lightand Trolley Cord.

SAMSON CORDAGE WORKS, - BOSTON, MASS.

Electrical Compound.
THE MOST THOROUGH INSULATOR.

Insures Perfect Satisfaction.

ARMATURE AND FIELD COIL VARNISH,
Hade of the Righest Ingredients.

THE STANDARD PAINT CO.
8 1 -83 John St., New York.

'

CHICAGO OFFICE, 189 Fifth Avenue.

EUHOPKAX BEPRESE>'TATIVE.
Robert W. Blackwell, 39 Victoria St., Westminster, Undoo, S. W.
Philadelphia Aients, NOVELTV ELEC. CO., 50-54 N. Fourth SI.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H.

MANUTACTUKEHS OF

High Grade Electrical Instru-

ments of every description.

RONTGEN RAY

APPARATUS
OF ALL KINDS.

ELECTRIC SIGNS.
MINIATURE AND

DECORATIVE LAMPS.

CATALOGUES ON APPLICATION.

EDISON DECORATIVE AND MINIATURE

LAMP DEPARTMENT,

(ge:neral electric go.)

HARRISON, N. J.

Highest Insulation
. . IN . .

Triple Petticoat China

AND

Glass Insulators

for High Voltage Power

Transmission,

Street Railway, Elec-

tric Light, Telegraph

and Telephone

Lines.

Send for Catalogues.

FRED M. LOCKE,
VICTOR, N. Y.

ENCLOSED ARC LAMP
Burns 1 50 hours with 1 2 inches of carbons.

8,000 Manhattan Arcs in service.

100 CENTRAL STATIONS.

MANHATTAN GENERAL CONSTRUCTION CO..
44 Broad Street,
NEW YORK.

753 Monadnock BIdg.,
CHICAGO.

61 I John Hancock BIdg.,
BOSTON.

CHICAGO INSULATED WIRE CO.,
153 LAKE STREET, - CHICAGO.

it ML
I

ML ^y JJEnclosed Arc Lamp.

C. S. VAN NUiS, 43 Cortlandt Street, New York.

IF YOU WANT
A first-class COMMUTATOR use Solid

Sheet Mica Insulation with B. & S.

Drop-forged Segments.

BOWERS BROTHERS, iiMisLakest., Chicago.

Grimshaw Wires and Cables*

Incandescent Lamps,
Sockets, Switches, Etc.

J. W. MASON,
DEALER IN

General Electrical Supplies,
KANSAS CITY, MO.

Incandescent Lamp Supporters

Instant placement and tlxture of lamp in any
desired position, with no attention to fastenings.
Adapted to every retiolrement from library to

worlishop. Send for cataloRueC.

THE 0. C. WHITE CO., WORCESTER, MASS.

No Sparking Under Varying Load,

No Wear on the Commutator.

90;i; PURE GRAPHITE.

Holmes Fibre=Graphite Mfg. Co.,

station Z, Philadelphia.
WHITE l<'01t I'UK'I': lilST.

COMMUTAI

BRUSH
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EUGEXE F. Phillips, Prest. W. A. Hathawav, Treas. W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
PBOTIDENCE, R. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, P. C. Ackerman. lo Cortlaudt St.

Chicago Store. F. E. Donolioe, 241 Madison St.

Montreal Branch, Eugene F. Phillips' Electrical Works.

fi» /'|<f^Q^j tLtcri^tc^i^ ftA^urAcrwut^ cr p^^^i ot^'^"

THI
a
CLARK " WIRE.

For Switchboard, Railway and Motor use,

we make all sizes of Stranded and Flexible

Wire and Cables with Clark's Insulation.

The Clark Wire has been before the

public and in use for the past nine years,

and has met with universal favor. Thou-

sands of miles of this wire have been sold,

and are in use throughout the United

States and Foreign Countries, and the de-

mand for it is constantly increasing, be-

cause it always gives perfect satisfaction.

In a Letter from the Inspector of the Boston Fire Under-

writers' Union, he states: "A Thoroughly Reliable

and Desirable Wire in every respect."

The Rubber used in insulating our Wires and Cables is es-

pecially ciiemically prepared, and will not deteriorate, oxi-

dize or craoli, and will remain flexible in extreme cold
weather, and is not affected by heat.

We guarantee our Insulation wherever used, Aerial, Un-
dergroimd or Submarine, and our net prices are as low, If

not lower, than any other first-class Insulated Wire.
We shall be pleased to mail Catalogues with Terms and

Discnimts for Quantities.

Eastern Electric Cable Co.,

61 and 63 Hampshire St., Boston, Mass.

HENRY A. CLARK,
Treas. and Geul. Mgr.

HERBERT H. EUSTIS,
Pres. and Electrician.

/ooo
Tl^l^FffO^P

WSi W/f/TE c/s /

/V/£://OM/A/£€. A'P/C/^

BraiyMasllms.

T. H. Brady, New Britain,. Conn., U. S. A..

Manufacturer of Mast Arms.Pole and
Swinging floods. House Brackets and
otlier Specialties for Construction
\iov\/i.— Catalogues and Prices fur-
nished on application.

INTERNATIONAL ELECTRIC CO.,
76 Beekman Street,

Xew York.
Ruhmkorff

Induction Coils,

Telepfaoae Colls, Bxperl-

meotal Work, Small Ma*
cblaery. Blading Posts.

SAL AMMONIAC.
(ELECTRIC BRAND.)

For Electrical Purposes.
Guaranteed 98/99 per cent, and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported hy

A.KLIPSTEIN & COMPANY, 122 Pearl St., New York.

•Tlectrk Light Glob[5e^-^

L THE-LARGE5T-Lir^E-oF

\\M0VELaRTISTIC.PATIEf{NSaEFFEGTS.!

•'^^rii?"

42 MURRAY ST. NY. 2«iA,
CHICAQO OFFICB, It; B. MADISON STREET.

:

GRAPHITE SPECIALTIES
FOR EI^ECTRICAL FSGS:

Grapliite Rods of Varions I^en^hs, from 1-5 Ohm to lOO Ohms Resistance
to the Inch. Oraphlte Boxes and Crucibles, Resisting Heats

of4,000 Degrees. Inquiries Oladly Answered.

JOS. DIXON CRUCIBLE CO., Jersey City, N .J.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

A.rc, Di
Ins In

Apparatus for

rec-l: Ourren-fc and ^Kl-berna-t-
candescen-t l_isH-ting and

WEATHERPROOF WIRE.
-AGENCIES:

^\ Electric Appliance Co., Cliicago, 111.

Pettingell Andrews Co., Boston, Mass.

Electrical Engineering Co,, Minneapolis, Minn.

St. Lonis Electrical Supply Co., St. Lonls, Mo.

Bradford Belting Co., Cincinnati, Ohio.

Phillips Insulated Wire Co.|
NEW YORK OFFICE:

39 and 41 Cortlaudt St.

FACTORY;

Pawtucket, R. I,
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POSITION WANTED
As superintendent of small citv station or iso-

lated plant; thorougbly faniiUar with alternating
and direct dynamos, are and incandescent; 5
years' experience in charge of plant; best of
references from employer; age 25. Salary mod-
erate. Address E. T.Wilson. E. E., -ith St. Wharf,
Wilmington, Del.

ARMATURES TO REWIND.
Winders direct from T.-H. and AVestinghouse
shops. Work guaranteed. Ten years' experience.
Light plants Installed complete. Send for prices.

HODGE, WALSH & LORINC,
531 Delaware. Kansas City. Mo,

FOR SALE.
A Bargain—4.000 genuine Edison Lamps, 110

volts. Sawyer-Man base (straight filament) ir>

cents, f. o. b. N. Y. Address H. HILLY, No.
1417 Champlain Bldg., Chicago.

FOR SALE.
The j-ecently patented "Electric lacandeecent

Lamp Hanger,'' patent No. 561,443, issued June 2.

Will mall copies of drawings and epecification to

any Intending purchaeer, or will ^accept offer of
royalty from responsible manufacturers. Address
JOS. SCHMIDT, 257 E- 78th St., New York.

I^rs^ii^-»pe^i

In large western city, a well advertised paying
electrical manufacturing establishment with
first-class reputation. (Manufacturers of direct
current dynamos, motors, etc). Complete set of
multipolar dynamo and motor patterns. Good
reason for desiring to sell. Will sell very cheap.
Investigate. Address F. M.. care Western
Electrician.

...OUR.

ALWAYS RING.

Send for new Catalogue.

HUEBEL& MANGER,
MANUFACTURERS,

290 GRAHAM ST.,

Style F. BROOKLYN, N.Y.

WE UNDERSELL ALL!

Price.
One rOO light Thomson-Houston spherical dy-
damo, 125 volts $225

Two 250 light 15 K. W Edison Dynamos, with
instrnmeuts. 125 voils.. 235

OneH, 12 20 lig^ht, 1,200 C. P. Thomson-HouB-
ton Arc Dynamo 190

One 50 it. Thomson-Houstou Dynamo, 125 volts 95
One 4 H. P. Detroit Motor, 500 volts 75
One 3 2,000 C. P. Van De Poel Arc Dynamo. . 35
One.750 light Natiooal Armature 50

All of the above absolutely in iirGt-class order.

THE C. & B. ELECTRIC CO., St. Paul. Minn.

FOR SALE.
One l.Ono light incandt-sceDt dynamo nnd one

100 light-incandescent. Both direct current, com-

pound wound. . .

i_. A., i-iiime: &
234 E. Lake Street,

CHICAGO.

ELECTRIC LIGHT PLANT.
A splendid opportunity is here offered of pur-

chasing a weU equipped electric lightplant, com-
plete in every detail, and wliich lias been in
operation for several years.
The plant consists of one Watertown engine,

125 horse power; one Ball engine, 100 horse
power; one Watertown engine, 25 horse power;
two Brush dynamos. 30 arc Ughts each; one Col-
burn dynamo. 8O0 lights. IG candle power, and
one Edison dynamo. 200 16 candle power lights;
two boilers, iGfeetbyGOinches, etc., etc. Address

CliAY STACKER,
Trustee ClarksvIUe Electric Light Co.,

ClarUsville. Tenn.

FOR SALE.
1,500 tons 5o-lb. relaying rails;

1,000 tons 75-lb. relaying rails; 800

tons 45-lb. relaying rails. 30 elec-

tric cars in good order. New elec-

trie car^a^d new and second-hand

passenger cars. 50 box and 50

flat car.s, 25 tons capacity. Spec-

ialty in negotiating electric and

steam railroad bonds when payable

at Farmers' Loan and Trust Co.

N. Y., or Knickerljocker Trust Co.,

66 Broadway. N. Y., and printed

at an Ai Bank Note Company in

N. Y.

ROLLING STOCK SOLD ON EASY
TERMS.

A. \A/. L.ADD,
17 1 Market Street,

BROOKLYN, N. Y.

Bicycle Electric Lights 63.00
Necktie Electric Lights 1.50

Edison Electvic Motors l.oo
Jiattery Fan. Motoi's.
»8 Medical Batteries 3.95
Induction Coils 1.75
Electric Bells Unest, .25

Dry Batteries Best, .25

Discountto Dealers.

Our Bicycle Elccti'lc Light
is the best thing that ever
liappened. Catalogue tree.

OHIO ELECTRIC WORKS, Cleveland, Ohio.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician PubJishing Co.,

Suite 510 Marquette Bldg., CHICAGO.

J'-u.st X'la'loXlsiHed.

PRACTICAL
Guide for Firemen,

By W. H. WAKEMAN.

80 pages, 14 illustrations, bound In cloth.

An elementary treatise x-elating to the cave
and management of steam Boilers, Pumps,
Injectors, etc., and Steam Plants generally.
Containing complete Instructions, and many
valuable suggestions for the safe, practical,
and economical management of the Steam
Plant.
Especially intended for those who seek

promotion, and aspire to be something more
than a "Coal hustler," and for the benefit of
Firemen and Engineers who do not ''know
it all" and who are willing to profit by the
suggestions, etc., of "one who has been
there."
In writing this book it has been the aim of

the author to give the duties of the fireman,
or the one in charge of a steam plant, In as
simple and concise a manner as the subject
and the English language will admit of ; and
to furnish all the information required to en-
able them to take charge oj .and operate a
steam plant successfully add economically.

ELECTRICIAN PUBLISHING COMPANY.
Suite 510 Marquette Building, CHICAGO.

Mechanical

who are interested in elec-

tricity should write for our

catalogue of

ELECTRICAL

BOOKS.

Electrician Publisliing

Company,

Suite 510 Marquette Building,

CHICAGO.

Stilwell's Patent stum'fh. Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

Tie Stil¥ell-Bierce & Smitli-Vaile Co.,

DAYTON, OHIO.
Rlsdon Iron A. liocomotive "Works, l»aii Francisco, Cal., Pacific Coast Asent.

WHEN YOU

NEED WHITE CEDAR POLES
IVrlte the DE n'ITT BROWN CEDAR CO., Slenominee, Uicll.

WHOLESALE

Telograpli, Telephone, Electric Light

AND STREET RAILWAY POLES.
Manufactured from Live Cedar ^jeeled. Quick

shipments and best quality.

OCOKTTO. WIS.

DON'T THINK
That you can keep posted as to

what is going on in the western
electrical field without reading the

Western Electrician. It is the
electrical newspaper, and if you
are not a subscriber )'0u will find it

to your advantage to become one
at once.

$3.00 per year

;

91.50 for six months.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Bldg., CHICAGO.

Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. EusTis, Gen'l Pass. Agent, C.,''B.

&Q. R.R., Chicago, 111.

The Electric Railway of To=day,

BY H. B. PRINDLE.

60 PAGES, PROFUSELY ILLUSTRATED.

PRICE

REDUCED TO 25 CENTS.

The author describes the ELECTRIC RAILWAY
SYSTEM in a popular manner, using such lan-
guage that the reader who is unfamiliar with
technical terms can readily understand the
construction of the apparatus and the func-
tions of various appliances used in the electri-

cal propulsion of street cars.

It contains a vast amount of useful and
valuable information for every motorman and
those interested generally in Electric Railway
work and improvement.

PRICE 25 CENTS.

POSTAGE PREE.

Electrician Publishing Co.,
Suite 510 Marquette Building, CHICAGO.
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Victor Turbine Water Wlieei
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate-

The attention of ELECTRIC COMPANIES is called to this CELEBRATED WATER
WHEEL as particularly adapted to their use. on account of its remarltablv steady motion,
Jiigb speed and great efficiency and lar&:e capacity for its diameter, being double
the power of most wheels 6t the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use of water it is without an eqHjal, producing the
highest percent of useful effect gaaranleed*

SEND FOR CATALOGUE AND PARTICULARS.
The Kccompanyin'g engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to

disconnect pulley.
Ue are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,

and where the situation admits of their use we recommend them,

THE S^ILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, Cal., Pacific Coast Agents.

McEwen
PERFECT REGULATION.

BBAXCH OFFICES:

1102 Exchange BIdg., Boston. Mass.

1 14 Erie Co. Bank BIdg.. Buffalo. N. Y.

815 Girard BIdg.. Pliiladelpliia. Pa.

SIS Summit St., Toledo, 0. THOMPSON-RYAN DESIGN.

ENGINES
AND

DYNAMOS.
Absolutely Sparkless.

BBAJKCH OFFICES:
1325 Monadnock BIdg., Gfiicago, III.

804 Security BIdg., St. Louis, Mo.

Tremont and Mission Sts.. San Fran.

Cisco. Cal.

414 Lewis Block, Pittsburgh, Pa.

J. H. McEWEN MFG. CO., havemeyer building, NEW YORK,

THE BEST BOOK
On dynamo electric machines Is 5. P. Thompsons'
"Dynamo Electric Machinery." Contains 1,000

pages, profusely illustrated.

THE STANDARD WORK.
F>r9i^E: MO^A^, ^e.oo.

ELECTRICIAN PUBLISHING COMPANY, Suite 510 Marquette BIdg., CHICAGO.

The Standard Open Circuit Batteries
of the World.

SEKD FOK CIRCULAE AND PEICE3.

THE LECLANCHE BATTERY CO.,
Ill to 117 East 131st St., N. Y.

IVIEDbe:FRY SNA/ITOMES °|grLl?a?Vo°N''EY
Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension. Handsomely Finished.

Absolutely Reliable. Complete 5tock Carried in Chicago.

MASON ELECTRIC EQUIPMENT CO., Selling Agents, Telephone Harrison 714, I 202 Fisher BIdg., CHICAGO.
Maonfactured by THE FIBERITE CO., Mechanicville, N. Y. Hoefgen, Moxham & Co., 80 William St., N. Y. Joshua Hendy Machine Works, San Francisco, Cal.

IF

you are anxious to

secure the latest

electrical books, YOU
should write to the

ElectricianPublishing

Co., Chicago. You CAN'T
procure too many

reliable, readable

books to READ.

C/fSS// BfiY

NEW YORK: 219 Havemeyer Building. CHICAGO: 1537 Monadnock Buiidin*'.

Perkins Incandescent Lamps.
ANY VOLTAGE, AND FROM 8 TO 50 CANDLE POWER.

Exact shape of lamp for decorating purposes; 2 inches in diameter.
Plain, Ground Glass, and Genuine Colored in stock.

Standard lamps take 3>^ watts per candle power; lamps also made
of higlier efficiency if required. Our Double Carbon

Street Railway Lamps the best made.

PERKINS ELECTRIC SWITCH MFC. CO.,
MARTRORD, CONN.
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SSSeTELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL. MINN.

CCIVERSJ

ISEND FOR CATALOGUE.
Itf^ansmitte rs> coils
I .4k^^ ^«.;&s^ p^piYs^

/Iagneto
^ BELLS.

917- 919V. M FG-®
'

MARKET ST.,STLOUIS.

IBiSSOURirEU
alj 917-9l9X«h31' i^ADttfTT QT

%yii,

T
ELEPHONE
Send for our prices before you

place your orders. SDEVEAU&CO.,
32 AND 34 FRANKFORT ST., NEW YORK

...FOR...

TELEPHONES
..00 T^ THE..

VIADUCT CO., Baltimore.

lUFACTORy.

JUST irt^HKT YOU KRE I_OOKING FOR!
^= A New and Valuable Book =^

Electric Lighting Plants,
THEIR COST AND OPERATION.

By W. J. Buckley. With numerous illustrations, diagrams, plans, tables, etc. 275 pages. Cloth. Price, $2.00, postage free. This work

gives all necessary data for the erection of an electric light plant of any size. The cost of Arc Lighting. The cost of Incandescent Lighting.

READ THE TABLE OF CONTENTS:
Alternating Arc Lamps, Arc Plants, Belting, Boilers, Boiler Settings, Boiler Efficiencies, Books, Building, Cost of Arc Dynamos and Lamps,

Cost of Arc Plants Erected, Cost of Alternating Dynamos, Cost of Alternating Plants Erected, Cost of Belts, Cost of Boilers, Cost of Brick

Chimneys, Cost of Copper for Alternating Circuit, Cost of Corliss Engines, Cost of Compound Corliss Engines, Cost of Compound High

Speed Engines, Cost of Condensers, Cost of Friction Clutch Pulleys, Cost of Heaters, Cost of High Speed Engines, Cost of Incandescent

Dynamos, Cost of Idlers, Cost of Injectors, Cost of Meters, Cost of Motors, Cost of Operating Lamps per hour. Cost of Power Generators.

Cost of Poles, Cost of Plain Pulleys, Cost of Pillow Blocks, Cost of Pumps, Cost of Shafting, Cost of Shaft Couplings, Cost of Stacks

—

iron. Cost of Stacks—brick. Cost of Steam, Cost of Transformers, Cost of Wire, Chimneys, Circuit Loss, Contract Blanks, Current Distri-

bution, Circuits—overhead, Circular Mils of Wire, Depreciation, Direct Connected Apparatus, Dynamos, Dynamo Data, Economy of Con-

densing, Economy of Covering Steam Pipes, Economy of Heater, Efficiency of Engines, Engines, Equivalent of Current in Horse Power,

Equivalent Rates of Lighting, Fuel, Horse Power of Belting, Horse Power of Motors, Horse Power of Shafting, Incandescent Arc Lamps,
Instruments, Instructions for Employes, Insulation, Labor, Load Chart, Meter Connections, Municipal Ownership, Natural Gas, N.E.L.A.

Standard Rules, Oil, Outcome of Practical Management, Pole Line, Pulleys, Rope Transmission, Resistance of Wire, Rules—Fire Under-

writers, Report Com. on Data N. E. L. A., Reports of Cities Owning Plant, Reports of Cities Contracting, Stock Room, Shafting, Trans-

formers, Transformer Curves, Wiring Tables—Primary Wiring, Wiring Tables—Secondary Wiring, Wiring Tables, Motor Wiring, Wire,

Wire Formula, Water Power, Wood as Fuel. The only book of its kind in the English Language. Price, $2.00.

ELECTRICIAN PUBLISHING COMPANY,
Suite 51 Marquette Building, Chicago.
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Directory of Principal Electrical and Mechanical Engineers.

' B. J. Arnold, Mem. a. i. e. e.

J Consnltlne Electrical Engineer.

BFECUX.TT:
ElMtrlo BallwayB aod Power Statloni.

' 1S41 Hardaette Bids., ChlcaEO.

Foree Bain,
Electrical and

Consulting, Mechanical Engineer.
Designing,
Supervising, Plans, Specifications and
Constructing, General Engineering.
Testing. Expert in Patent Causes.

Suite 1C57. 1658 and 1G50
Monadnock Bldg.. CH1CA<«0.

j

William H. Bryan, M. E.,.

I

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers
Consultations, Eeports, Estimates, Plans,
Speciflcations, Superintendence, Tests. Pur
chasing. Designs of Central Stations a Spe

! cialty. Turner BuilfUng, St. Iiouis.

Virginius J. Mayo,
Electrical and Mechanical Engineering,

Consulting, Designing. Supervising,
Contractor and Manufacturer of Ma-
chinery for special purposes.

TEL. MAIN 436.

lOO X. CUnton »t„ CHICAGO.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications. Ex-

aminations, Reports, Tests.

30G Oriel Bldg., ST. LOUIS, 3IO.

PIaATINUMFor all Purpoaea.
Scrap and Native Platluom Furobased.

BAS£R& CO.. 408-414 New Jersey
KallToad Ave., Newark* N. J.

Clymer&Heilman

M-#tle(1Fi(ians
Correspondence

SouG.TED. READING, PA.
Bulletin No. 2, General Supplies.

No. 4, Medicaland Surgical Apparatus.
No. 10, Dental Apparatus.
No. 12, Dynamos, Experimental.
No. 14, Motors, Battery.
No. 20, Elec. conk'g & Heat. Apparatus.

S-Kay Apparatus, (Special Circular.)
We shall be pleased to mail any of theseon request.

Telephone Men!

Read Webb's "Telephone Hand-

Book." Price, $i.oo. . . .

Electrician Pubiisliing Company,

ISiilte 510 aiaranette Bide., Chioaeo.

BINDERS
FOR THE

Mrs Utiaa

$1.00 Each.

m Ml
CHICAGO.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

HIGH GRADE on paper means little,

BUT in fact and manufacture MUCH.

WORLD CYCLES
ARE BUILT TO LAST.

Champion John 5. Johnson rides one.

Ex-Amat'-ur Champion Roy McDonald rides one.

A. D. Kennedy, Jr., the record breaker, rides one.

Am. Champion George Ruppert rides one.

Homer Fairmon, Pat. O'Conor and other crack riders are

all winning races on WORLD CYCLES.

THEY ARE UP-TO-DATE AND SWELL.
^Vrite us for Prices. Catalogues Free.

ARNOLD, SCHWINN & CO., Manufacturers,

Peoria and Lake Sts., Chicago, U. S. A.

Price Reduced!
THE REVISED EDITION OF

Prof. Silvanus P. Thompson's Book,

Dynamo Electric

Machinery,

NOW $6.00.

New Edition, Revised and Greatly Enlarged, Price $6.00.

This is the long expected edition of Prof. Thompson's standard

work. It contains nearly 1,000 pages, and is profusely illustrated.

Orders should be sent in at once.

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHING CO.,
.^ulte ?io Marquede Kuildinsj;. CHTCAOO.

Hot

Cool

Weather or

Weather the

WESTERN

ELECTRICIAN
Is always interesting. Always contains
timely Information as well as the latest

news. If you are not a regular reader
send us your name and address for trial

offer.

WESTERN ELECTRICIAN,
Suite 510 Marquette Building.

CHICAGO, - - ILL.

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity'. Subscribe now.

^3.00 per year, in advance.

EleGtrJcian Publishing Co.,

CHICAGOSuite 510 Marquette Bldg.,

The COAST LINE to MACKINAC

TO CLEVELAND
MACKINAC"

2 New Steel Passenger Steamers
The Greatest Perfection yet attained in Boat

Construction —Luxurious Equipment, Artistic
Furnishing, Decoration and Etficient Service,
insuring the highest degree of

COnFORT, SPEED AND SAFETY.
Four Trips per Week Between

Toledo, Detroit #Mackina£
PETOSKEY, "the SOO." MARQUETTE,

AND DULOTH.
LOW RATES to Picturesque Mackinac and

Return, including Deals and Berths. Prom
Cleveland, StS; from Toledo. $15; from Detroit,
$13.50.

EVERY EVENING

Between Detroit and Cleveland
Connecting at Cleveland with Earliest Trains

for all points East, South and Southwest and at

Detroit for all points North and Northwest.

SundayTrlps June, July, August and September Only.

EVERY DAY BETWEEN

Cleveland, Put=in=Bay # Toledo
Send for Illustrated Pamphlet. Address

* A> A. 3CHANTZ. q . f. *.. dethoit, mich

T(ie Detroit and Clevelanil steam Nav. Go

IT'S ALL RIGHT
Webb's Telephone Hand-Book,

expert as well as the novice-
A book for the
Price $1.00.

ELECTRICIAN PUBLISHINC CO.,
510 fVl^r-C|<.J^^^^ Itjlldlns, ^Kics^g^.
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent impro?ementB made In the New American Turbine have Increased the powir as per their

diameter, and produced greater efflcteucy from whole to half water than any other turbine, an
eviaenc- d Ijy the following, copied from certified tests m 'de at Holyolte, Mass., on the dates named,
and signed by A. F. Sickman, engineer in charge of experiments, and E. S. WaterB, hydraulic

Test of a 4B-lnch Wheel-luly 9, 1894.

Head- Kov.per Cu. Ft. „ p"'""' Min. perSec. "' ^

1H.06

16.42

16.78
17.03

16.88

119.17
122.00

117.33

1U.83
118.67

Per
Oent.

141.58 205 27

127.18 195.19

112.60 175.74

98.12 i49.99

82.07 118.40

79.76
32.58

82.18
-9.31

75.62

Testot a 42-inch Wheel-Inly U. 1894.

Head Eev.per Cu. Ft. „ „ Per
"""' Min. perSec. "' '' Cent.

16.59

17.13
17.48

128.00

134.80

19.33
126.25

121.00

per;

134.18
120.85
104.85

92.76
70.tO

199..")6

188.14
162 89

142.40
98.85

80.50
83.09

82 77
79.21

70.60

For information and catalogue ^ ite=^^^ THE DAYTON GLOBE IRON WORKS CO., Dayton, 0., U.S.A.

Best Makes,
Fine Order,
Cheap for Cash.

SEXD FOR LIST OF 20.

THOS. P. CONARD, 322 Walnut Street, PHILADELPHIA, PA.

AUTOMATIG ENGINES,

8«>««Sh8h^S^«'«~S«$-S^5«s>*«^S«S'«^S«s>«««S«S«S«S~S«^^ : *<S^xS^<ShS>»

Racine Automatic

HIQH SPEED

ENGINES
From 1 to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection
with tconomy is desired.

Over2.500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

.Send for catalogue
describing our new
1 to 6 H. P. Auto-
matlo Engine and
Boiler outfit.

Racine Hardware Co.,
RACINE, WIS.

Did You Ever
See a copy of our

latest catalogue
of Electrical

Books? loo pages,

mailed free.

ELECTRICIAN PUBLISHI[<G CH

Suite 510 IHaiquMte BIdg . CHlC«r,0

....BINDERS....
FOR THE

Western Electrician
$1.00 EACH.

ELECTRICIAN PUB. CO.,
CHICT^GO.

DYNAMO BUILDING,
With detail drawing!^ and instractious for Tvinding.
Oiving correct sizes of wire, fliniensions of iron, etc.
Also diagram for honse wiring

BY l_. C. AT\^/^OOD.
Profusely illustrated. Size of page, 10x8 inches. Price, S3.

"This work is goUen up especially for amateur builders and non-professional
men. All measurements and instructions for winding are taken from machines
in actual service. Particular attention has been given to every detail of construc-

tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build dynamos, but to superintendents, engineers

and workmen who have the care of established systems."

—

From Prifare.

Pronounced to tie a practical axd complete work.
Hent postpaid on receipt of price.

ELECTRICIAN PUBLISHING CO.,
SUITE 5IO MAROUETTE BUILDING, CHICAGO.

THE Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
<>ilveH more poner per diunietcr Avitli ii

liit^lier percenta;i;o <»riiHofiil etl'ect tliiiii tiny otiiei'
water-wheel lieretol'ore iiiatle. All sizes, rlf:;lit ;iiwl left

hand, tiro built from lUitUJitis porfuctotl iiudor systematic tests lu
Iho iJolyukfTcstiriK I'lumc

I'arUf's liavliiL' i)o\vr_'r i)l;nits wlilcli aro unsatisfactory, and
tlios'- i'orilrnipl;itlri[; tlui liii|jr'JVfiniTit of pnwrTS. will Hint It to
tlH'll' l[|h't'l'^t to I'linl'iT ^vUll lri<', IIH i Iltll Wlllilltr to {fiiai'-
aiilt-i- i-«-HiillH wliei-e <»tlH'i-N liii\«- t'liilrir, no mat-
ter what inuk*" 4»riiii'liliie Iiiih Iteeii in mhc. KTATI-'
i{i:oi:iitK.ni^\TN a\i> hicm» F4hc <;ata-

S. MORGAN SMITH, York, Pa.
EstlinlitcM furiilslietl for complete I)ow(t pluuls uuU

ruHuit^ Kuaruutued,

AT full load we gaaraDtee a voltage fluctuation
not exceeding two volts, and gas consumption

not exceeding 50 cubic feet per kilowatt liour,
equai to from sixteen to twenty-five full powered
c. p. lamps, according to
wattaee of lamp used.

CLIMAX GAS ENGINE CO.,
Manufacturers of Gas En-
gines for electric liglit and
all other power purposes,

31 Fulton St.. BROOKLYN.
The only gas engine ex-

hibited with Ammeter, Volt-
meter and Gasmeter in full

vIhw. which enables intend-
ing purchasers to test the
truth of our statements be-
lore purchasing engines, in-

stead of having to talve
statements and engines on
faith. We show better re-
sults than we guarantee. See
page 164, issue Oct. 3. isyo.

TRY OUR PRICE!
Been building these machines three years

and now want to branch out.

AGENTS WANTED.
Send for catalogue.

PIQUA IRON WORKS,
Piqua, Ohio.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE.. CATALOGUE FREE.
AUTOMATIC CIRCUIT BREAKER COMPANYv NEWAYGO, MICH., U. S. A.

WATER WHEELS
For heads of 3 feet to 2000 feet..

Spec:!*!:?" <;.e=i,fi:ned sad »dipt«ij tj

ELECTRIC POWER AND LIGHTNING PLANTS.
SccurlDg & hlch caranteed perceDta^e h-'i-i. i^reat ateadloess •''

motion, UDder varlabit* r.ads it uDeqaaled concentration of poww,
and an unprecedented lil^h velocity. Ite quickly operntine bal =

anced gates, affords prompt and fine reg-nlation by governor Hatis-
faction guaranteed wbere others fail, ^rlte tor catalogue, and i%Ai*'

four wants.

lAMES LEFFEL & CO.. Springfield, Ohio. U.' S. ».

-rue ivios-T- ole:^si«!A»'0^~ nQ/mi-OCH'C
**IGH GHADE packings
FOR STEAM, WATER, GAS, AMMONIA, ETC.

^WATER'P/lu"^ Fr.nNnwiir.iiECONOMICAL,

RELIABLE, DURABLE a GUARANTEED.

THE GARLDCK PACKING GO.
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THE BALL
ENGINE CO.

ERIE,

BUILDERS OF

BALL
AUTOMATIC ENGINES,

T"^ Double "Florida"

Steam "^^^'"^ BoHer,

being Sectional, can easily be taken through
any ordinary door or window—that is not

an unimportant advantage.— Catalogue.

%p€merican S^oi/er Company.
"WE HEAT THE WORLD."

New York: 94 Centre St. Chicago: 84 Lake St.

CHICAGO CAS and GASOLINE ENGINE

J. J. NORMAN CO.. nfrs..

Used for 'jiaklDg Electric Light or furnlBhlng

power for any purpose required. Specially

adaptod for electrlo Ugbt In private enterprieea.

Tbe latestgreat invention of tMs progressive age

Brjlt In from 2 to 50 horse power. Stationary or

rx)rtable. Ib the simplest power on tbe market. A
dwarf in size; a Samson in strength. Costs bnt

little to run it. Has no eqaal for even speed and

durability. Send for catalogue.

60 and 62 5. Clinton Street, CHICAGO.

s^/fyOUWdntany Wetid^efurnhMmpefori

TK "i^mv .<rrv / ^omofrhe'/drgestDrmj
Inrl}e country.

H-Phannon
ForTrmmswril "UOMPANY,

24-2mrM5f..CHICAE0.

ROOTIMPROVEDWATERTUBE BOILER,

SELLINa AOBNTSi

Monadnock Block, Chicago, 111.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo

The Glonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manulieturiri •! th(

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BTJTLX IN UIV1T8 OF SO TO 1,000 H. IP.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Glasses of Iron Work.

BpecUlcatlon*, drawlHCC and Prlee* flUKlalie*
on application.

Send for Catalogue of Climax and Compound Bollei^.

DOMESTIC
Electrical Work.
Concise and Practical Explanations for Plumb-
ers, Tinners and Hardware Dealers on How

to Wire Building:s for Bells, Alarms,
Annunciators and for Gas

Lighting from Batteries.

Illustrated with Twenty-two TDtagrams.

By William A. Wittbecker.

Price in Paper, 35 Cents.
Price in Cloth, 50 Cents.

laml for simple electrical ap-
paratus ill ilw'-lliu^ houses, offices and work

sliojis and tlii- ih-lmI nf jtlain instructions whereby
any person witliuut a prenous knowledpre of elec-

tricity may be enabled to imdertake their suc-
cessful installation, has prompled the publication
of this little book. It is not intended for the
amateur who seeks for notliing but experimental
work, neither is it expected to enlighten the ex-
l^iert electrician; but to the person wtio is seeking
lor Information that will assist him In Increasinp
his dallv earnings this httle voliune is addressed.
The information given Is above all else practi-

cal, and with a close observance of the directions
laid do«ii anyone without the slightest knowl-
edge of electricity should be able to do the work
described.

Electrician Publishing Co.,

Suite 5 I O Marquette BIdg.,

o »o»o«o»o»o »o»o»o»o*o »o»o»

o

* »

s Aluminum I

I Nickel Alloy, j
*
O Manufactured by The National Obe o
* »fe Reduction Co., under Letters Pateut *
2 dated Se^t. 18, 1891, No. 459,494. O

O *

^ This alloy is especially aud now univer- ^

Q sally used for armor plates, gun metal, prn- *

^ jectiles, acid pans, propeller wheels, car 2
O wheels, steel castings of aoy description and q
4t general foundry castiuKS in eitbt-r ^ray

j^

O iron, malleable Iron, brat-s, bronze and cop- q
4t per castings. It is used very ex.ensively in ^O i/Uddlingfun:aie3, npeu hearths, reverber- q
* atory furnaces and sleel conTerteis. Its 4:

O fluidity and cleansing propertied to metals, o
* aside fmm Its strengthening qaaiitles, are *
2 attested by ludiaputable auihoiiiiea. O
* *
^ Aluminum Nickel Alfoy Is reduced from ^
' twenty cents to FOUR CENTS per pound *

Jj;
in ton or 6oo-ib. barrel lots. 5old under °

O strict guaranty. *

o National Ore & Reduction Co., *

o ST. LOUIS, MO. o

O Branch Agencies and Supply Officee: q
* RioHABD Bated & Son, Ironmongers, *
O Hamilton, England, and Glasgow, Scotlaod- O
* 'Wm. Clendinneng & Sons, Mootreal,
O Can. O

^ D. C. Caholl & Co., Pittsburg, Pa. *
* The JtTDNsoN Mfq. Co., Sao Francisco, 2
O C«l- *

» *
o »o#o*o#o#o #o«o#o*o#o «o#o»

o

ABENDROTH & ROOT
MFG. CO.,

4* Cliff Street NFW VOUti.

J. C. BRILL COMPANY, - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

IGiven
Away

Our latest catalogue of Elec-

trical Books. Contains 100

pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette Bldg., Chicago.

Special attention given to the building of Electric Motor and Trail Cars.

'^JderB of BriU Xo. 21 Truck irlth goUd forged frame, and "Eureka" aiaxlmum Tfactlon Pirotai Tnici

REG.TRADE MARKS Jhe Rhosphor BRONZE Smelting Co. liMiTED.

2200 WASHINGTON AVE.,PHILADELPKIA.

)
"ELEPHANT BRAND PHOSPHOR-BRONZE'
INGOTS,CASTINGS, WIRE,RODS,SHEETS, ETC.

. ..L7/>/UA<^J' — DELTA METAL— .

Vf'N^
'^ CASTINGS, STAMPINGS and FORGINGS

ORIGINAL AND Sole Makers IN THE U.S.
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The Painter=Morrison Push Button Flush Switch.
PATENTED DECEMBER 22, 1891.

This Switch is absolutely the only Flush Switch on the market combining simplicity of

construction with perfection of mechanism.
They are entirely fire and damp proof, sides and base being porcelain.

They can be wired without taking apart, saving time and labor.

The finishing plate can be made to harmonize with other decorations of the room, and need

not be put on till all other work is done.

They are positively non-arcing.
They can be placed in groups and are easily accessible in all their parts.

The buttons indicate by the touch whether on or off.

They are finished with brass, nickel or copper face plates, and all parts are interchangeable.

The Switch is lo ampere, Double Pole.

Price $2.00. A small extra charge for any special finish desired.

nORRISON SOUTHERN ELECTRIC CO.,
MANUFACTURERS,

»Hoen ^uildins, ^^l_TO IVI OP» E, IVI 13.

JIST PUBLISHED.

DYNAMOS,
A practical explanation of the Desig'niiitf,

Construction, Operation, Main-
tenance and the

CARE AND MANAGEMENT

DVINAiVLOS,
BY F. S. HUNTING.

ChiL-f Eng-ineer Fort Wayne Electric Cur-
IKtration.

20 PayiiS, Size 7 by 10 inches, 26 Illustrations,
Pamphlet Form.

PRICE, 2B CENTS.

ELECTRICIAN PUBLISHING COMPANY,

Suite 310 Mai'auette Bldgr** Chicago.

Vertical Philadelphia Corliss Engines,

Siiple, Compound and Triple Expansion-Any Power.

Condensers, Air Pumps,
Heaters, Steel Chimneys.

Horizontal Philadelphia Corliss Engines,
.... iCkny S-tyle

New York, Chas. A. Bennett, 126 Liberty St.; Boston, Kellog:g& Witherbee,
.^Federal St.; Chicago, Wm. F. Parish Mach. Co., flarquette Building, Chicago,
III.; W. J. Creelman, 8i8 Granite Building; Charlotte, N. C Mecklenburg Iron
Works; Detroit, Louis Scofield, Rooms 10 and 11 Peninsular Bank Building;
Johannesburg, Z. A. R., Sherriff Swingley & Co.; New Orleans, La., Consol-
idated Eng. Co., Ltd., 817 Union St.

Philadelphia Eng. Works, iti, Philadelphia, pa

On receipt of^

10 CENTS
...... We will send you a

Western Electrician

loonliiM Sctielnle

FOR 1896.

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette BIdg., CHICAGO.

G2i pages, $.3.00. 1.^1 Itages, $1.00. I'Opa^es.Si.oo.

: -i,V5IJC,CF!'™'

\')S pages, $1,00. 135 pages, $l'.00.

An Excellent Series of Electrical Books.
BY T. O'CONNOR SI-OKNe.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

Suite 510 Marquette Building, ChicagoELECTRICIAN PUBLISHINC COMPANY,

AMERICAN -BALL ENGINE.
The result of twenty=five years' experience with four thousand engines, designed

and built by Mr. Frank H. Ball.

The latest cle\clopment in practical steam engineering. New features, improved design and
lini.sli, but the same old vahe that has saved thousands of tons of coal in the last quarter of a

eentin-y, and is the on!)- foini of vah-c used in single valve automatics, that follows its own wear,
and ne\ 01' K-aks.

We ;ilsc) Iniiid ;i full line (if multi|:>ular dynamos and motors, and our new si.\-pole generators are

adapted to our American = Ball Engine, making complete and symmetrical generating units.

AMERICAN ENGINE CO., Bound Brook, N.J.
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We are making the very best Carbons now on the market^ and

selling them at prices that you cannot afford to remain unaware

ot Operating as we do the largest factory outside of the

** Trust/* with a daily capacity of 150,000 carbons, the prompt

execution of large orders is assured.

"THE AIVIEFRIOAIM CiOilRBOlM OO.,
IMoblesville, Ind., LJ. 3. /V.

Westinghouse Electric and Manufacturing Company,
i't'tsbure, I

MANUFACTURERS OF

Standard Systems for Electric Light and Power Dlstrlbntlon In Cities, Factories, Mills and Mines.

The Tesla Polyphase Altematins System of Electrical Transmission by which
Power, Incandescent and Arc liishting may be operated from the same circuits.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

NBW YORK, 130 Broadway. PITTSBURa, WcitlnchouM Bulldlnr. CHARLOTTE. N. C. 36-38 College St. BOSTON, Exctaange Buildlnz.
CHICAaO, New York Lite BuIldlDf. TACOMA, WASH., 103 Sostta lotb St. BUFFALO. Erie County BanlcBaUdlar. PHILADELPHIA, Qlrard Bnlldlnz.

ST. LOUIS, American Central BIdt. SYRACUSE. N. Y., Bajtable BaUdtn(. SAN FRANCISCO, nilla Bnlldloc. WASHINOTON, D. C, 1333 P M.f). W.
For Canada addreaa Abeam & Soper, Ottawa. Can.

The Result of Years of Experience.

Make your own tests before acceptance.

TRANSFORMERS.
Perfect Insulation. Highest all day efficiency.

Smallest Iron Loss. Least possible fatigue.

Low heating limit.

Don't buy on account of low first cost;

Consider the cost of coal.

General Electric Company,
MAIN OFFICE, SCHENECTADY, N. Y.

SALES OFFICES IN ALL LARGE CITIES OF THE UNITED STATES.

For Canada, address Canadian General Electric Company, Iitd., Toronto, Can.



WESTERN ELECTRICIAN. October lo, 1896

5UT SHOWrNG ^

PLATESl

ME.

WILLARD

5TORA0E

BATTERY
11n JOINTS
n SOLDER
ll

I
PASTE

IIUPCLLLT5

ptiifKTINSUUTION

feAPl>.E„LECTllic
""-':- BATTERY CO-

CLEVELAND OHIO

I ROLL^DROP I

C07«r7yt\JTMTQF? BKRS.
FOREST CITY ELECTRIC WORKS, = » = CLEVELAND, OHIO.

Western OfHce: 1439 Monadnock BIk., CHICAGO.

J£Y COVER.

VDR^SINC
J?'And
11 CEMENT.

'1)yJ4AM0
(^ELTINGs •** ^""•"' "»•• ^- *• *•

BBANCHBS: 164 Stunmor St., Boston; 113 Liberty St., Kewlort; 129Morth 3d St., fhUaaelphto.

idJoj:(IVeulars»

VULCANIZED FIBRE GO.

IS73.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
— factory:
wilmington

In Sheets, Tubes, Rods, Sticks, and Special Sliapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

DEL The Standard Electrical Insulating Material of the World. i4DEYST.?Nliv¥ORK.

REWIRED wmi RAVEN WHITE CORE WIRE

OFFICE
The F'^rris 'NA/lie^l ^o.

1131 THE ROOKERY.

Chicago', April 30, 1890.

NEW YORK INSULATED WIRE CO.,
320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to

use your "Raven. White Core'* exclusively
for rewiring the Ferris Wheel.
As you a're aware, the wire upon the

wheel is very much exposed and the test

will no doubt be a most severe one.
Yours very truly

THE FERRIS WHEEL CO.
By L. V. Rice. Mgr.

Used exclusively for all Incandescent Light-
ing at World's Columbian Exposition.GRIMSHAW WHITE CORE.

nSlipU ll/UITp PnRf Used in some of the largest buildings in the Unikei

mMDCTITinU I IMC UflDC Used by some of the largest Central Stations
bUllirill I I lUn LmC nini.. and Fire and Police Departments in the U. S.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
MAIN OFFICE: BRiNfWPS.i CHICAGO: BOSTON: SANFKANCISCO.

13-17 Cortlandt St., New Tork. ''^"^'"'''•1 320 Dearborn St. 134 Congress St. 102 Sacramento St.

Black Diamond File Works.
Est. 1S63.

Twelve

Medals

Awarded at

International

Expositions.

Special Prize

Gold Medai

at Atlanta,

1895.

Our goods are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA. PA.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBtNO.

For Electrical and Mechanical Purposes, Railway Dust Guards, Washers
and Packings. Patent Insulating Cleats.

MANUFACTURED BY

THE KARTAVERT MAMUFACTURING CO., Wilmington, Del.

WIRE
LINKS

WIRE
LINKS.FUSE

SHAWMUT
FUSE WIRE COMPANY,

93 Federal St.
BOSTON, MASS.

Morris Metcalf, Representative,
lOO Washington St., CHICAGO, ILL.

Klectric I.iKhtiiiK ami
Power Apparatus.

THE

Boston, Mass., No. 180 Summer St.

New York, N. V., No. 4.1 liroail St.
Phllaclellilila, I'a.. Nri. r>ii'j Arcll St.
Atlanta, (la., liMiiltiibli- IllilR.

CllloaKO, 111,. Monailimck illclK.

St. Louis, M.I.. WalinvTiKllt Hldg.
San Francisco, (!:il.. No. trt l-'irst St.

Plttslinrt!. Pa.,.lolin \i. Itlilall, Caruefle Bldg.
Denver, Colo., ltu.sHCll & Co.

'o. 10 Arc Uyncmo lOOIlKhts '/,00O candle power.

ELECTRIC CO.,

Office and Works, Cor. Belden and Utaeian Sts., CIiEVBIidLNrD, OHIO.
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SIMPLEX INSULATED
WIRES AND CABLES.

HUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

""H^RfHixsoN?"' Simplex Electrical Company,
H37 Monadnock Block, CHICAGO. 75-81 Cornhill, BOSTON, MASS.

IVI
MANUFACTURER OF

INSULATED ELECTRIC WIRE,
200 AiV'I* 2«a NORTH XHIRn STRF.F.T. PHILADRT^PHTA. 1»».

INSULATED WIRES and CABLES
Aerial,

Underground and

Submarine,
For

Tfi^EPHoarK,
TJEIi£eBAPH,
UOHT and PeiTGB.
Lead encasing in all its

Branches.

KBBITS TAPES.

W. R. BRIXEY, Mfr.,
J. E. HAM, Cen'l Agt,
203 Broadway, New York
S. F. B. Morse,

Chicago, 1)1.

CALIFORNIA
ELECTRICALWORKS,

San Francisco, Cal,

NEW ORLEANS
ELECTRIC CO.,

New Orleans, La.
KENNEDY &
DUPEROW, "~"

Washington, D. C,

WILIABD L. CANDEE, tB,,,inaw ManaBsrs GEO. T. MANSON, W.H. HODGINS,
H.DUEANTCHEEVEE,}^'^"'^^^™*"^^®'^^' Gen'lSupt. Secretary.

THE OKONITE COMPANY, LIMITED,

253 Broadway, New York.
INSULATED

WIRESandCABLES,
For Aerial, Submarine and Underground Use.

[ Gandee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape.

BRANCHES: Chicago, Boston, Philadelphia, Pittsburgh, Minneal^olis, Cincinnati, Kansas City,

Omaha, Louisville, St. Louis, San Francisco, London and So. America.

^ON'^:

; AND FA
5ENTS: )-

May^[: Bnglund. BetxBldg., PhllSPa.
Smiths: Wallace,HaiflKm St., Boston, Hasa.
Ed. P. Sharp, 44 NlaS^^St , Buffalo, N. Y.
Arthur S. T " " — - - . .

. Bldg., si
|J. n. Atklnsl

Chicago.^
Reger (AAtwater, 214 Pine ,£!. . ^
Centramect^^Co.. 173 AiHIls StSKicago.
Marry M. ShafiV 136 LibertMSt.. New York.

rp. 44 i-,iag^HD[ , Dunaio, n. y.
. <artrldge.«Pai^kof^^mi|hcce
S&Louis, no. I^H ^k Hk
ns^PS: Co.,l439AffinadnockBldP,

hicago.^n^ A
r AAtwater, 314
IsScalJ^
-al clect^Ro., 17
y M. ShafiV 136 Li

\yESTnN ElEctocal hmmini Co.
114-120 William St., NEWARK, N. J., U. S. A.

IkmMM
Mm Instrmenls,

Tbeee iDBtrameota ' are
I aBed apon the same pen-
eral prioclple and are jast
as accarate as oar regular
Standard Portable IMrect
Current Voltmetera and
Ammeters, bat are much
larger, and tQe worklog'
partq are Inclosed in a
neatly designed dost-proof
cast-iron case which effect-
ively shields the instra-
meats from disturbing la-
flaences nf external mag-
netic fields.

'Weaton Standard Illnminated

Weston Standard

Portable Direct Reading
Voltmeters and Millivolt-

meters. Auimetprsand Mil-
amipptera, W a 1 1m e ters
and Voltmeters, for Alter-
nating auu Direct Current
Circuits.

Ourportable Instrumpote
are recognized osstBDnards
throughout the civilized
world.

Our Semi-Portable La-
boratory Standard Volt-
meters and Ammeters are
still better.

They are the most relia-
ble, abfinlute standards for
Laboratory use.

The NORTHERN ELECTRICAL MFG. CO.,
IWIadison, ^A^^.

Manufacturers Of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILING OVERHEAD or BOLTED DIRECT to
SIDE WALL as readily as when occupying floor space in the ordinary manner. All bearings

self-oiling. See our new patented device for CONNECTING nOTORS DIRECT TO LINE SHAFT
SAVING BELTS. PULLEYS AND FLOOR SPACE

STANDARD UNDERGROUND CABLE CO,,
THE BOOKEKY.

CHICAGO.
"WESTINGHOnSE BUILDING.

PITTSBURG.
TIME"* BUILDING,
NEW YORK.

ELECTRIC CABLES, CONDUITS, WIRES AND ACCESSORIES.
cs<ov^#*i-^cl \A/^ir^s & ^^bl^s.

Pi_^ATlNUM
For alt Purpones.

Scrap and Native Platioom fnrohased.
BAKEB & CO., 408-414 New Jersey

Railroad Ave.. Newark, N. >T.

"CAHALL"
VERTICAL WATER TUBE BOILER.

BEST IN THE WORLD.
Manufactured by

The Aultmao & Taylor Machinery Co.

SENiy FOR CATALOGUE.
Cahalt Sales Department,
Sole Agents for the U. S.

Bankof Coiiiincrce Bldg.. Pittsburg,

Tbe Rooltery. Cbicago.

542Drexei Btds., Pblladelpbla.
1«I.STrei"ont Rid".. Roslon.

145 Taylor Building, New York City.

CLYMER&HtlLMAN

M«f#tle(IFi«ans
CORReSPONDENCB

SoLGTED. READING, PA,
Bulletin No. 2, Geoeral Supplies.

" No. 4, Medical and Surgical Apparatus.
" No. 10, Dental Apparatus.
" No, 12, DjTiaraos, Experimental.
" No. 14, Motors. Battery.

No. 20. Elec. Cook'g & Heat. Apparatus.
X-Kay Apparatus, (Special Circular.*
We shall be pleased to mail any of these on request.

WASHINGTON PATENT AGENCY,
908-914 G St., N. W., Washington, D. C.

T^argest in tlie world. Advice free. Electrical
Experts.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

IMPORTED

CARBONS
FOR ARC LIGHTS.

Soft Cored and
Solid.

Write for Pricks.

55 S. Canal St.,

ED. WERTHEIM, ..Chicago.

527 W, 34th Street,

LUNDELL MOTORS
Armored

Insulating
Conduit

Interior Conduit

& insulation Co.
<Keiieral Offices and IVorks

:

NEW YORK

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
JULIAN SCHOLL& CO., - 126 Liberty St., N. Y. City.
THE KEYNOLOS-LABOR ..t CO , « No. 7tu St., Phila.
SOBANTONSUPPl Y JiMACn'Y CO., - Soranton, Pb.
TH09.K HAREY&BRO-'. CO.,26 UghtSt.,Baltimore,Md.
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This is neither McKinley nor Bryan, but a some-

what I'are specimen nowadays—a happy man.

And we are hapj)y, even in these hard times.

The electric trade is finding out where to buy Re-

flectors for every conceivable purpose; Tin Shades;

Cluster Lights; Reflector Chandeliers, Street-Light-

ing Fixtures, Headlights, etc., etc.

Customers, old and new, are sending their

orders; biit we can take care of more, and so in-

crease the number of happy men.

Please let us tell you how.

WHEELER REFLECTOR CO.,

33 Washington St., BOSTON. MASS.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ,ALLEN& KELLY, sP»EiD,

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 510 Marquette Building,

CHICAGO, ILL.

ONE
DOLLAR
EACH.
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500 ALTERNATING
CURRENT

LAMPS
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Perfectly Steady Light.
No Sticl<ing or Jumping.
No ISurning out of Spools.
Perfect Start without Chat-
tering.

The only Lamp giving perfect
satisfaction on the meter
system.) t^ifi ,_a

*
*
•

*
*
*
•
*
*
*
•
*
•
•
*
*
•
•
•
•
•
•

ATCOST.
We want every Alternating Current Station in the country to try

our new lamp. We have therefore decided to devote to this

purpose 500 of our recently manufactured stock of arc lamps, con-

taining all our latest improvements, and hereby offer them

to the trade at their Actual Cost,

$1 2.50--Twelve Dollars and 50 Cents.

In justice to our old customers and to ensure the greatest distribution

for this sale, not more than two sample lamps will be sold to one

purchaser. These lamps are warranted first-class in every respect.

They are of solid construction, the best workmanship, and no

expense has been spared to make them the best alternating arc

lamps in the market.

Remember that this price will prevail only until

the 500 arc lamps are disposed of.

AUERBACH-WOOLVERTON ELECTRIC COMPANY,
1 13-1 15 Adams St., HOBOKEN, N. J.

a<;k!vth w.\\ti'.i» ii« ai.i> the
l*KI\<:ll>AI, CITIKM.
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The...

Fall Election
will prove that those seeking

light, vote for the "Pioneer " en-

closed arc, ISO-hour lamp, which

is in every sense the first and

foremost to give the highest

quality of light, soft, steady, safe

and economical. The orders

are coming in thick and fast

and those desiring early delivery

should communicate at once with

The ELECTRIC ARC LIGHT CO.
LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN.

687 & 689 Broadway,

NEW YORK.

Jewell Belting Co.,

TAlfUERS OF

OAK BELTING LEATHER,
31annfacturers of . . .

High Grade Oak Belting,

HARTFORD, CONN.

STEAM ENeiNE[IIIN6
(SUillotinr;, Lo«omolivo or Jlnrlnc); 91<<chmi>

ics; Mecbnnlrnl Uraiving; Ek-elrici(>'; ArehU
Ivclurp; Archllcctiirnl Drftivliig nml l>l>^l^^-

Vln^; Civil, Itullruad, nrhlgc, Miiiilclpnl 1
~

) llyilraiillc Engineering; I'luiubing; Minlag;
j

Prosperling; English Itmncliirs.

The Steam Engineering course is ^
I intended to qnalify engiueera to se-j

\ cure Licesics. .

lend for Free circular and Book of |
Testimonials, stating tho subject you

|
ivish to study, to

The Intrrnatlonnl "I
a. 100:

L Corre»pondeuce Scliuols, J Scranton,Fa. I

ELECTRICITY
Mprhanlest Archllcrtural Dmwing nnd De-

signing; Arclillcdurp; SleeUaiilciil Driiivlnc ;

Stonin Engineering (Slirllonnrj, LoconiotI- e or
' "" irlnc); Chll, Hiillroad, Bridge, lljdniullc nn»l

mlciiial Englnwring; Plumbing and llent-

Ing! Coiil and Meliil fllliilng; Prospeetlng, nnd

:lic English Itmnches.

Until further notice cxrerimental

J
ari>aratus will be furnished frei: to

I students. Send for Free Circular and
Book of Testimonials, stating tlie

subject you wish to study, to

Tho Intemntlnnnl "( s. tooz.
L->pouduncc^>i:hooU, j Scrantun,l'a.

m
mi
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Huebel & Manger

Illinois Engraving Co
imperial Porcelain Works
Interior Conduit A Ins. Co.

Internat'l Cor. Schools...

International Elec. Co....

Iron-Clad Rheostat Co ...

.

Jewell Belting Co

Johns Mfg. Co., H. W iv

Kartavert Mfg. Co
Klipstein& Co.. A
Kneeland Reflector Co xx
Krotz, Allen & Kelly ii

Lasell A Co., Edward x

Leclanche Bt. Co xlii

Leffel & Co.. James xvi

Leonard, Ward, Elec. Co.-

LeRoy, J. A viii

Locke, Fred. M x

Lombard Water Wh. G. Co. xi

Lynn Inc. Lamp Co vi

Manhattan Gen '1 Cons. Co.

Mason, J.W X

Mayo, V.J xv

McEwen, J. H. Mfg. Co...

McRae, A. L xv
Menominee EL & M. Co . . . xi

Midland Electric Co
Missouri TeL Mfg. Co xiv

Moore, Alfred F 1

Morrison Southern El. Co..

Munsell & Co., Eugene— Ix

National India Rubber Co.

National Ore & Red. Co . . xvil

New York Ins. Wire Co . . . xx
Norman, J. J. Co xvil

Northern Elec. Mfg. Co ... . 1

P'or ^la&sifiod Indoac of ^Xdvor-tisorr^en-ts See

NorthwestEnglneer'g Co. . . xiv

Ohio Electric Works xii

Okonite Co., The i

Orient Electric Co.. The

.

x

Otto Gas Engine Wks.... xvi

Partrlckcfc Carter Co viil

Partridge Carbon Co 1

Pearson, F. J. Mfg. Co
Peerless Rubber Mfg.Co.. . x

Perkins El. Switch Mfg. Co.

Peru Elec. Mfg. Co vi

Philadelphia Eng. Works . —
Phillips Ins'd. Wire Co . . xi

Phoenix Glass Co xi

Phosphor-BronzeS.Co.Ld xvii

Piqua Iron Works x

Queen & Co 1

Racine Hardware Co xvi

Reislnger, Hugo Ix

Richards & Meacham xiv

Robinson Co viil

Samson Cordage Wks x
Sawyer-Man Electric Co . .

.

Schtff, Jordan d: Co vii

Shawmut Fuse Wire Co. . . xx
Shultz Belting Co xx
Siemens & Halske E. Co. .

Simplex Electrical Co.,The, 1

Sioux City Brass Works...

Jl»aee V9.

Smith, S. Morgan xvi
Standard Inc. Lamp Co. xviii

Standard Paint Co
Standard Underg.Cable Co. I

Stanley Electric Mfg. Co.. xili

Stilwell-Bierce & Smith-
ValleCo xii, xlii

Storey Motor & Tool Co. . Iv'

Stromberg-Carlson Tel.
Mfg. Co xiv

Triumph Electric Co
Valentine-Clark Co
VanNuis.C.S
Viaduct Mfg. Co xiv

Vulcanized Fibre Co xx
WabashR. R. Co vii

Want Advertisements ... xii

Washington Pat. Agency . I

Webt)er, S. T xv
Webster, Warren A Co xvi
Werthelm, Ed 1

Western Electric Co iv

Western Tel. Cons Co xiv

WestlnghouseEL&Mf.Co.. Ix

Weston Electrical Ins. Co. i

Weston Engine Co 1

Wheeler Reflector Co li

White Co., The O. C x
Whitney Elec. Inst. Co.... x
WlUard El. & Battery Co. x
WiUlamsportWd'n.PtpeCo. Iv
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HARDTMUTH GORED CARBONS for Direct and Alternating Current

ARC L.AIN/1 r
L

HABIRSHAW AND Q. E. CO
WIRES AND CABLES.

^1
BLES.

I

AMERICAN CARBON CO.'S Plain and Coated

r
GENERAL WESTERN IGENTS.

HABIRSHAW AND 0. E. CO."S

WIRES AND CABLES.

CARBONS FOR SERIES ARC LIGHTING.

Chicago Edison
DEALERS IN ELECTRIC LIGHTING SUPPLIES,

139 Adams Street, CHICAGO.

N. B. BUBB, Manager. J. M. CHESNUT, Supt.

WILUAMSPORT WOODEN PIPE CO.,
MANUFACTURERS OF

WOODEN CONDUIT,
UNDER CHESNUT PATENT.

Write for Information and Save Money.

WILLIAMSPORT, PA.

AN EXTENSIVE AND IMPROVED CREOSOTING WORKS ATTACHED TO THE PLANT.

For underground electrical purposes the conduit produced under

this process is the most practical, the most durable and the most

economical of any conduit on the market.

This conduit is now being used in the leading cities, and the best

of references furnished on application.

We mamifac-
ture a high
erade Koife
Switch for
ewitchboard
work. We call

It the E Switch.

We have in stock in our Cliicago Store

WAITING FOR
YOUR ORDERS

Sockets, Switches, Cut=Outs,

Tubes and Insulators,

Shawmut Fuse Wire and

Knife Switches,

Bells, Annunciators,

Batteries, Push Buttons,

Fan Motors, Electric Supplies

of all Kinds.

A qQlcb break switch, made in sizes from 60
amperes capacity to 800 amperes. They
will be listed In oDr new catalog.
^Ve mannffictnrearc aod IncaDJescect dy-
iDamOB and direct current motors. Also arc

Western Electric Company.
Cliicago. New Yorlc.

Ttm STOREY nOTOR.

iviAiN office:

The Storey Motor &T00I CO-. IVietropDlltan Electric Co

Iron Clad. Completely
closed in.

DUST and Moisture
proof.

Specially adapted for
direct driving machin-
ery.

The application of Mo-
tors to machine tools
a specialty.

Light weight. Slow and
medium speed.

No exterior magnetism.

CHICAGO OFFICE:

YORK & SEDCELEY AVENUE

PHILADELPHIA.
NEW YORK OFFICE:

1 1 2 Liberty Street,
Branch Factory, HAMILTON, CANADA.

*lf.J."ittrlcCiMtr,
(PATENTED,^

.."WJ---V-

Simplicity—Effectiveness—Durability—Economy.
RTo coils to whort-eirouit or break, no oxidation, perfect air
circulation, easily controlled and refirulatcd by patented knife
s^vitch. Adjustable to tliree difTerent degrees of heat. Prices,
etc., on application. ..•.,..

H. W. JOHNS MANUFACTURING CO.,*^""*? ".""r^^Hi^r/io, 11.1-

Xew ^'ork. Philadelphia.

READ THE ELECTRICAL PAPER.

THE CARD ELECTRIC COMPANY,
IN/lansfield, OKiio.

Generators for Power
Transmission and Iso-

lated Lighting.

Generators are all Mul-
tipolar and Slow Speed.

AK«ntM Wanted in llnoccnpied Territory,

CUl
Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates.
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We build all necessary apparatus for the transmission of Blectrical
Power through factory or other buildings.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORK, H. B. Coho & Co., Mail and Express Building.
PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bids., John A. Stewart,

-^-v »» CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

;**^-ViS-:-<'\

TABLET BOARDS,

SWITCHES AND

SWITCHBOARDS
of all descriptions.

WRITE FOR OUR NEW CATALOGUE D.

EYANSON & ARMPRIESTER,
Formerly J. Grant High & Co.,

123 N. 3d St., - - - Philadelphia, Pa.

BRANCH OFFICES:^ l-l I^>VG^, Metropolitan Electric Company,
isi; Fiftli Ave.

:\]:\\' M u;i\. 13G Liberty St., Clianiu & Douglas.
I.(IUIS\ ILl.Ii, KY., Ko. 313 W. Main St., Jas. Clarlt,

.Ir., &((..
NEW ORLEANS, LA., No. G08 Customliouse St.,

Widmer & Sprauley.

An Electric Stew Pan.
THIS is a universal

uteusil. very aitract-
ive in appearance, and
one of the most salable
of electric heating de-
vices. The heater con-
sists of a 4i-inch disc to

which is fitted a (remov-
a^hlQ) alu })i inujn, stew pan,
with capacity of f of a
quart. Just the thing to

use in light housekeep-
ing, exactly what is

wanted in a physician's
office, drug store, hospi-
tal, the nursery, or where

a little food is to be cooked, a hot drink made, or hot water used. Quick, clean,
and inexpensive. Connects to any lamp socket. Packed complete with cord
and plug. Made for any lighting circuit.

No. Amperes at no Volts. Price.
17SO. Heater and Alnniinuni Stew Pan 2 95.00

FOR SALE BY ALL DEALERS, OR ADDRESS
AMERICAN ELECTRIC HEATING CORPORATION,

Boston and Chicago, IT. S. A.

TRADE MARK

:

"Ctijlon'tfc Slctumulatoc*

REGISTERED SEPTEMBER 1

OVER 31,000 HORSE POWER

HOURS ARE STORED DAILY IN

CHLORIDE ACCUMULATORS.

THE ELECTRIC STORAGE BATTERY CO.,

DREXEL BUILDING,

PHILADELPHIA, PA.
storage Batteries for Trolley Regulation,

Isolated Lighting and Power Plants, etc., etc.

66 Broadway, New York; 1543 Marquette Building, Cliicago, III.; 215 North Calvert Street,

Baltimore, Md.; 222 riarket Street, San Francisco, Cal.; 92 State Street, Boston, Mass.
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The Best of Lamps for 1 2 cents Each
Send US your Imrned out lamps and we will return them at the above price as good as neiv.

Our system of renewing burned out lamps saves you 25 to 50 per cent, on j'our lamp bills

and secures you the most economical service. Our T.-H. filaments are unequalled for

maintaining candle power at a given efficiency. In appearance our lamps cannot be told

from new ones. Any voltage at any efficiency.

Simply deliver your lamps to the freight agent. We pay the cltarges. -.:• CASH PAIO for burned out and brolcen lamps.

LYNN INCANDESCENT LAMP CO., 56-66 Monroe si, lynn, mass.

'^

IME:^A/ EZDITIOIM,

CROSBY & BELL'S Electric Railway,
JUST OUT. PRICE »3.50. SEKD FOR IT.

ELECTRICIAN PUBLISHING CO., 510 Marquette Building, CHICAGO.

[HERCULES BATTERIES Peru ELi:CTHicMro,Co.— Pequ, ho. .

PORCEIAIN INSUIATIOfi 01 all Kinds! ?*
We Sollcil Ihe maKlns of

Spegu. Designs of^ Porcelain.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accumulators.
American Battery Co.
Electric Storage Battery Co.
Willard Elec. & Battery Co.

Annunciators

.

Chicago Gen'l PLsture Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Mason, J. W.
Menominee El. & Mecli. Co.
Partrick & Carter Co.

Arc I^amps.
Adams-Bagnall Elec. CO;
AuertaclL-Woolverton El.Co.

CMcago Gen'l Fixture Co.
Electric Arc Light Co.
Ft. Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.

Perkins Elec. Switch Mfg. Co.

Van Nuis, C S.

Westinghouse El. & Mlg. Co.

Arc 1-ight Cord.
Samson Cordage Wks-

Assayers.
Nat'l- Ore & Reduction Co.

Batteries and Jars.
Butler Hard RubherCo.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial Elec Sup. Co.

Edison Mfg. Co.
Electric Appliance Co.

Electric Storage Battery Co.
Leclanche Battery Co., The.
Mason, J. W-
Menominee El. & Mech. Co.

Midland Electric Co.
Northwest Engineering Co.

Ohio Electric Works.
Pearson, F. J. Mfg. Co-
Western Electric Co.
Willard Elec. & Battery Co.

BeUs.
Electric Appliance Co.
Huebel & Ma-nger.
Menominee El. & Mech. Co.

Ohio Electric Works.
Partrick A: Carter Co.
Western Electric Co.

Beltins-
Channon Co., H.
Jewell Belting Co.
Shultz Belting Co.

Bicycles.
Arnold, Schwinn & Co,

Boilers.
Abendroth & Root Mfg. Co.
American Boiler Co.
Clonbrock Steam Boiler Co.
Collins & Co.. H. E.
Racine Hardware Co.
Weston Engine Co.

Books, Electrical.
Electrician Publishing Co.

Bronze.
Besly &Co.,Chas. H.
Phosphor BronzeSm.Co.,Ltd.

BroshCi^.
Holmes Fibre-Graphite Co.
Mason. J. W-
Partrldge Carbon Co.

Barslar Alarms.
Electric Appliance Co.
Huebel &i Manger.
Menominee El. & Mech. Co.
Partrick &, <.'arl,er Co,
Western Electric Co.

Cables (9ee Insulated Wires.)
Cables, Electric (See Insu-
lated Wires), Copper,
Mheet and Bar.
American Eleo. Works.
Brlxey, W. R.
ERBtern Electric Cable Co.
Moore, Alfred F.

New York Ins. Wire Co.
Simpler Electrical Co.
Standard Underground C. Co.
Wemlern Electric Co.

Carbons.PointsA Plates.
American Carbon Co.
ChlcBKO EdUon Co.
Ohlcajfo General Fixture Co.
Electric Appliance Co.
General Electric Co.
MaHon. J. W.
Partridge Carbon Co.
Rolalngor. Hugo,
Schlff, Jordan .t Co.
Standard Paint Co.

Wertheim, Ed.
We.ot.Arn Electric Co.

Compound.
Electric Appliance Co.
Johns Mfg. Co., H, W.
Okonite Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond. Co.
Electric Appliance Co.
Interior Conduit &, Ins. Co.
Williamsp't Wood'nPipe Co

Construction & Repairs.
Ft. Wayne Elec. Corporation.
Hodge, Walsh A Loring.
Piqua Iron Works.
Richards & Meacham.
Webber. S. T.

Contractors and Electric
liight Plants.
Akron Elec. Mfg. Co.
Arnold. B. J.

Bain, Foree-
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Climax Gas Engine Co.
Clymer & Heilman.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh &. Loring.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse Elec & MfgCo.
Western Electric Co.

Copper.
Besly &Co., Chas H.
Bowers Bros.

Copper Wires.
American Electrical Works.
Besly & Co., Chas H.
Brisey, W. R.
Chicago Edison Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Fiberite Co., The.
General Electric Co.
Mason, J. W.
Menominee El. & Mech. Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordage.
Samson Cordage Wks.

Crookes' Tubes.
Edison Dec. & M. L. Dept.

(Edison Mfg. Co,
LeRoy, J. A.
Perkins Elec. Switch Mfg.Co.

Cross-Arms, Pin s and
Brackets.
Brady, T. H.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
Fiberite Co,, The.
Locke, Fred. M.
Mason. J. W.

Cut-Outs and Switches.
Automatic Clr. Breaker Co,
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Hcllman.
Commercial Eleo. Sup, Co.
Cutter El, & Mfg. Co.
Eddy Elec. Mfg, Co.
Electric Appliance Co.
Eyanson & Armprlester.
Farr Tel. & Const, Supply Co,
Fiberite Co.. The.
Forest City Elec. Wks.
Ft, Wayne Elec, Corporation.
General Elec Co.
Hart & liegeman Mfg. Co.
Imperial Porcelain Works.
Mason, J. W.
Menominee K\. & Mech. Co.
Morrison Southern El. Co.
Perkins Eleo.Swltch Mfg. Co,
Shfiwniut Fuse Wire Co.
Westlnehouso El. & Mfg. Co.

I>ynanios.
Akron Elec. Mfg. Co,
American Engine Co,
Brush Electric Co.

Card Electric Co.
Clymer & Heilman.
Colburn El. Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hine&Co.. L. A.
Mayo, V. J.

Northern Electl. Mfg. Co.
Piqua Iron Works.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse El. & Mfg. Co

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Johns. H. W., Mfg. Co.

Electric Bailw^ays.
Bruf"h Electric Co.
Card Electric Co-
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and Mecbani-
cal Engineers.
Arnold, B. J.

Bain. Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae, A. L.
Webber. S. T.

Electrical Instruments.
Automatic Cir. Breaker Co.
Chicago TSdison Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
Cutter El. &Mfg. Co.
Electric Appliance Co-
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec Inst. Co.

Electrical Specialties.
American El. Heating Corp.
Automatic Cir. Breaker Co
Clymer & Heilman.
Commercial Elec. Sup. Co,
Gillett Mfg. Co.
Imperial Porcelain Works.
Menominee El. & Mech, Co.
Partrick & Carter Co.
Pearson, F. J. Mfg. Co.
White Co., The O. C.

Electro-Plating Macb'y.
Besly & Co., Chas. H.
Colburn El. Mfg, Co.
General Electric Co.

Engines, Gas.
Climax Gas Engine Co.
Norman Co., J. J.

Otto Gas Engine Wks,
Engines., Steam.
American Engine Co.
Ball Engine Co.
Conard, Thos. P.
Philadelphia Eng. Works.
Racine Hardware Co.
Weston Engine Co.

Engravers.
Illinois Engraving Co.

Fan Outfits.
Interior Conduit & Ins Co.
Westinghouse El. & Mfg. Co.

Feed Water Heaters.
Goubert Mfg. Co,

Fibre.
Butler Hard Rubber Co.
Holmes Flbre-Graphlte Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. AH.

Fire Alarms.
Western Electric Co,

Fixtures, El. A Conili'n.
Chicago Gen'l Fixture Co.
Wheeler Rellcctor Co,

Fuse W^lre.
Krixey. W- R
Chiciigo FuHO Wire A Mfg.Co.
Electric Appliance Co.
Fiberite Co.. The.
General Electric Co,
Shawmut Fuse Wire Co,

<xaskets.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Oears.
Besly & Co., Chas. H.

General Elec. Supplies.
Besly A Co., Chas. H.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
Forest City Elec. Wks.
General Electric Co-
Hodge, Walsh & Loring.
Huebel & Manger.
Interior Conduit & Ins. Co.
International Elec. Co.
Johns, H. W., Mfg. Co.
Mason, J. W.
Menominee El. & Mech. Co.
Midland Electric Co.
Morrison Southern El. Co.
Northwest Engineering Co-
Ohio Electric Works.
Partrick & Carter Co.
Pearson, F. J. Mfg. Co-
Peru Elec. Mfg. Co.
Shawmut Fuse Wire Co.
Sioux City Brass Works.
Westinghouse El. & Mfg. Co.

Globes and Electrical
Glassware.
Chicago Gen'l Fixture Co.
Locke, Fred. M.
Phoenix Glass Co.
Wheeler Reflector Co.

Gov'nors. W^ater Wheel.
LombardWater WTieelGv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co,

Hard Rubber Goods.
Butler Hard Rubber Co.
Fiberite Co.. The.

Headlight.^).
Wheeler Reflector Co.

Induction Coils.
International Elec. Co.
Queen &. Co.

Insulators and Insulat-
ing materials.
Brlxey, W. R
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Empire China Works.
Eyanson & Armprlester.
Parr Tel. & Const. Supply Co.
Fiberite Co., The.
Hart & Hegeman Mfg. Co.
Hodge, Walsh & Lorlng-
Interlor Conduit & Ins. Co.
Johns Mfg. Co,,H. W.
Kartavert Mfg. Co.
Locke, Fred M.
Mason, J. W.
Menominee El. A Mech. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated W^lres and
Cables—Magnet M'^lres.
American Electrical Works.
Brliey, W. R.
Chicago Edison Co.
Chicago Ids. Wire Co.
Commercial Elec Sup. Co,
Eastern Electric Cable Co.
Electric Appliance Co.
Farr Tel. & Const, Supply Co.
General Electric Co.
Lasell&Co,, Edward.
Mason, J. W.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co,

Simplex Electrical Co.
Standard Underground C. Co.

Lamps, Incandescent.
Adams-Bagnall Elec. Co.
Buckeye Electric Co.
Chicago Edison Co.
Edison Dec. & M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co.,
Lynn Incandescent Lamp Co.
Ohio Electric Works.
Orient Electric Co.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Standard Incan. Lamp Co.
Westinghouse El. & Mfg Co.

Ijightning Arresters.
Electric Appliance Co.
General Electric Co.
Van Nuis, C S.

Westinghouse El. & Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

mechanical machinery,
Besly & Co., Chas. H.
Ferracute Machine Co.

mica.
Bowers Bros.
Johns Mfg. Co.,H. W.
Munsell & Co.. Eugene.

mining Apparatus, Elec.
General Electric Co.
Westinghouse El. & Mfg. Co.

motors.
Akron Elec. Mfg. Co.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Colburn El. Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec Corporation.
General Electric Co.
Hine&Co.. L. A.
Interior Conduit & Ins. Co.
Mayo, V. J,

Menominee El. cfe Mech. Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Piqua Iron Works
Sioux City Brass Works.
Stanley Elec Mfg. Co.
Storey Motor & Tool Co.
Triumph Electric Co.
Westinghouse El. & Mfg, Co.

Packing.
Besly & Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
Johns, H. W., Mfg. Co.
Standard Paint Co.

Patent Agencies.
Washington Patent Agency.

Phosphor Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker & Co.

Poles-
Brown, DeWltt, Cedar Co,
Hart, C. S.
Valentine-Clark Co.

Porcelain.
Commercial Elec. Sup, Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
Locke, Fred. M,
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co,

Push Buttons.
Electric Appliance Co.
Northwest Engineering Co.
Partrick & Carter Co,

Rellectors.
GUlett Mfg. Co.
Kneeland Reflector Co.
Phoenix Glass Co.
Wheeler Reflector Co.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard. Ward, Elec. Co.
Westinghouse El. & Mfg. Co.

Sal Ammoniac.
Klipstein&Co., A.

Speaking Tubes.
Electric Appliance Co.
Partrick <Si Carter Co.

Speed Indicators.
Besly & Co., Chas. H.
Queen & Co.
Weston Electrical Inst. Co.
Whitfney Elec. Inst. Co.

Steam Heating.
Webster & Co.. Warren.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
Willard Elec. & Battery Co.

Street Cars.
Brill, J. G. Co.

Supporters. Inc. Lamp.
Kneeland Reflector Co.
White Co., TheO. C.

Tapes, Insulating.
American Electrical Works.
Brisey, W. R.
Chicago Ins. Wire Co
Electric Appliance Co,
Moore. Alfred P.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones and Tele-
phone material.
Chicago Telephone Sup. Co.
Commercial Elec. Sup. Co.
DeVeau & Co.
Farr Tel. & Const. Supply Co,
International Elec. Co.
Mason. J. W,
Menominee El. & Mch. Co.
Missouri Tel. Mfg. Co.
Northwest Engineering Co.
Richards & Meacham.
Stromberg-Carlson Tel.MCo.
Viaduct Mfg. Co.
Western Elec. Co.
Western Tel, Cons. Co.

Transformers.
Chicago Gen'l Fixture Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. & Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbine ^Vheels,
Dayton Globe Iron Works Co,
Leffel & Co., Jas.
Smith. S. Morgan.
Stilwell-BIerce & Smith
Valle Co

Universities.
Cor. School of Technology.
Int. Corr. Schools.

Water AVheels.
Dayton Globe Iron Works Co.
Leffel & Co , Jas.
Smith S. Morgan.

Wire, Bare.
Besly & Co., Chas. H.
Brixey, W. R,
Electric Appliance Co.
National India Rubber Co.
Okonite Co,, The.
Phillips Insulated Wire Co.
Standard UndergroundC. Co.

X Ray Outfits.
Carbutt. John.
Edison Deo. & M. Lamp Dept-
Edison Mfg. Co.
LeRoy, J. A.
Queen & Co.
Robinson Co.

f^or* JXIpKiab^-ti^al Inclose ^-f ^l^cl>^^r*'l:lsor«rh^n*b8 S« III.
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^CHIFf=^OR^N
{j^J VI^^^A/ AUSTRIA-

DirectCu rre)it CaT6o)n-CUleniatni(fCui'mitCarlrovs

iOrll'Qj'orSanifileS and. prlcps

ibjciiicllll CorttandtStreet- ifor/^-

624 pages, $3.00. 150 pages, $1.00.

5L0ANt

150 pages, $1.00.

ELECTRICIAN

158 pages, $1.00. 135 pages, $1.00.

An Excellent Series of Electrical Books.
GV T. O'CONNOR SLOKNe.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

Suite 510 Marquette Building, Cliicago.ELECTRICIAN PUBLISHING COMPANY,

THE CONVENTION WILL OPEN IN ST. LOUIS. OCT. 20.
Regnlar Trains

Leave Chicago:
IO:28 A. M.
2:20P. M.
9:15 P. M.

The Wabash Railroad

?

Regular Trains

Arrive St. Louis:
6:54 P, M.

I I :I5 P. M.
7:32 A. M.

Witli its THREE DAILY TRAINS is the CONVENTION LINE.

WAGNER BUFFET COMPARTMENT SLEEPING CARS, PALACE PARLOR CARS, CAFE LI-
BRARY CARS, AND FREE RECLINING CHAIR CARS.

j6^.jt.3»^.5tAre Important Features of the Superb Equipment of the Wabash St. Louis Line.^^t^^^^^^

SLEEPING CAR RESERVATIONS CHEERFULLY MADE IN ADVANCE.

TICKET OFFICE, 97 Adams Street.

F. A. PAMIER,
As8t. Gien. Pass. Aet.

CHICAGO.

C. S. CRAJTE,
Gen. Pass. & Tkt. Agent,

ST. I.01TIS.

X. C. KEERAJr,
City Pass. & Tkt. Agent,

CHICAGO.
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^ Have you received the new
I-T-E CIRCUIT BREAKER
Catalogue? It will be mailed

on application. THE CUTTER
ELECTRICAL & MFG. CO.,
1 1 12 Sansom Street, Philadel-

phia.

....BINDERS....
FOR THE

Western Electrician
$1.00 EACH.

ELECTRICIAN PUB. CO.,
CHIC75GO.

LE ROY'S
IMPROVED

ALUMINUM X-RAY FLUOROSGOPE.

FOUR TIMES AS SENSITIVE AS ANY YET MADE.

Low Price, I Complete Portable X-Ray I
Goods Guaranteed.

High Quality.
| Outfits for Physicians |

height 6 Ounces.

AND OTHERS DESIRING AN OUTFIT FOR EXPERIMENTAL USE.

J. A.
^^nd s-t£»nr«|3 -For c^ircsvjlsir.

Roy, 143 e:. i3-th ., IMe^A/ Vorlc.

ROBINSON CO.,XRAY Apparatus.
315 Dearborn St., Chicago, Mfrs., ^^ »^^ ^'^

The Carbutt X-Ray Plates,
FH09I 4x5 TO 11x14 IlVCIiUSIVE, ARE

Iridiv^idually XA/^rapp^d
In light proof wrappers, so that they may be used under the X-Rays without any
further preparation; 14x17 and larger sizes can conveniently be used by placing the
X-Ray plate in a shallow photograph printing frame, placing over the sensitive
side a sheet of opaque paper that will be found in each box. The composition of

the Emulsion is such that the X-Rays are largely absorbed, and allows of shorter
exposure with the production of more detail in the Radiograph Negative than
can be obtained on ordinary Dry Plates.

FOR PRICES, ETC., ADDRESS

JOHN CARBUTT,
WAYNE
JUNCTION, PHILADELPHIA.

KEVSTONE DRV PLATE IND FILM WORKS.

X -RAYS
FOR EVERYBODY.

Idv^eird Tro'vert.

Just off the Press. 80 Pages. 39 Illustrations.

Fully describes in plain terms how to perform experiments with the X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorff Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit

very cheaply, including a Fluoroscope.
Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO..
^'°

S^Hi?^!!*^!'^^'

SEND FOR LIST OF
ARTIfiLE.S ON X-RAY

EXPERIMENTS PUBLISHED IN THE WESTERN ELECTRICIAN.

ELECTRICIAN PUBLISHING COMPANY,
SUITE 510

MARQUETTE BLDG., CHICAGO.

THE ONLY GENUINE

EDISON X-RAY APPARATUS
IS MANUFACTURED BY

THE EDISON MANUFACTUKING CO,

NEW AND POWERFUL EDISON
X-RAY FOCUS TUBES.

WRITE FOR CATALOGUE.

Edison Manufacturing Co.,
I 10 East 23d St., New York.

PABTRICK^^ ioH.
CAKTEB CO.PN'i*"™"*'

SeneISS."' ANNUNCIAfORS

,

ELECTRIC BIIPGIARe.rieEAL4RNS
SUPPLIES SICNAL GONGS-BELLS etc.

NOTICE.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING. ,

Itj'ou haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is just the book
thousands of men have been waiting for; it will be what you
want. 275 pages. Illustrated. Cloth, $2.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPANY.
Suite 510 Marquette Bldg., Chicago.

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED.

BY W. H. WAKEMAN.
12 mo. Cloth. 272 pages. 53 Chapters.

Containinf; a complete list of 300 questions such as will be asked of any
Engineer when taking examination for U. S. Government or State Licen.se, all

of which are fully answered in the te.xt.

F>Rice. $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, Is also in-

tended as a practical guide to Enginecr.s, Firemen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete
. and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

As one engineer who has read the book .says: "I think there are few engi-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more besides."
The author has treated of a very great variety of subjects which are of

vital importance to all who wish to improve and extend their knowledge of

steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely

separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn,, a
sturdy branch of the National Organization, makes him especially competent
in this part of the work.

The many llatttTing commendations which this book has already received
from compt-'tent judges and high authorities, speak well for its value.

- Suite 510 Marquette Building, Chicago, III.
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THE ELECTRA
??

•TRADE MARK' •TRADE MAPKHigh Grade Nuernberg Carbons

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS.
-SEND p-^f9 l-^X-reST ^^I^E l_I^T T^-

MUGO REISIIMGER, NO. 38 BEAVER STREET. NEW YORK.
SOIiE niPORTER FOR THE

UlSITED STATES AND CAXADA.

IVIEDBERY S\A/ITOMES °?grLl?J[;?"„''o'}rEY.
Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension. Handsomely Finished.

Absolutely Reliable. Complete 5tocl< Carried in Chicago.

MASON ELECTRIC EQUIPMENT CO., Selliog Agents, Telephone Harrison 714, I 202 Fisher BIdg., CHICAGO.
Manufactured by THE FIBERITE CO., Mechanlcvlile, N. Y. Hoefgen, Moxham & Co., 80 William St., N. Y. Joshua Hendy Machine Worbs, San FranciBco, Cal.

Westinghouse Electric and Manufacturing Company,
Pi-t-tsburs, Pa.,

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution in Cities, Factories, Mills and Mines.

The Tesia Polyphase Alternating System of Electrical Transmission by which
Pow^er, Incandescent and Arc liighting may be operated from the same circuits.

The WestinghousG Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

NEW YORK, I30 Broadway. PITTSBURQ, Wotlnehouse Bulldlnr.
CHICAQO. New York Life Bulldlne. TACOMA, WASH., loa South loth St.

ST. LOUIS, American Central BUg. S /RACUSE, N. V., Baxtable Bulldlag. SAN FRANCISCO, rillli Buildlni.

^For Canada address Alieam & Soper, Ottmira. Can.

CHARLOTTB. N. C, ^6-38 College St. BOSTON, Exchange Building.
BUFFALO, Erie County Bank Building. PHILADELPHIA, Qlrard Bulldlnz.

_... ., .... WASHINQTON. D. C, iJ.'sPst. N.W.

HART INDICATING SWITCH
FOR ELECTRIC CAR HEATERS.

1 AMPERE, SINGLE POLE, 500 VOLT.

DIAMETER OF BASEJHREE INCHES. BREAKS CIRCUIT AT FOUR POINTS.

THE HART & HEGEMAN MFG. CO.
CONN.
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REVISED LAMP PRICES.
Send for our revised list of lamp prices and get some valuable gen-

eral information in reference to the

SUPERIORITY
Of Packard High Grade Lamps. At the same time it will pay you to

inquire about

ARMORITE,
The nearest approach to perfection in the interior conduit field.

ELECTRIC APPLIANCE COMPANY^
ELECTRICAL SUPPLIES,

242 Madison Street, - - Chicago.

WHY BE A FOGY?
GASKETS MADE
IKSTANT1,1' AVITK

f in. for

UNIONS.
J-

in. for

HAND-HOLES.
|- in. I'or

MAN-HOLES.
rut up in boxes, weight 3 to 6 lbs.

Patented and Manufactured exclusively by

PEERLESS RUBBER MANUFACTURING CO.,
16 M'arreii St., XEW VOKK.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H.

MANUFACTURERS OF

High Grade Electrical Instru-

ments of every description.

Incandescent Lamp Supporters. '-^4

Instant piacement and fixture of lamp in any
desired position, with no attention to fastenings.

Adapted to every requirement from library to

workshop. Send for catalogue C.

THE 0. C. WHITE CO., WORCESTER, MASS.

Grimshaw Wires and Cables,

Incandescent Lamps,

Sockets, Switches, Etc.

J. W. MASON,
DEALER IN

General Electrical Supplies,

KANSAS CITY, MO.

Highest Insulation
djF^ 1

IN •

fB i Triple Petticoat China^ AND

Glass Insulators

for High Voltage Power

Transmission,

^ Street Railway, Elec-

tric Light, Telegraph

and Telephone

Lines.

Send for Catalogues.

FRED M. LOCKE,
VICTOR, N. Y.

TO EARN MORE, LEARN MORE.
The Correspondence School of Technology, CLEVELAND, OHIO,

Electrical, Mechanical, Steam and other Engineering Branches Taught by Mail.

Coursee for all—$14 to $120—Monthly Payments.
E. P. Roberts, M. E., President. Send for Catalogue. J. C. Gallup, Secretary.

WIRE.

"CRKFELD" Pure Rubber Covered AVire aud
Cables.

"Century" AVeatherproof Line Wire. Proraptc

Magnet, Oilice and Annunciator Wire, sliipments

I.ead Encased W^ires and Cables. Chicago
Telephone Cables. Etc.. Etc. stock.

EDWARD LASELL & CO., 167 Dearborn St., Chicago.

"MICA," "MICANITE," "COPPER,
Oar exhibit at St. lioais one of special interest to electricians
and superintendents of motor equipments. Everybody welcome.

PP

MICA & COPPER
SEGMENTS FDR
RAILWAY MDTDRS.

EUGENE MUNSELL & CO. MICA INSULATOR CO.

Send for Samples and Prices of

SAMSON Spot Cord
For Are Ijight and Trolley <'ord.

SAMSON CORDAGE WORKS. • BOSTON. MASS.

TRY OUR PRICE!
Been building these machines three years

aiul now "want lo branch out.

AGENTS WANTED.
Send for catalogue.

PIQUA IRON WORKS,
Piqna, Ohio.

_Is always the cheapest.

OUB MOTTO 18 :

"HOW WOOD—3VOT HOW CHEAP."

New Orient Lamps
ARE SUPERIOR IN QUALITY.

WE make tlicni—YOU need them.
YOU have the money—WE need it.

liET'S TRAOE.

THE ORIENT ELECTRIC CO., Youngstown, Ohio.

Chicago Office; I 6?e Monadnock, Tbad. S. Lane, Mgr,

LAMPS
Arc aflJjMiflescem

Adams-Bagnall Electric Co.,

CLEVELAND, O.
New York. 222 Havemeyer Building.

Ciiicago, 1654 Monadnoclt Blocl(.

YYILLARD

STORAGE

BATTERY
JOINTS
SOLDER
PASTE
PELLETS

""" ,- BATTERY C°.~

CLEVELAND OHIO

FUSE WIRE ^«--^.
AND LINKS
FOR ALL SYSTEMS.

Capacity.
Abaolntely

Vniforia.

CHICAGO FUSE WIRE & MFG. CO.,
153 Lake St., Chicago.

ALL
Live men read the

WESTERN ELECTRICIAN

Each Week, Do You ?
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EuGEXE F. Phillips, Prest. W. A. Hathawav, Treas. W. H. Sawvee, Secy.

AMERICAN ELECTRICAL WORKS,
PKOVIDEafCE, R. I.

'

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store. P. C. Ackerman. lo Cortlaudt St.

Chicago Store, F. E. Donolioe, 241 Madison St.

MONTREAii BRA^'GH, Eugene F. Phillips' Electrical Works.

WATER = WHEEL Pernor
TM/VT GOVERNS.

Waterville & Faiefield Railway & Light Co., )

Waterville. Me., Jan. 18, 1896. )'

Lombard Water-Wheel Governor Co., Boston, Mass.
Gentlemen:—In regard to your Type C governor, which is regulating for us

our two Hercules Wheels, which give power to operate our Light Plant, Street
R. R. and Power Generator, we are frank to admit that the machine does its work
admirably. We have no hesitancy in recommending it to those in want of a
eovernor. (Signed)

I. C. LiBET, President Waterville & Fairfield R. R. & L. Co.

LOMBARD WATER-WHEEL GOVERNOR CO.,
61 Hampshire St., BOSXOX, MASS.

DIXON'S BELT DRESSING
AND liEATHER PRESERVATIVE.

Is guaranteed to prevent slipping and to preserve the leather.
It will pay you to send for circulars and testimonials.

JOS. DIXON CRUCIBLE CO., Jersey City, IM. J .

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

Arc, direct Curren-t and ^^l-terna-t-
ins Incand^scen-t Ligh-tirtgand

P^'XAT^r Tr^nsrr-kissi^n.

/ooo
TO

sac! MAG^ms!
TheMyMte.

T.H.Brady. New Britain,, Conn. .U.S. A.,

Manufacturer of Mast Arms.Pole and
Swinging Boods. House Brackets and
other Specialties for Cnnstniction
V\OTy..— Catalogues and Prices fur-
nished on application.

INTERNATIONAL ELECTRIC CO.,
76 Beekman Street,

New York.
Ruhmkorff

Induction Coils.

Telephone Coils. Eiperi-

mental Work, Small Ma*
chinery, Binding Posts.

New Dynamo Tenders' Hand-Book.
By F. B. BADT.

226 Pages, 140 Illustrations. Flexible Cloth Binding. Size of Type Page
5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
Suite 510 Marquette Building, CHICAGO.

', the-LaroestLiKeof

,\N0VELaARTiSTIC.PATTEf{NS&EFFEGTSl
^^^ 42 MURRAT ST NY r

CBICAOO OFFICE, U7 B. MADISON STREET.

Bound Volumes
OF THS

Western [legtrician

FOB SAI.E,

From Vol. I. to Vol. XV.

ASBBBSB

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Building, CHICAGO.

WEATHERPROOF WIRE.
-AGENCIES:

^ou^

Eleclric Appliance Co., Chicago, 111.

Pettingell Andrews Co,, Boston; fflassr

Electrical Engineering Co,, Minneapolis, Minn,

St. Loais Electrical Supply Co., St, Louis, M

Bradford Belting Co., Cincinnati, Ohio.

Phillips Insulated Wire Go.|
NEW YORK OFFICE;

i9 and 41 Cortlandt St.

FACTORY:

Pawtucket, R. I,
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POSITION WANTED
As electrician of an electric railway system.
Thoroughly familiar with armature winding and
car equipment. Can furnish first-class refer-
ences. Over eight years' experience and am
entirely capable of taking complete charge of
plant. Situation In the West preferred. Ad-
dress "C. A. G., "careWestern Electkician,
Suite 510 Marquette Building, Chicago.

WANTED.
Position wanted by an all round electrician,

capable oC installing electric light, power or
railway systems and managing same. Is willing
to take good position in any brancti. Best of
references. Address "R. H. F.,"care Westebn
ELEnTRCciAN", 510 Marquette Bldg., Cliicago.

WANTED.
An electrician and engineer of nine years' ex

perience in the Installation and operation of
electric Ughting plants desires the superintend-
ency of a central station. Address "S. M. P.,'

care Western Electrician, Suite 510 Mar-
quette Building, Chicago.

^A/A.N-^ED.
ARMATURES TO REWIND.
Winders direct from T.-H. and Westinghouse
shops. Work guaranteed. Ten years' experience.
Light plants installed complete. Send for prices.

HODGE, WALSH &. LORINC,
531 Delaware, KANSAS City, Mo.

FOR SALE.
A Bargain—4.000 genuine Edison Lamps, lio

volts, Sawyer-Man base (straight filament) 15
cents, f. 0. b. N. Y. Address H. HILL\, No.
1417 Champlain Bldg., Chicago.

»pe^i£i I Barss kir^.

In large western city, a well advertised paying
electrical manufacturing establishment with
first-class reputation, f.vianufaeturers of direct
curront dynamos, motors etc). Complete set of
multipolar dynamo and motor patterns. Good
reason for desiring to sell. Will sell very cheap.
Investigate. Address V. M., care Western
Electrician.

Price.
One "00 light Thomeon-Hous'on Bpherlcal dy-
damo. 125 volts $225

Two 250 light 15 K W Edis'n Dynamos, with
instruments, 125 volis 235

OneH. 12 20 light, 1,200 C. P. Thotueon-Hous-
toa Arc Dyoanio 190

One 60 It. Thnmgon-Houetou DyDamo, 125 volts 95
One 4 H. P. Detroit Motor, 500 volts
One 3 2,000 C. P. Van De Poel Arc Dynamo. . 35
One 750 Ucht National Armature 50

All of the above absolutely in firet-class order.

THE C. & B. ELECTRIC CO., St. Paul, Minn.

FOR SALE.
One 1,000 light incandpscent dynamo and one

100 light incandescent. Both direct current, com-

pound wound.

I-. A.. KIIIMe & CO.,
234 E. Lake Street,

CHICAGO.

ELECTRIC LIGHT PLANT.
A splendid opportunity is here offered of pur-

chasing a well ecjuipped electric light plant, com-
plete in every detail, and which has been in
operation for several years.
The plant consists of one Watertown engine,

125 horse power; one Ball engine, 100 horse
power; one Watertown engine. 25 horse power;
two Brush dynamos, 30 arc lights eacli; one Col-
bufn dynamo, 800 lights. 16 candle power, and
one Kdison dynamo, 200 16 candle power lights;
two boilers, 16 feet by go Indies, etc., etc. Address

CliAY STACKER,
Trustee Clarksvllle Electric Light Co,,

C'larkHville. Tenn.

JUST PUBLISHED.

DYNAMDS,
A practical explanation of the Designing,

Construct! DO, Operation, Main-
tenance and the

CARE AND MANAGEMENT

DVINAiVlOS,
BY F. S. HUNTING,

Chief EnKlnccr Fort Wayne Electric Cor-
fKjratlon.

20 I'aitM, Size 7 by 10 Inchoi, If, I11u«tratlon»,
Pamphlf-t Form.

P>RICB, 2B CENTS.
ELECTRICIAN PUBLISHING COMPANY,

Malte 510..1farc|u«tte II1iIk-> UlilcaKO.

Ageflts Wanted.

A few good live agents

to take subscriptions for

tlie WESTBRSf ELEC-
TBICIAX and handle our
book publications. Liberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publisiiing Co.,

510 MARQUETTE BLDC,

CHICAGO.

WE UNDERSELL ALL!
Bicycle Electiie Lights 83.00
Necktie Electric Lights 1.50
Edison "Electric Motors 1.00
Battery Fan Motors 5.00

88 Medical Batteries 3.95

Induction Coils 1,75
Electric Bells Ilnest, .36

Dry Batteries Best, .26

DIscountto Dealers.

Our Bicycle Electric Light
is the best thinp that ever
happened. Catalogue free.

OHIO ELECTRIC WORKS, Cleveland, Ohio.

...OUR...

e:i-i.s
ALWAYS RING.

Send for new Catalogue.

HUEBEL& MANGER,
MANUFACTURERS,

290 GRAHAM ST.,

Style F. BROOKLYN, N. Y.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite 510 Marquette Bldg.. CHICAGO.

Mechanical

Engineers

who are interested in elec-

tricity should write for our

catalogue of

ELECTRICAL

BOOKS.

Electrician Publishing

Company.

Suite 510 Marquette Building,

CHICAGO.

Stilwell's Patent s»f'. Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

Tk Stil¥ell-Bierce & Smitli-Yaile Co,,

DAYTON, OHIO.
Rlsdom Iron &. Iincomotive Works, San Francisco, Cal., Pacific Coast Agent.

WHEN YOU

NEED WHITE CEDAR POLES
Write the PE WITT BROWIV CEDAR CO., 9Ienomlnee. Mich.

"WHOLESALE

Telegraph, Telephone, Elecirio Light

AND STREET RAILWAY POLES.
Mancfactur 'd from Live Cedar :jf>eled.

shipmentB and beat; quality.

OCONTO. \P1S.

Quick

Map of the United States.
A large handsome Map of the United

Slates, mounted and suitable for office or
home use, is issued by the Burlington
Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. EusTis, Gen'l Pass. Agent, C, B.

& Q. R. R., Chicago, 111.

DON'T THINK
That you can keep posted as to

what is going on in the western
electrical field without reading the
Western Electrician. It is the
electrical newspaper, and if you
are not a subscriber you will find it

to your advantage to become one
at once.

93.00 per year;

f1.50 for six months.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Bldg., CHICAGO.

On receipt oL

10 CENTS
. . We will send you a

FOR 1896.

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.,

Suite S10 Marquette Bldg., CHICAGO.

The Electric Railway of To=day,

BY H. B. PRINDLE.

60 PACES, PROFUSELY ILLUSTRATED.

PRICE

REDUCED TO 25 CENTS.

Tlie author describes the ELECTRIC RAILWAY
SYSTEM in a popular manner, using such lan-
guage that the reader who is unfamiliar with
technical terms can readily understand the
construction of the apparatus and the func-
tions of various appliances used in the electri-
cal propulsion of street cars.

It contains a vast amount of useful and
valuable information for every motorman and
those interested generally in Electric Railway
work and improvement.

PRICE 25 CENTS.

POSTAGE PREB.

Electrician Publishing Co.,
Suite 510 Marquette Building, CHICACO.
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Victor Turbine Water Wheel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate.
The attention of ELECTRIC COMPANIES is called to this CELEBRATEn WATERWHEEL as particularly adapted to their use. on account of its remarkablr steady motion,

lilgb speed, and great efficiency aud large capacity for its diameter, being double
the power of most wheels ot the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use ot water it is without an equal, producing the
highest per cent oi usetul effect gaaranieed*

SEND FOR CATALOGUE AND PARTICULARS,
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 3S feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdoa Iron & Locomotive Works, San Francisco. Cal., Pacific Coast Agents.

IVIos-t

Manufactured by The Butler Hard Rubber Co. 33 Mercer St., N. Y.

THE BEST BOOK
On dynamo electric machines Is S. P. Thompsons'
"Dynamo Electric Machinery." Contains 1,000
pages, profusely Illustrated.

THE STANDARD WORK.
F>RI^E t>tOy^^, 96.00.

ELECTRICIAN PUBLISHING COMPANY, Suite 510 Marquette BIdg., CHICAGO.

The Standard Open Circuit Batteries

of the World.

SEND FOK CIRCULAR AND PEICE3.

THE LECLANCHE BAHERY CO.,

Ill to 117 East 131st St., N. Y.

THE S. K. C. SYSTEM.
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station Distribution,

ill and Factory Equipment,
Generators will be wound and guaranteed for an E. III. F. as high as

I0,000 VOL-XS.
CORRESPONDENCE SOLICITED,

STANLEY ELECTRIC MANUFACTURING COMPANY,
l^i-b-ts-Field, IVIi

THE ROYAL ELECTRIC CO.. Montreal, Canada, arc

sole licensees for the manufacture and sale of the S. K. C.

System in Canada. ... . . . ,

KJ.

BBASrCHEIS OFFICES):
^l-kl^£kS^

n^ls^^, I06 IVIairIc*
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VIADUCT MFG. COMPANY
Is the oldest concern
of the kind in this
country, with one ex-
ception, manufactur-
ing

Magneto Bells,

Telephones,

District Telegraph

Messenger Boxes

and other appliances.

It has had 18 years'
experience; 5 years as
licensed manufacturer
of the American Bell
Telephone Company.
It has made more
Magneto Bells than all

the other manufactur-
ers in the country. Its

standard work is

known by all e.\peri.

enced telephone men^
The works are lo-

cated at the Relay
Station, Baltimore &
Ohio Railroad, and run
by water power.

It manufactures all of its own woodwork, as
well as brass, iron, steel and everything connected
with its output.

Send for new catalogue and mention this paper.

VIAOUGT MFG. CO.,

2 S. HOWARD,
Bal-tim^re, IN/ld.

)OflCE:iMW

''/-j^'^^^^i^^
«c2

A. 1. Back Board Phone complete $8.55
B. 2. Magneto fitted complete phone 6.97
C. 1. Bell Call Phone, complete 3.38
Best 10.000 Ohm Magneto 3.40
Good 5.O00 Ohm Magneto 2.75
Best Hard Rubber Receiver. 100 lots .60

Strengthened Electrose Receiver, 100 lots 54
Hiinning Non Packing Transmitter 50
Hiinning Nickel Plated Transmitter 65
Induction Coil. 250 ohms 25
Automatic Switch and Springs, dozen lots 30
Automatic Switch and Springs, 100 lots 25

ALL GOODS GUARANTEED. PRICES NET CASH.

Send small order and get folder.

CHICAGO TELEPHONE SUPPLY CO,,

118=120 Quincy St., CHICAGO, ILL.

WESTERN TELEPHONE

—^CONSTRUCTION CO.,
250 S. Clinton Street, CHICAGO,

. , LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.
ISEND FOR CATALOGUE.
iTl^ANSMITTERS,^ TOILS.

PARTS,
Iagneto

^ BELLS.

' 917- 919V, MFG-®"^
MARKET ST.,STL0UI5,

a|J 9I7-9I9V,|

We Manntaetnre

SSSeTELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL, MINN.

TELEPHONES
..^^ TO THE..

VIADUCT CO., Baltimore.

T
ELEPHONE
Send for our prices before you

jjlace your orders. SDEVEAU&CO.,
32 AND 34 FRANKFORT ST., NEW YORK.

The

Auto-

Telephone

AT LAST!

A Perfect

interior

Telephone.

CHEAP,
SIMPLE,

PERFECT.

Desk Set No. 29.

Automatic Intercommunicating
Switch on each Instrument.

•

RICHARDS & MEACHAM,
Sole Agents for Chicago and Northern Illinois,

84 and 86 La Salle Street, CHICAGO.

Telephone Men!
Read Webb's "Telephone Hand-
Book." Price, Si.oo. . . .

Electrician Publishing Company,
t^nite 510 aiaranette BIdg., Chicaso.

T?HE TELaEPHOKE HAND-BOOK
BY HERBERT LAWS WEBB.

M'jiiibfr of tlin Aiiiiricaji. liiK(it>fle of Elixti-iraJ EiigiTieerft, and of Ihf Iii^tUiitwji of Electriad EiKjineem, London. Anlhor of "A Pmcth-al Onide to the Testing of
JiiKidided Wires and Catiles." ,/oint Afdhor of "Electricity in Dailij IJfe."

146 F>ases, 131 lllus-tra-ti^ns, Clo-tht, Hand-I
EXTIIACT FROM PREFACE.

tool« Si >rice $1.00.
"This llttlu book lias no protfmslon to be considered a complete treatise on telonhouy as It exists in America. The time for such a work Is not yet come. But It Is felt that there Is a demand

for a practical book on telephone workhiK and nianaRement. and the TELEl'IIONl-: IIAN1> liOOK Is an attempt at meetlnp: that demand. With the exception of a few chapters dealluR with
cortafn lorms of transmitters and receivers used in Europe, widch are given for tiio Information of those wiio may wish to engaKe in tlio manufacture of telephones, the hook Is based entirely on
standard American practice; and most of the nialerlal, apparatus and methotls ilescrihcd are peculiar to or iuive originated in this country."

No i)alns liave been spared to make it tile best iiook of its kind. It is rlciit up to date, intensely practical, ami so plain and clear In its ianpuaj;e tiiat anyone can understand and learn from it

ev^rythioK rpKardinK tefepiiope work and mana(;enient. It conforms in size and style to our otlier Hand-Hooks which iiave been so favorably received by tiie entire electrical fraternity.

-CONTENTS.
ClfAlTEK I.

2.

a.

4.

0.

Tlie Invention of tiio Teieidione.
Sonnil Waves. Arllcniato Speech.
Electric Teiepliony. Tiie Ueil Telephone.
The Microphone.
Current Induction. Kleetroma(.netic In-

duction,
The Indur-tlon foil: Its Use In the Tele-

pliofie 'iraiisiidtt(!r.

The Corrr.li t.- I clciihono Circuit.
MaKiK-t |'*'l(-p]iinics.

The iwllTi-lciiliori.- iti-cilviT.

Other forms ..I MMfii.-t 'IVh.),hones.
Tile CowiT. AdiT ;iiid irArsnnv.'il Uecelv-

ITS. .Mcrcadlcr's lll-Teleplione.
Tiie .sl(!iiienH, Kotyra, Neumayer and

liottcller llocelvers.

CHAI'TEUla. Cariion Transmitters.
14. Tile lilake Transmitter.
IG. The I.oiiK Distance Transmitter.
10. The Solid-back Transmitter.
17. Tiio ileriinor Transmitter.
18. Tlie Cuttrlss Transmitter.
v.). Various Kiiropeau 'i'ransmltters.
20. Tiio unlrl.rirvofcarlioii Transmitters.
21. liatteri.^s Inr'i'.'l.^iil o Work.
22. Olieni'ln'uit I'.alliTles.

23. ClOscMl Chriilt P.alteries.
24. Tile IT,i.ilr;il Management of Batteries.
20. Mauoi'lM l:ell,

20. Automallc' Swltclies.
27. 'i'i:lopln)ue J.lne Construction.

CHAPTEK 2S.

20.

84.

35.

30.

37.

Metallic Circuit.
UnderRround Wires.
Ltglitnlon Arresters.
Inside WirinK.
Installation of Telephone Instruments.
Inspection and Maintenance.
The Conilenser; Its Use in Toieohony.
Elect rnriiau'octic Retardation.
Excliaii!;c' WorklUR.
Small l'A,'lKiiii;ns.

Parlv l.iiir.,; flic BrldRlng Bell.

Loiif,' jitstaiirr lelephouy.
nuplo\ I'el.'iilH.ny.

Simultaneous Telegraphy and Telephony
Ai)pendlx.

Pobunbedaodroriiaieby ELECTRICIAN PUBLISHING CO.; Suite 6IO Marquette Building, CHICAGO.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i. e. e.

Consulting Electrical Engineer.

bpeotaltt;
Electrlo BallwarB aod Power StatlooB.

1541 Slarqnette Bldg., Ghlcaeo.

Force Bain, Electrical and
Consulting, Mechanical Engineer.
Designing,

'

Supervising, Plans, Specifications and
Constructing, General JEnglneeriog.
Testing. Expert In Patent Causes.

Suite 1057, 1658 and 1659
MAnaclnocU Bldg., CHlCACfO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and. Electrical Engineers,

Consultations, Reports, Estimates, Plans,
Speciflcatltos, Superintendence, Tests, Pur-
cnasing. Designs of Central Stations a Spe-
cialty. Torner BuildinS) ^t. liouis.

Virginius
J. Mayo,

Electrical and Mechanical Engineering,

Consulting, Designing, Supervising,
Contractor and Manufacturer of Ma-
chinery for special purposes.

TEL. MAIN 436.

100 N. Clinton St„ CHICAGO

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

30G Oriel Bldff., ST. K^OUIS, 910.

BE sure to send

your book orders

to us if you wish

to save ^ ^ ^

Time
AND

Money.
We have all the latest elec-

trical books and can fill your

orders promptly.

*************

Electrician Publishing Co.,

SUITE 510,

Marquette BIdg., - CHICAGO.

BINDERS
FOR THE

im

1

1

m
$1.00 Each.

ELEmmiiFuLCo.p

CHICAGO.

S. T. Webber,
Mechanical and Electrical Engineer,

Kepairs, Tests, Steam and Electrical Ma-
chinery at your station. Estimates, Superin-
tendence, Purchasing, Repairing Arc Lamps
and Steam Gauges a specialty. Circulars
free.

Eldorado, IlIinoi»i.

The Electrician Publishing

Co., Suite 5 lo Marquette

Building, Chicago. Headquar-

ters for all latest Electrical

Books. Write for Cataloerue.

HIGH GRADE on paper means little,

BUT in fact and manufacture MUCH.

WORLD CYCLES
ARE BUILT TO LAST.

Champion John 5. Johnson rides one.

Ex-Amat£ur Champion Roy McDonald rides one.

A. D. Kennedy, Jr., the record breaker, rides one.

Am. Champion George Ruppert rides one.

Homer Fairmon, Pat. O'Conor and other crack riders are

all winning races on WORLD CYCLES.

THEY ARE UP-TO-DATE AND SWELL.
Write us for Prices. Catalogues Free.

ARNOLD, SCHWINN & CO., Manufacturers,

Peoria and Lalce Sts., Chicago, U. S. A.

Price Reduced!
THE REVISED EDITION OF

Prof. Silvanus P. Thompson's Book,

Dynamo Electric

Machinery,

NOW $6.00.

New Edition, Revised and Greatly Enlarged, Price $6.00.

This is the long expected edition of Prof. Thompson's standard

work. It contains nearly 1,000 pages, and is profusely illustrated.

Orders should be sent in at once.

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHING CO.,
Suite sio Marquette Building. CHICAnn

Hot

Cool

Weather or

Weather the

WESTERN

ELECTRICIAN
Is always interesting. Always contains
timely information as well as the latest
news. If you are not a regular reader
send us your name and address for trial
offer.

WESTERN ELECTRICIAN,
Suite 510 Marquette Building,

CHICAGO, - - ILL.

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.
^3.00 per year, in advance.

Electrician Publishing Co.,

Suite 510 Marquette BIdg., - CHICAGO

The COAST LINE to MACKINAC

2 New Steel Passenger Steamers
The Greatest Perfection yet attained in Boat

Construction — Luxurious Equipment, Artistic
Furnishing:, Decoration and Erlicient Service,
insuring the highest degree of

COnFORT, SPEED AND SAFETY.
Four Trips per Week Between

Toledo, Detroit#Mackinas
PETOSKEY, "the SOO," MARQUETTE,

AND DULUTH.
LOW RATE5 to Picturesque Mackinac and

Return, Including Heals and Berths. Prom
Cleveland, $18; from Toledo, $15 ; from Detroit,
$i3.5a-

EVERY EVENING

Between Detroit and Cleveland
Connecting at Cleveland with Earliest Trains

for all points East. South and Southwest and at

Detroit for all points North and Northwest.

SundayTrlpt June, July, August and September Only.

EVERY DAY BETWEEN

Cleveland, Put=in=Bay ^ Toledo
Send for Illustrated Pamphlet. Address

^ A. A. SCHANTZj Oa p. a., DETROIT, MICH:

Ttie Detroit aqd Clevelaml Steain Nav. Go,

IT'S ALL RIGHT.

Webb's Telephone Hand-Book.
expert as well as the novice-

A book for the
Price $1.00.

ELECTRICIAN
I ei rq «j ^-t-fc^

PUBLISHING CO.,
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent Improvements made in the New American Turbine have Increased the power as per their
diameter, and produced greater efficiency from whole to half water thaa any other turbine, aa
evidenced by the following, copied from certified teste m'de at Holyoke, Mass., on the dates named,
and signed by A. F. Sictman, engineer in charge of eiperimente, and E. S. Waters, hydraulic
engineer.

The ori:;inal8 of these certificates and tests of other sized wheels can be aeen at our office.

Test of a 45-lnch Wheel-July 9. 1894. Test of a 42-inch Wheel -July 14, 1894.

Head. Rev.per
Mio.

Cu. Ft.
perSec.

H. P.
Per
Cent.

Whole Gate

il

fi
'/2

Head. Rev.per
Min.

128.00

134.80

1 9.33
125.25

121.00

Cu. Ft.

perSec.

134.18
120.85
104.85

92.76
70.80

H. P.
Per
Ceut.

Whole Gate
%
«
%
'A

16.06

16,42

16.78
17 03
16.88

119.17

122.00

117.33
111.83

118.67

141.58 205 27
121 18 195.19
112.60 175.74
9S.12 49.99
82.07 118.40

79.76

32.58
82.18
79.31

75.52

16.33

16.56
16..59

17.13
17,48

199.56

188.14
162.89

142,40
98.85

80.50
83.09

82 77

79.21

70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO., Dayton, 0., U.S.A.

0<M>«>^><SkS«S'<S><8«$«S>«^^>«««Sh^Sk!>^^h5><S>.$>.$^<$^^S«S.<^^

AUTOMATIC ENGINES
Best Makes,
Fine Order,
Cheap for Cash.

SEXD FOK lilST OF 80.

THOS. P. CONARD, 322 Walnut Street, PHILADELPHIA, PA.

Racine Automatic

HIGH SPEED

ENGINES
From 1 to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
highspeedin connection
with economy is desired.

Over2.500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing our new
1 to 6 H. P. Auto-
matic Engine and
Boiler outfit-

Racine Hardware Co.,
RACINE, WIS.

AMERIGAN-BALL

ENGINES.

Multipolar Dynamos and Motors.

AIVIERICAN ENGINE CO.,

Bound Brook, N. J.

THE TELEPHONE HAND-BOOK
BY

HERBERT LAWS WEBB.
Price $1.00.

The only complete and practical work
of its kind on the market.

PUBLISHED BY

THE ELECTRICIAN PUBLISHING CD,,
Suite 510 Marquette Building, diicago.

DYNAMO BUILDING,
With detail drawing!^ and instructions for -winding,
fwiving oorreot sizes of wire, dimensions of iron, etc.
Also diagram for house wiring

BY L.. O. A.TNA/^OOD.
Profusely illustrated. Size of page, lOxS inches. Price, S3.

"This work is gotten up especially fot amateur builders and non-professional

men. All measurements and instructions for winding are taken from machines
in actual service. Particular attention h^s been given to every detail of construc-

tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build dynamos, but to superintendents, engineers

and workmen who have the care of established systems."—T*"™)?* Preface.

Pronounced to be a practical aivd complete work.
Sent poMtpaid oii receipt of price.

ELECTRICIAN PUBLISHING CO.,
SUITE 5IO MARQUETTE BUILDING. CHICAGO.

THE Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
> im»i<- pou <*r p«*r diami'ter Avith a
«r«-«'iiia^i- of'iiMefiil 4-n'e(>t than any othoi'
Im-<-I (-((oi'iti'i' niaili'. All sl/i's, right arui left

• iiiit, iiniii |i;it,i< iijs [H:rl(!i;t<.'il umier systematic leasts In
!' iinnnisi' 'I (;.sllltK I'llltiH'.

I'jirh's liavlrii; |iou'' r pliints wlilcli are unsatisfactory, and
I'isc .uMl'iiiiil^illrii; til*' liii|»r<)Vfnn'nt of (lowers, will (luii It to

iiii'lr' inliTi-i In 'ftJilcr \snil iin', uh I iiin \%'illliiL; to ffuar-
iintcf I'l-'xiiltH \\ iHTf <»IIh'i-h lia\'4* railrfl, no niat-
li-i- w lint III a U 4' of 1 11 1'liliM' liUN lircii i

It i:<H I It i:ii i:\Ts a \i> mi:m>

liiKlH-r I

wiilri'- \i

li;inrl.:n<'

III'- llnl

nHC. KTATF
F4HI <'ATA-

S. MORGAN SMITH, York, Pa.
Kfitlmatfia fnrulHlii'd for coiniiUito imwnr pliiiits and

ruHultH tfiuiraulccu.

THE OTTO
Gas,

Gasoline

and....

Natural Gas ENGINES

OVER 4.=i.ooo liini.n

Electric Lighting.
SIZES 1 TO 2B0 H. P.

Electric Light Plants in Operation

from 2 to 250 H. P.

Tie Otto &as Enpe Works, Inc.,

PHILADEIiPHIA.

AT full load we guarantee a voltage fluctuation
not exceeding two volts, and gas consumption

not exceeding 50 cubic feet per Itilowatt liour,
equal to from sixteen to twenty-five full powered
c^ p. lamps, according to
watfaijf of lamp used.

CLIMAX GAS ENGINE CO.,
Manufacturers i.tf Gas En-
pines for electric light and
all other power purposes.

31 Fulton St.. BROOKLYN.
The only gas engine ex-

hibited with Ammeter, Volt-
meter and Gasmeter in full

view, which enables intend-
ing purchasers to test the
truth of our statements be-
lore purchasing engines, in-
stead of- having to take
statements and engines on
faith. We show better re-

sults than we guarantee. See
page 1G4, issue Oct. 3, 189G.

The Electrician Publishing Co., Suite 510 Marquette
Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Cataloe:ue.

WATER WHEELS
For heads of 3 feet to 2000 feet.

ELECTRIC POWER AND LIGHTNING PLANTS.
SccurlDS B hleh caranteed percentage &nd grrest Bteadlaesfl '^

motlOD, under variable ioadB Ab nneqaaled concentration of powei,
snd an unprecedented higrh velocltT* Ita qnlckly operating bal-
anced Kates, affords prompt and fine refnlation by govemoT. 8atls^
faction guaranteed where others fail. Write ror catalogue, wad tUt*
?our watita*

lAMES LEFFEL & CO., Springfield, Ohio, U. S. A.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATtNQ OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICH., U. S. A.

Z C'C 'J'POSE Ihcre teas a S/eai/i Heating System that, zc/iile supplying

^F ^J any member of Radiators from the same main
,
permitted oj each

J one of those Radiators being independently regulated to suit the caloric

^f notions of the man in whose room it was located f Suppose,furthermore,

that this it'as but one desirablefeature of that system, which was also un-

approachably effective in its operation and of notably small first cost?

tilt Mcbstcv System of Steam IfDeatino

actually is precisely such an one, and the details of it arc plainly set forth

in a neat little booklet, 'which we shall be pleased to mail you. Will you

afford us that pleasure f

Marren Mobster 8. Co.,
IHew )»orh,

39 Ccctlan&t St.

Cblcaoo,

1504 fl^ona^>nocI5 jei&fl.



October 17, 1896 WESTERN ELECTRICIAN. xvii

CHICACO CAS and CASOLINE ENGINE

J. J. NORMAN CO.. nfrs.,

Ueed for -jiaMng Electric Ijight or fnrnieliinff

power for any purpose required. Specially

adaptod for eleotrlo light In private enterpileea.

The latest great Invention of this progreseive age

BrJlt in from 2 to 50 horse power. Stationary or

''X)rtable. la the simpleBt power on the market, A
dwarf In size; a Sameon in strength. Costs but

little to run It. Has no equal for even speed and
durability. Send for catalogue.

60 and 62 5. Clinton Street, CHICAGO.

=lfyQUWintany Welid\/efurnhhedfiope-fori

*- ^^^mv .^mv / ^omeoffhe/drgestDrkeij

/ mt/)e country. . I

.r ..^H-Phanndn
^^"HS'"^ UOMPANY,

24-MdrM5r..CHICAB0.

Given
Away

Our latest catalogue of Elec-

trical Books. Contains 100
pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette BIdg., Qiicago.

REGTRADE MARKS JhE PHOSPHOR BRONZE SMELTINGCO-IIMITED,
2200 WASHINGTON AVE.,PHILADELPHIA.

,)
"ELEPHANT BRAND PHOSPHOR-BRONZE"
ING0TS,CASTINGS,W1RE,R0DS,SHEETS,ETC.

9jrr,.h£„.^,u>ny" " .— DELTA METAL
^•^ CASTINGS, STAMPINGS and FORCINGS

ORIGINALandSoleMakersinthe U.S.

ROOTIMPROVEDWATERTUBE BOILER.

SBLUNO AOBNTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 CliH Street. NEW YORK.

J. C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

^*^^ Double "Florida"

Steam ^®^*'"s Boiier,

being Sectional, can easily be taken through
any ordinary door or window—that is not
an unimportant advantage.

—

Catalogue.

*P€merican S^ot/erCompanj/.
"WE HEAT THE WORLD."

New York: 94 Centre St. Chicago: 84 Lake St.

The Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manulicturirt gt tht

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BTJILT IN UNITS OF SO TO 1,000 H. I».

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Glasses of Iron Work.

JBpeclflcatlons, drairlaffc and Fricc« tnrmlslieA
on application.

Send for Catalogue of Climax and Compound Boilers.

DOMESTIC
Electrical Work.
Concise and Practical Explanations for Plumb-
ers, Tinners and Hardware Dealers on liow

to Wire Buildings for Bells, Alarms,
Annunciators and for Oas

Lighting from Batteries.

Illustrated with Tu-enijp-two 'Diagrams.

By William A. Witteecker.

Price in Paper, 25 Cents.
Price in Clotlt. 50 Cents.

Special attention given to the building of Electric Motor and Trail Cars.

BulMers of Brill No. 21 Truck with solid forged frame, and "Eureka" Maximum Traction FlvotalTruok.

T'HE growing demand for simple electrical ap-
^ ' paratus indwelling houses, offices and work
shops and the need of plain instructions whereby
any person without a prenous knowleUtre of elec-
tricity may be enabled to imdertake their suc-
cessful installation, lias prompted the publication
of this little book. It is not intended for the
amateur who seeks for nothing but experimental
work, neither is it expected to enlighten the ex-
pert electrician; but to the person wlio is seeking
for information that i\1U assist him in increasing
his daily earnings this little volume is addressed.
The information given is above all else practi*

cal, and with a close observance of the directions
laid down anyone without the shghtest knowl-
edge of electrlcitj' should be able to do the work
described.

Electrician Publishing Co.,

Suite 5 1 Marquette BIdg.,

*o*o*o*o*o *o*o*o*o*o *o*o*

o

*

Aluminum §

Nickel Alloy. I
*

' Manufactured by The National Obe o
& Reduction Co.. under Letters Patent *
dated Sett. 18, 1891, No. 459,494. O

*
This alloy la eapecially and now univer- '-'

saliy used for armor plates, gun metal, pro- *
jectiles, Kcid pane, propeller wheels, car 9
wheels, steel castings of any description and qgeneral foundry castings in e.ther gray 4,
iron, malleable iron, brats, bronze and cop- qper castings. It is usedvery extensively in *
puddling furoai es, open hearths, reverber- o
atory furnaces and steel converters. Its :|t

fluidity and cleansing properliea to metals, o
aside from its ftreogthening qunitiea, are *
attested by indisputable aulhodlies. O

*
Aluminum Nickel Alloy is reduced from °

twenty cents to FOUR CENTS per pound *
in ton or 6oo°lb. barrel lots. Sold under ^
strict guaranty. *

National Ore & Reduction Co., S

ST. LOUIS, MO. o
Branch Agencies and Supply OfBces; q

Richard Baihd & Son, Ironmongers, *
Hamilton, England, and Glaggow, Scotlaod. O
Wm. CLENDENNENa & SoNS, ISIoQtreal,

Can. O
D. C. Caholl k Co., Pittsburg, Pa. *
The JuDNSON Mfg. Co., San Francisco, 2

Cal. *

o »o*o»o*o*o*o»o»o*o#o*o*o*o

OF INSULATED WIRES AND CABLES,
By Heebebt Laws Webb;

A New Book—Just What You Need.

A Practical Guide to the Testing of Electric Light, Electrie

Railway, Telephone and Telegraph Wires,

PRICE, FOSTA6E PBEPAIB, $1.00.

SEKD inr Tors obdeb NOWi

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building, CHICAGO.
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uT*^ HAHD MADE-HICK BRADE^'^R

We Make

AIL'' POWERS

(VHTRAUi

JheJrade

One Price

.. QUALITY

mThousand
HOURS

(aUARAMTEEP

Cents
IN

- ANY
UANTITY

THEY WILL

Cents
ALLOWED
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5©Vatts pi

16 C.l^^^

Q.INTON,Wls/ I9J-I95 [aSAILE ST.
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"ELECTRIC LIGHTING,"
A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

Engineers, Students and Others Interested in tFie Installation or
Operation of Electrical Plants.

BY RRANCI3 O. CROCKEIIR,
Professor of Electrical Engineering, Columbia University, New York.

Propaid. - Practical and UJp--bo-Da-to.
Just the Book you want. 450 Pages, over 150 illustrations. Read the

31-E OF- COIM-rEIMTS:

'ri(

Chapter I, Introduction; Chapter II, History of Electric Lighting; Chapter lit, General Units and Measures; Chapter IV, Classification
and Selection of Electric Lighting System; Chapter V, The Location and General Arrangement of Electric Lighting Plants; Chapter VI, Build-
ings for Electric Lighting Plants; Chapter VII, Possible Sources of Electrical Energy; Chapter VIII, The Steam Engine, History and General
Principles; Chapter IX, Steam Boilers for Electric Lighting; Chapter X, Steam Engines for Electric Lighting, General Construction; Chapter
XI, Typical Forms of Steam Engine for Electric Lighting; Chapter XII, Steam Engines for Electric Lighting, Selection, Installation and
Management; Chapter XIII, Gas, Oil and Hot Air Engines; Chapter XIV, Water Wheels and Windmills; Chapter XV, Mechanical Connec-
tions between Engines and Dynamos, Direct Coupling, Belting and Shafting; Chapter XVI, Toothed, Friction and Other Gearing; Chapter
XVII Principles, Construction and Management; Chapter XXI, Applications of Accumulators in Electric Lighting; Chapter XXII, Switch-
boards. Including Switches, Fuses and Circuit-Breakers; Chapter XXIII, Electrical Measuring Instruments; Chapter XXIV, Lightning Arresters.

Every Engineer and Electrician who desires to tlioronelily master tlie Art of Electric Lighting should have a copy of
this book, ^eat promptly.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building,

CHICAGO.
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We are making the very best Carbons now on the market, and

selling them at prices that you cannot afford to remain unaware

of. Operating as we do the largest factory outside of the

^* Trust/' with a daily capacity of 150,000 carbons, the prompt

execution of large orders is assured*

NORTH POLE.

"tme: aivierioan oarboim oo.,
IMoblesville, Ind., KJ. S. JK.

uiroTrnii El CPTDIPIAIil ^^^^^^^^ ^^^^^ ^^^^^ ^°^ ^^ ^^^^y

flLU I Lllll LLLU I lllulflll reader than can be found in any

other journal devoted to electricity- Although large claims of superiority have been made

by our contemporaries, it has been rill I [^111 t^^* the Western Electrician is far

above the other papers in the matter | ff |f |vll ^^ news, as is evidenced by the follow-

ing testimonial: ^^Although I have taken every electrical journal, there is none I like so well as

the Western Electrician/^ This is the reason the Western Elec-

trician has so large a circulation, even if it was not found at the

The Result of Years of Experience.

Make your own tests before acceptance.

TRANSFORMERS.
Perfect Insulation. Highest all day efficiency.

Smallest Iron Loss. Least possible fatigue.

Low heating limit.

Don't buy on account of low first cost;

Consider the cost of coal.

General Electric Company,
MAiNioFFicE, SCHENECTADY, N. Y.

SALES OFFICES IN ALL LARGEoCITIES OF THE UNITEDISTATES.

For Canada, address Canadian Oeneral Electric Company, Iitd., Toronto, Can.
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KNEELAND REFLECTOR CO,
S. R. KNEELAND, Original Patentee,

MANUFACTURERS OF

REFLECTOR SHADES,
Mccreary

REFLECTORS,
For Incandescent Electric Liglits.

Before placing orders elsewhere, write for our
price list.

24 TRAVERS ST., BOSTON, MASS.

GENUINE .RAWHIDE

"mi LEATHER.

IHULTZS PATENT

KJLLEY COVER.

lELT DRESSINE
_ And

Wm\J CEMENT.WOVEN LEATHER LINK BELTlNSa

Dynamo
"" *' "^

cgELTIN&s »t.l,oni9,Mo.,r.8.A.

BBANCHES: 164 Summer St., Boston; 113 Liberty St., New Torli; 129 North 3d St., Phlladelphle.

li^Or.QVeulars •

THEATRE DIMMERS.
IRON CLAD RHEOSTAT CO.,lestfleld, N. J,

ELECTRICAL BOOKS,
.A.II Kinds.

ELECTRICIAN PUBLISHING COMPANY,

Suite .f10 Ularqnette, CHICAGO.

I Illujirt-ateJ

) C'it'a.lo^ue

VULCANIZED FIBRE GO.

eSTXV^I-ISI-IE^ 1873.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.— factory;

wilmington, del. The Standard Electrical Insulating Material of the World. office:
14 dey st., new york.

REWtREO WITH HAVEM WHITE CORE WIRE

OFFICE

1~h^ F'^ri-is V^h^^l Co.
1 131 THE Rookery.

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to

use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon ' the

wheel is very much exposed and the test

will no doubt be a most severe one.
Yours very truly

THE FERRIS WHEEL CO.
By L. V. Rice. Mgr.

Used exclusively for all Incandescent Light-
ing at World's Columbian Exposition.

Used in some of the largest buildings in the United
States.

GRIMSHAW WHITE CORE.

RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

Used by some of the largest Central Stations

and Fire and Police Departments in the U. S.

New York Insulated Wire Company,
MAIN OFFICE: T!T)imrwi7s ! CHICAGO: BOSTON: SAN FRANCISCO,

13-17 Cortlandt St., New York. ""^^^^'=^''''-'/ 320 Dearborn St. 134 Congress St. 102 Sacramento St,

Black Diamond File Works.
Est. 1863. Inc. 1895.

Twelve

Medals

Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Our goods are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

•'•/•-•-•-•/•'•'•/•'•'•'•/•'•'••'•'•'•'•^'•'•'•'•'•'•'••••^

IRON ARMORED CONDUIT
(CUM MING'S PATENTS)

FOR INTERIOR CONSTRUCTION.

ARMORITE - INTERIOR - CONDUIT - COMPANY,
Office and Works: 478-480 Fort SL West, Detroit, Mich.

WIRE
LINKS

WIRE
LINKS.FUSE

SHAWMUT
FUSE WIRE COMPANY,

93 Federal St.,
BOSTON, MASS.

Morris Metcalf, Representative,
ICO Washington St., CHICACO, ILL.

ElDctrlc Lightiug and
Power Apparatus.

THE

Bofiton, Mass., No. IftO Suininor St.

New York, N. V., No. M Broad St.

]>hllailol|ilila, Ta.. No. rm Aiuli St.

AtUmta, (ia., l'j|ulllil)lo lUili;.

Ohlcatio. 111,. Moliailn(ii:l< I'.l.lR.

St I.ouls. Mo., WalMwrlKllt ItlilR.

San I'ninclsiio, Cal.. No. ir, I'lrst St.

J'lttsliiirc. ra,,.iniiM K, lil.iali, Carnegie Bldg,
DouTor, Colo., llusaell & Co, BRUSH

So. 10 Arc liynarno K/jIIl'IiIb 2,(i(>lK:iiiniU:\t<iwvr.

ELECTRIC CO.,

Offlce and Workei, Cor. Belden and Hiwoii »t»., CIiBVRIiAJWD, OBIO.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

*''H.''RfHixsoNr' Simplex Blectrical Company,
[JS7 Honadnock Block, CHICAGO. 75-81 Cornhill, BOSTON, MASS.

'. IVIOORI
MANUFACTURER OF

INSULATED ELECTRIC WIRE,
ieOO AND SOS BIORTH THIRD i^TREET. PHII^ADEI,PHIA, PA.

INSULATED WIRES and CABLES
Aerial,

Underground and

Submarine,
For

TEIiBPHONE,
TBIiECrRAPH,
UOHT and POWER.
Lead encasing in all its

Branches.

KKBITB TAPES.

W. R. BRIXEY, Mfr.,
J. E. HAM, Cen'i Agt.
203 Broadway, New York
S. F. B. Morse,

Chicago, III.

CALIFORNIA
ELECTRICALWORKS,

San Francisco, Cal.
NEW ORLEANS
ELECTRIC CO.,

New Orleans, La.
KENNEDY &
DUPEROW, '^rra

Washington, D. C.

WILLAKDL.CANDEE, (.,„.,_„, ^,._.„„. GEO. T. MANSON, W. H. HODGINS,
H. DDKANT CHEEVER, f

^iosmess Managers,
g^^.l g^pJ_ Secretary.

THE OKONITE COMPANY, LIMITED,

253 Broadway, New]York.
INSULATED

WIRESandCABLES,
For Aerial, Submarine and Underground Use.

1 Gandee Aerial Wires.

Manson Protecting Tape.

Oi(onite Waterproof Tape.

BRANCHES: Chicago, Boston, Philadelphia, Pittsburgh, Minneapolis, Cincinnati, Kansas City,

Omaha. Louisville, St. Louis, San Francisco, London and So, America.

jt-ON'^:

^1
Central
Harry

ANDFAgORY.SAN
' 1^ ^ReNTS: )-

lylv Engluad, Bet^ldi
iitb& Wallace, ItaiaKn i
I. P. Sharp, 44 Nlaf^Bsi. , , „. .

thur S. >"^-'^ir-^^--Jfcl* ftfiiijfcii
Bldg., sKuhiIs, no. ^A 4B Vk
n. AtklniMa Co., Mj9 IVKHadoockBldr.
Chl^go.wT. ^
:r Al^t^ater, jl,
IsStcalJlk
ralTlectHCo., I

y K. StaaSI ia6 LfU^I
isStBE'icafFO.

New York.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Sutimitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
JCLIAN SCHOLL Jj CO., - 126 Liberty St., N. Y. City.
THE EEYNOLDS-LABOR & CO., 41 No. 7tll St., Phila.
SCKASTON SUPPLY j! M.'iCH'Y CO., - Scraoton, Pa.
THOS.K CAEEY&BRO.<.CO.,26LlghtSt.,Baltimore.Md.
MITCHELL, LEWIS J: STAVER CO., Seattle Wash.

WESTnH ElBcMcal In^tament Co.,
"^^^ 114-120 William St., NEWARK, N. J., U. S. A.

Weston Slmdd Portable DirBclMm ^''""'^*"*' "'"'""""e'^s, voitJBiineters.

^ Ammetirs, Mllllamnieters,

6roiinil Detecttrs and Circuit Testers,

Otimmeters, Portable Galvanometers.

Our Portable Instruments are recog-

nized as The Standard the world over.

The Semi-Portable Laboratory Stand-

ard- are still better.

Our Station Voltmeters and Am-
meters are unsurpassed in point of ex-

treme accuracy and lowest consumption

of energy-

The NORTHERN ELECTRICAL MFG. CO.,
ladison, ^A^IS.,

Manufacturers Of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILING OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space in the ordinary manner. All bearings

self-oiling. See our new patented device for CONNECTING nOTORS DIRECT TO LINE SHAFT
SAVING BELTS, PULLEYS AND FLOOR SPACE

CARPENTER
ENAMEL RHEOSTATS.

Automatic Motor Starters.
All sizea. List price of 1 H. P. size, $13.00.

Reliable. Fully guaranteed. Highly finished. Oheap,

Ward Leonard Electric Co., Hoboken.N. J.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

WASHINGTON PATENT AGENCY,
""" "" "' N. W., Washington, D. C.

Advice free. Electrical

908-9UGSt.

Largest la the world.
Experts.

mi "CAHALL"
VERTICAL WATER TUBE BOILER.

BEST IN THE WORLD.
Manufactured by

The Aultman & Taylor Machinery Co.

SE?H> FOR CATALOGUE.
Cahall Sales Department,
Sole Agents for the U. S.

Bank of Commerce BIdg., Pittsburg.

The Rookery. Chicago.

542Drexel Bldg., Philadelphia.
lOI.STremofll Bld^.. Boston.

US Taylor Bnllding. New York City.

N. ). R.
NATIONAL INDIA
RUBBER CO.'S

Wires a# Cables.
Factory and OfQces:

Frederick S.M|xpTT^|tUMgr. BRISTOL, - R, I.

Xew Yorlt Office, 497 Broadway, H. L. Biirdick, Mgr.
San Francisco .577-579 Market St.

Cliicago, MetropoUtaa Electric Co., 1S6-1SS Fifth Ave,

LDNDELl MOTORS.

Armored
Insulating

Conduit.

Interior Conduit

& Insulation Co.
tiemeral Offices and M'orks:

34tli Street. - - NEW YORK.

REPAIRING
All kinds of electrical machinery repaired quickly and to
your entire satisfaction, cheaper than it can be done in
larger cities. I pay no rent and employ no cheap help.
Send me trial order. You wiU try me again.
S. T. Webber, Elee. and Mech. Engr. , Eldorado, III.

STEEL MOTORS
>"° DYNAMOS,
1-2 to 10 H. P.

PRICES TO
SUIT

THE TIMES. ":3

Room 41,

236 Superior St.

HIGH GRADE and

EFFICIENCY.
LOW
SPEED.

Ageots Wanted.

Write for Terms.

RUPRECHT

ELECTRIC

COMPANY,

Gleveland, Ohio.

LEADS THEM ALL.

When ordering: see that you get
thel>CJCi€^A]V.

Made in one wire No. 4, 5 and 6.

Two wire No. '2 and 3,

Three wire No. 1.

They are corrugated and V-
Bhaped groove.
They grip like a vise-
No sagging M-^ii-e ^vhen once

stretched.
Tliey are ntade of the jincst

glazed x>orcelaiu. Ten of theui
used to one ofany other mate.

No. 1, 3 and 4 holds wire 16 to 8.

No. 2 and 5 holds wire 6 ti"> Ciu.

No. 6 hold; wire 000 and larger.

Imperial Porcelain forks,

369 Wabash Ave., Chicago, Ml.
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This is neither McKiiiley nor Bryan, biit a some-

M^liat rare specimen nowadays—a liappy man.

And we are happy, even in these hard times.

The electric trade is finding out where to buy Re-

flectors for every conceivable purpose; Tin Shades;

Cluster Lights; Reflector Chandeliers, Street-Light-

ing Fixtures, Headlights, etc., etc.

Customers, old and new,

orders; but we can take care of more, and so in-

crease the number of happy men.

Please let us tell you how.

are sending their

WHEELER REFLECTOR CO.,

23 Washington St., BOSTON. MASS.

THE K. A. K
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY, sp«Keii).

CANiTF
INSULATOR ^^

RGGISTEREO

Rings, Segments, Cloth, Paper and our other specialties are

used by the leading builders of electrical machinery, and elec=

trie railways throughout American and European countries.

MICA INSULATOR CO., Sole Manufacturers.
XEAV YOBIC, CHICAGO, I^OWDOX.

ai8 W^ater Street. 153 I^ake Street. 13 Camomile Street.
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500 ALTERNATING
CURRENT

LAMPSATCOST.

Perfectly Steady Light.
No Sticking or .lumping.
No Burning out of Spools.
Perfect Start without Cliat-
terlng.

The only Lamp giving perfect
satisfaction on the meter
system.

•
•
*
*
*
•
•
*
*
*
•
•
*
•
•
•
*
•
•
•
*

We want every Alternating Current Station in the country to try

our new lamp. We have therefore decided to devote to this

purpose 500 of our recently manufactured stock of arc lamps, con-

taining all our latest improvements, and hereby offer them

to the trade at their Actual Cost,

$1 2.50--Twelve Dollars and 50 Gents.

In justice to our old customers and to ensure the greatest distribution

for this sale, not more than two sample lamps will be sold to one

purchaser. These lamps are warranted first-class in every respect.

They are of solid construction, the best workmanship, and no

expense has been spared to make them the best alternating arc

lamps in the market.

Remember that this price will prevail only until

the 600 arc lamps are disposed of.

AUERBACH-WOOLVERTON ELECTRIC COMPANY,
1 13-1 15 Adams St., HOBOKEN, N. J.

\UV.'STn WA\TKI» 1\ ALL Till',
l-RI^'CIPAI. CITIKW.
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The...

Fall Election
will prove that those seeking

light, vote for the "Pioneer" en-

closed arc, 150-hour lamp, which

is in every sense the first and

foremost to give the highest

quality of light, soft, steady, safe

and economical. The orders

are coming in thick and fast

and those desiring early delivery

. should communicate at once with

The electric ARC LIGHT CO.
LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN.

687 & 689 Broadway,

NEW YORK.

Jewell Belting Co.,

TAKSTEKS OF

OAK BELTING LEATHER.
Slanufacturers of .

High Grade Oak Belting,

HARTFORD, CONN.

"SOME PEOPLE KNOW A GOOD TBlNfl."
Minneapolis, Minn., Oct. 5. 1S96.

CHARLES WIRT, ESQ., 1028 Filbert SI.. Philadelphia, Pa.

Dear Sir:—We inclose In-re\vitli our order No. 270. calling for IS Wirt Brushes. The man in
charge of our station malies a Ten' favorable report on the brushes we have received from you.

MINNEAPOLIS GENEKiL ELECTEIC CO.. A. M. Robertson, Gen. Mgr.

J. B. McKeague, Western Agent.

369 Wabash Ave., Chicago.

Charles Wirt. Patentee and Sole Maker,
Factory, Philadelphia.
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Orient Electric Co.. The,
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Partrick ^t Carter Co.V... viii

Partridge Carbon Co. !

Pearson, F. J. Mfg. Co
Peerless Rubber Mfg.Co. . , xiv

Perkins El. SwitchiMfg. Co.xvli

Peru Elec. Mfg. Co xvi
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—
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Smith, S. Morgan xxiv
Standard Paint Co xiv
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HARDTMUTH GORED CARBONS for Direct and Alternating Current

ARO I.AIVI HABIRSHAW AND G. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated
CARBONS FOR SERIES ARC LICHTINC.

FgENERAL WESTERN AGENTS.
CKlloagO EdlSOn Co-,

L- ^ ^ DEALERS IN ELECTRIC LIGHTING SUPPLIES,

.139 Adams Street, CHICAGO.HABIRSHAW AND O. E. CO.'S

WIRES AND CABLES.

RON ARMORED CONDUIT
(CUMMINC'S PATENTS)

FOR INTERIOR CONSTRUCTION.

ARMORITE • INTERIOR - CONDUIT COMPANY,
Office and Works: 478-480 Fort St. West, Detroit, Mich.

We maonfac-
ture a high
grade Kaife
Switch for
switchboard
work. We call

it the E Switch,

We have In stock In our Chicago Store

WAITING FOR
YOUR ORDERS

Sockets, Switches, Cut=Outs,

I
Tubes and Insulators,

; Shawmut Fuse Wire and

Knife Switches,

: Bells, Annunciators,

'Batteries, Push Buttons, >

;
Fan Motors, Electric Supplies <

: of all Kinds. ;

&. qaick break switch, made lu flizee from 50
amperes capacity to 800 amperes. They
will be listed Id our new catalog.
We manufactarearc and iocandescent dy-
namos and direct carreot motors. Also arc
lamps.

Western Electric Company.
Chicago. New York.

IM

HART FLUSH

SWITCHES
For siiiglo switflics-or enngs. Time saved in installing the

Kwitcli more tlian l>ajs fur tlic box. Prices low.

THE HART & HEGEMAN MFG. CO.,
HARTFORD, CONN.

flt"e.f,J."»tCarHBttr.
(PATENTED.^

Simplicity—Effectiveness—Durability—Economy.
No coils to short-circuit or break, no oxidation, perfect air
circulation, easily controlled and regulated by patented knife
switch. Adjustable to three different degrees of heat. Prices,
etc., on application. .......

H. W. JOHNS MANUFACTURING CQ.^"^?''rr''^^illU^^^
New Vork. Philadelphia.

READ THE ELECTRICAL PAPER.

THE CARD ELECTRIC COMPANY,
IVIansfield, OKiio.

Generators for Power
Transmission and Iso-

lated Lighting.

Generators are all Mul-
tipolar and Slow Speed.

AgeiitH Wanted in Tnoccnpied Territory,

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates.
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Direct Connected or Belted for Electric Railways, Central

Stations, Isolated Lighting or Power Plants.

EDDY MOTORS-SLOW, MEDIUM OR HIGH SPEED.

We build all necessary apparatus for the transmission

of Electrical Power through factory or other buildings.

All Our Apparatus Guaranteed as Represented.

The Eddy Electric Manufacturing Ceuipany,
TTITINDSOR, CONN.

New York, H. B. Coho & Co., Mail and Express Building. Elmira, S. N. Blake.

Philadelphia, Walter C. Mclntire & Co., 506 Commerce St. St. Louis Western Electrical Supply Co.

Boston, G. M. Angier & Co., 64 Federal St. Kansas City, W. T. Osborn.

, Cincinnati, O., John A. Stewart.

Western Office: 305 Dearborn St., Chicago, Wallace & Hinc Western Agents.
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The GARVIN MACHINE CO.,
51 N. 7th Street, PHILADELPHIA. Spring and Varick Sts., New York.

We build () sizes of

Screw Machines
RANQINQ IN CA-PACITY

From 1-4 inch to 2 1-8 inches.

WITH OR WITHOUT

Wire Feed, Back Gears,

Geared Friction Head,

Automatic Feed and

Chasing Bar,

# As the Sire and Style of Work -Require.

Capacity wilh Wire Feed 7.8 inch.

WRITE FOR CATALOGUE AND PRICES.

riACHINERY and HACHINE TOOLS
OF ALL KINDS KEPT IN STOCK.

IME\A/ EDITION,
CROSBY & BELL'S Electric Railway,

JUST Orx. PRICE »3.50. SEND FOR IT.

ELECTRICIAN PUBLISHING CO., Jt 5J0 Marquette Building, CHICAGO.

WITH our new "Relay!' Governors
we are prepared to furnish and

guarantee government of water power,
under proper conditions, within limits

usually attained by the best Corliss

engine practice. We have Govern-
ors of various sizes, suited for all

classes of work, but give especial at-

tention to paper and textile mills, and
electric light, power, and railway
plants.

CORRESPONDENCE SOLICITED.

TheRepIogle Governor Works,

NICHOLSON FILES do the HOST WORK,
in the LEAST TIHE, with the
LEAST EFFORT.

LN«GtSl

nE, with the
.uE^NOR^°•

3,000
VARIETIES.

mm
BO* 87

pRO;v\o
eNce.

Mention Ibis paper.

Send for ^

CATALOGUE,

450 ILLUSTRATIONS.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Acciuiiiilators.
American Battery Co.
Electric Storage Battery Co,
WiUard Elec. & Battery Co.

AjDLiinnciators.
Cliicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Menominee £1. &. Mech. Co.
Partrick & Carter Co.

Arc liamps.
Adams-Bagnall Elec. Co.
Auerbach-Woolverton El. Co.
Chicago Gen'l Fixture Co.
Electric Arc Light Co.
Ft. Wayne Klec. Corporation.
Helios Electric Co.
Manhattan Gen'l Cons. Co.
Perkins Elec. Switch Mfg. Co.
Van Nuls, C S.

Westlnghouse EL &. Mfg. Co.

Arc liiglit Cord.
Samson Cordage Wks.

Assayers.
Nat'l. Ore & Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.
Chicago Edison Co.
Chicago Genl Fixture Co.
Commercial Elec. Sup. Co.
Edison Mfg. Co.
Electric Appliance Co.
Electric Storage Battery Co.
Leclanche Battery Co., The.
Menominee El. & Mech. Co.
Midland Electric Co.
Northwest Engineering Co.
Ohio Electric Worits.
Pearson, F. J. Mfg. Co.
Western Electric Co.
WiUard Elec. & Battery Co.

Bells.
Electric Appliance Co.
Huebel & Manger.
Menominee El. & Mech. Co.
Ohio Electric Works.
Partrick Si, Carter Co.
Western Electric Co.

Beltluff.
ObAnnon Co., H.
Jewell Belting Co.
Shultz Belting Co.

Bicycles.
Arnold, Schwlnn & Co.

Boilers.
Abendroth & Root Mfg. Co.
American Boiler Co.
Clonbrock Steam Boiler Co.
CoUins&Co., H. E.
Racine Hardware Co.
Weston Engine Co.

BookSt Electrical.
Electrician Pubilshlng Co.

Bronze.
Bealy &Co.,Clias. H.
Phosphor BronzeSm.Co. ,Ltd.

Brafthes.
Holmes Fibre-Graphlte Co.
McKeague, J. B.
Partridge Carbon Co.
Wirt, Chart.

Borfflar AlarmB.
Electric Appliance Co.
Huebel & Manger.
Menominee El. & Mccb. Co.
Partrick 6c Carter Co.
Western Electric Co.

CablCH (See loHulated Wires.)
CablcM, Klectric (Bee Insu-
lated WlrcH). Copper,
Mbeet and liar.
American Elec. Works.
Brlxey. W. R.
Eastern Electric Cable Co.
Moore. Alfred F.

New York Inn. Wire Co.
Simplex El'ictrlcal Co.
Standard Uodcrifroiind CCo.
WeBt*rn Electric Co.

<)arl>onN,PolntHA PlatCH.
American Carbon Co.
ChiosKO EdIdOQ Co.
Ohlc»(fo General Fixture Co.
Electric Appliance Co.
Qeneral Efectrio Co.

Partridge Carbon Co.
Relslngor, Hugo.
Schlfl, Jordan .fe Co.
Standard Paint Co.
Werthclm, Ed.
We^t^rn Electric Co.

Compound.
i-;iectric Appliance Co.

Johns Mfg. Co., H. W.
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

.

Conduits.
Armorite Interior Cond. Co.
Camp Co.. TheH. B.
Electric Appliance Co.
Interior Conduit A Ins. Co.
WilUamsp't Wood'n Pipe Co.

Construction A. Repairs.
Ft. Wayne Elec. Corporation.
Hodge, Walsh & Loring,
Piqua Iron Works.
Richards & Meacham.
Webber, S. T.

Contractors and Electric
Ijight Plants.
Akron Elec. Mfg. Co.
Arnold, B. J.

Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
C & Electric Co.
Card Electric Co.
Climax Gas Engine Co.
Clymer & Heilman.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh & Loring.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Walker Company.
Westlnghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly&Co:,ChasH.
Bowers Bros.

Copper Wires.
American Electrical Works.
Besly&Co., Chas H.
Brlxey, W. R.
Chicago Edison Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Fiberite Co., The.
General Electric Co.
Menominee EL & Mech. Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordaffe.
Samson Cordage Wka.

Crookes' Tubes.
Edison Dec. & M. L. Dept.
Edison Mfg. Co.
LeRoy, J. A.
Perkins Elec. Switch Mfg.Co,

Cross-Amis, Pins and
Brackets.
Brady, T. H.
Commercial Elec. Sup. Co.
Electric Appliance Go.
Farr Tel. & Const. Supply Co.
Fiberite Co., The.
Locke, Fred. M.

Cut-Outs and t^w^itchea.
Automatic Cir. Breaker Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
Cutter EL &Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Eyanaon & Armprlester.
Farr Tel. & Const. Supply Co.
Fiberite Co.. The.
Forest City Elec. Wks.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Hart & Hegeman Mfg. Co.
mil Elfictrtc Co., W. S.
Imperial Porcelain Works.
Menominee K\. & Mech. Co.
MorrlHOn Southern El. Co,
Perkins Eleo. Switch Mfg. Co.
Shawmut Fune Wire Co.
WeHtlDKhousc El. Si Mfg. Co.

l^ynamoH.
Akron Elec, Mfg. Co.
American Engine Co.
Brush Electric Co.
C .tC Electric Co.
Card Electric Co.
Clymer A Heilman.
Colburn EL Mfg. Co.
EdUv Elec. Mfg. Co.

^O*" A-lpl-k^b^t;!^

Electrical Escnange, The.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hine&Co., L. A.
Mayo, V. J.

Northern Electl. Mfg. Co.
Piqua Iron Works.
Ruprecht Electric Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Walker Company.
Westlnghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Detroit Electric Heating Co.
Johns, H. W.,Mfg. Co.

Electric Railways.
BruPh Electric Co.
Card Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Walker Company.
Westlnghouse El. & Mfg. Co.

Electrical and llEcclianl-
cal Ensineers.
Arnold, B. J.

Bain, Force.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae, A. L.
Pratt, Chas. A.
Webber, S. T.

Electrical Instrnments.
Automatic Cir. Breaker Co.
Chicago Edison Co.
Clymer A Heilman.
Commercial Elec. Sup. Co.

- Cutter El. & Mfg.' Co.
Electric Appliance Co.
McKeague, J. B.
Queen A Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
American El- Heating Corp.
Automatic Cir.- Breaker Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
GillettMfg. Co.
Imperial Porcelain Works.
Menominee El. & Mech. Co.
Partrick & Carter Co.
Pearson. F. J. Mfg. Co.
White Co.. The O. C.

Electro-Platinff Mach'y.
Besly&Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Engines, Gas.
Climax Gas Engine_Co.
Norman Co., J. J.

Otto Gas Engine Wks.
Engines, Steam.
American Engine Co.
Ball Engine Co.
Conard, Thos. P.
Philadelphia Eng. Works.
Racine Hardware Co.
Weston Engine Co.

EnsraverN.
Illinois ICngravIng Co.

Fan Outflts.
Interior Conduit & Ins. Co.
Westlnghouse El. & Mfg. Co.

Feed ^Vater Heaters.
Qoubert Mfg. Co.

Fibre.
Butlor Hard Rubber Co.
Holmes Fibre-Graphite Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
BarnettCo,.G. AH.
Nicholson Flic (;o.

Fire Alarms.
Western Electric Co.

FlxtureH, El. A Conib^u.
Chicago Oon'l Fixture Co.
Whooler Reiloctor Co.

Fuse Wire.
Brlxey, W. R.
Clncago Fuse Wire A Mfg.Co.
Electric Appliance Co.
Fiberite Co., The
O'inoral lOlcctrIc Co.
Shawmut Fuse Wire Co.

Gaskets.
Jonns,,H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Besly'& Co., Chas. H.

Qeneral Elec. Supplies.
Besly ACo.,Chas. U.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
Cutter EL A Mfg. Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Hill Electric Co.. W. S.
Hodge, Walsh A Loring.
Huebel A Manger.
Interior Conduit & Ins. Co.
International Elec. Co.
Johns. H. \V.. Mfg. Co.
Menominee EL A Mech. Co.
Midland Electric Co.

. Morris, E. P.
Morrison Southern EL Co.
Northwest Engineering Co-
Ohio Electric Works.
Partrick & Carter Co.
Pearson, F. J. Mfg. Co.
Peru Elec. Mfg. Co.
Shawmut Fuse Wire Co.
Sioux City Brass Works.
Westlnghouse El. A Mfg. Co.

Globes and Electrical
Crlassirare.
Chicago Gen'l Fixture Co.
Locke. Fred. M.
Phoenix Glass Co.
Wheeler Reflector Co.

Gov^nors, AVater IVlieel.
LorribardWaterWheel Gv.Co.

Graphite Specialties.
Besly ACo.. Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.
Fiberite Co., The.

Headlights.
Wheeler Reflector Co.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing fliaterials.
Brlxey, W. R
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Empire China Works.
Eyansoa A Armprlester.
ParrTeL A Const. Supply Co.
Fiberite Co.. The.
Hart A Hegeman Mfg. Co.
Hodge, Walsh & Loring.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Locke, Fred. M.
McKeatrue, J. B.
Menominee El. A Mech. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet ^Vlres.
American Electrical Works.
Brlxey. W. R.
Chicago Edison Co.
Chicago Inn. Wire Co.
Commercial Elec. Sup. Co.
Eastern Electric Cable Co.
Electric Appliance Co.
IClcctrical [''.xchango. The.
Farr Tel. A Const. Supply Co.
General Electric Co.
Laaell&Co., Edward.
Moore, Alfred F.
National India Rubber Co.
Now York Insulated Wire Co.
Okonite Co.. The.
Phillips Insulated Wire Co.
Simplex Klectrlcal Co.
Standard Underground O. Co.

I liamps. Incandescent.
Adams-Bagnall Elec. Co.
Buckeye Electric Co.
Chicago Edison Co.
Edison Dec. & M, Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co.,
Lynn IncandescentLamp Co.
Ohio Electric Works.
Orient Electric Co.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westlnghouse El. A Mfg. Co.

Xiightning Arresters.
Electric Appliance Co.
General Electric Co.
Van Nuis, C S.

Westlnghouse El. A Mfg. Co.

Ulagnet AVire.
(See Insulated Wires.)

niechanical Machinery,
Besly A Co., Chas. H.
Ferracute Machine Co.
Garvin Machine Co., The.

Mica.
Bowers Bros.
Johns Mfg. Co., H. W.
Munsell A Co., Eugene.

Mining Apparatus, Elec.
General Electric Co.
Westlnghouse El. A Mfg. Co.

Motors.
Akron Elec. Mfg. Co.
American Engine Co.
Brush Electric Co.
A C Electric Co.

Card Electric Co.
Colburn EL Mfg. Co.
Eddy Elec. Mfg. Co.
ElcL'trical Exchange, The.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hine &Co., L. A.
Interior Conduit & Ins. Co.
Mayo, V. J.

Menominee El. A Mech. Co.
Northern Electl, Mfg. Co.
Ohio Electric Works.
Piqua Iron Works
Ruprecht Electric Co.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Walker Company.
Westlnghouse El. A Mfg. Co.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
Johns, H. W. Mfg. Co.
Morris, E. P.
Standard Paint Co.

Patent Agencies.
Washington Patent Agency.

Phosphor Bronze.
Phosphor Bronze Sm. Co. Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWitt, Cedar Co.
Hart, C. S.
Morris. Tasker A Co.
Valentine-Clark Co.

Porcelain.
Commercial Elec. Sup. Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
Locke, Fred. M.
McKeague, J. B.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Push Buttons.
Electric Appliance Co.
Northwest Engineering Co.
Partrick & Carter Co.

Reflectors.
GillettMfg. Co.
Knceland Reilector Co.
Phoenix Glass Co.
Wheeler Reflector Co.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westlnghouse El. A Mfg. Co.

Sal Ammoniac.
KUpstein A Co., A.

Speaking Tubes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Steam Heating.
Webster A Co.. Warren.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
WiUard Elec. & Battery Co.

Street Cars.
BrlU, J. G. Co.

Supporters, Inc. Iiamp.
Kneeland Reflector Co.
White Co.. TheO. C.

Tapes. Insulating.
American Electrical Works.
Brixey, W. R.
Chicago Ins. Wire Co
Electric Appliance Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones and Tele-
f>hone Material.
Chicago Telephone Sup. Co.
Commercial Elec. Sup. Co.
DeVeau & Co.
Farr Tel. & Const. Supply Co.
International Elec. Co.
Menominee EL & Mch. Co
Missouri Tel. Mfg. Co.
Northwest Engineering Co.
Richards A Meacham.
Stromberg-Carlson Tel. M.Co.
Viaduct Mfg. Co.
Western Elec. Co.
Western Tel. Cons. Co.

Transformers.
Chicago Gen'l Fixture Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westlnghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
General Electric Co.
Westlnghouse El. A Mfg. Co.

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Smith, S. Morgan.
Replogle Governor Wks.

Universities.
Cor. School of Technology.
Int. Corr. Schools.

Water AVheels.
Dayton Globe Iron Works Co
Leffel A Co., Jas.
Replogle Governor Wks.
Smith. S. Morgan.

W^lrc, Bare.
Besly & Co., Chas. H.
Brixey, W. R.
Electric Appliance Co.
National India Rubber CO.
Okonite Co., The.
Phillips Insulated Wire Co.
Standard Underground C. C04
X Kay Outflts.
Carbutt. John.
Edison Dec. A M. Lamp Dept.
Edison Mfg. Co.
LeRoy. J. A.
Queen & Co.
Robinson Co.

^K.clv^t-tls«»nrk^i-ft'l:8 S^< III.
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M IIMSU
Material, Iron Poles and
Electric Motors, Automat
reakers. Gears and Pinio

Electrical Instruments,

Telephones,
Carbon Brushes,
Cross Arms,
Sand Boxes,
Magnet Wire,
Span Wire,

MANUFACTURERS' AGENT.

36 DEY STREET, - NEW YORK CITY.

Rail Bonds,

Insulators,

Trolley Wheels,

Sleet Trolley Wheels,
Congs and Bells,

Head Lights,

CAR CURTAINS,
Second-Hand Machinery, Arc

'ools of all Kinds, Insulated

ANYTHING TO BUY O
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C-S SWITCHES. We have
a constantly increasing de-

mand for them. They cer-

tainly are the best, and they
prove to be the cheapest.

THE CUTTER ELECTRICAL
& MFG. CO., 1 1 12 Sansom
Street, Philadelphia.

....BINDERS....
FOR THE

Western Electrician
SI.00 EACH.

ELECTRICIAN PUB. CO.,
CHIC75GO.

LE ROY'S
IMPROVED

ALUMINUM X-RAY FLUOROSCOPE.

FOUR TIMES AS SENSITIVE AS ANY YET MADE.

Low Price, I Complete Portable X-Ray I
Goods Guaranteed.

High Quality.
| QutfltS for PhysiciailS

I

height 6 Ounces.

AND OTHERS DESIRING AN OUTFIT FOR EXPERIMENTAL USE.

J. A. 1-E Roy, 143 E:. 13-th S-t., IMgaa/ Yorlc.

ROBINSON GO.,X-RAYApp"tns.
315 Dearborn St., Chicago, Mfrs.,

Send for Illustrated Catalogue.

t.-,#V^

^ s**

No More Liquid Batteries.

THE ROYAL COMBINES BEST FEATURES OF
LIQUID AND DRY BATTERIES.

ADVANTAGES:
No action until water is added, hence can be kept

in stoclc for years.
Especially adapted for export, as extremes of tem-

perature will not affect it.

For open circuit work only.

E. M. F. 1.50 on open circuit.

Amperage 3. on sliort circuits.

Size 5-3" by 2i", weight li lbs.

- Guaranteed.

**# ^ri^e: so ^Br^T^.
Samples sent to any part of V. S. A. on receipt of 75 cts.

Liberal arrangements made with trade.

MIDLAND ELECTRIC COMPANY,
5 Hanover Street, New York, U.S.A.

Arc Lamps,
Carbons,
Wire,

ELECTRICAL SUPPLIES and FIXTURES.

'J

169 Adams St., CHICAGO, ILL.

LAMPS
Arc aMJraflfisceflt.

Adams-Bagnall Electric Co.,

CLEVELAND, O.
New York, 222 Havemeyer Building.

Chicagb. 1654 Monadnock Block.

•'•^««««««'««««««'«'«««««'»'»«-»«'»«'»««««'»««

No Sparking Under Varying Load,

No Wear on the Commutator.

90iS PURE GRAPHITE.

Holmes Fibre=Grapliite Mfg. Co.,

f/BN&GRAPHITEJ

COMMUTATOR ,^

. BRUSH ,t
Z station Z, Philadelphia. {j^^^^^^^^^BH ^
S M'RITE FOR PKIC'E IiIST. ^^^^^^^^^^^^ ?

PARTBICK^ iloS ^

CARTER C0.p">^^™'^'

ImmP^' ANNUNCIAIORS i
ELECTRIC BIJPGL/VRS.FIRE ALARMS
SUPPLIES SIGNAL GONCSBELLS etc.

X -RAYS
FOR EVERYBODY.

Id^M^ard Trever-b.

Just off the Press. 80 Pages. 39 Illustrations.

Fully describes in plain terras how to perform experiments with the X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorff Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit

very cheaply, including a Fluoroscope.
Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO.,
^'° S?:?S'iSJ.'*

IVIEIDBERY SNA/ITOMES =?g; tirJS?"M'i,°N''EY.
single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension. Handsomely Finished.

Absolutely Reliable. Complete Stock Carried in Chicago.

MASON ELECTRIC EQUIPMENT CO., Selling Agents, Telephone Harrison 714, I 202 Fisher BIdg., CHICAGO.
MttDofuctTirftfJ ijy THE FrBERITK CO., Mechunicvllle, N. Y. Uoofeen, Moxhnm & Co., 80 WllUnm St., N. Y. Joshua Hendy Machine WorbB, San Francisco, Cal.

BUCEE7E
ilMO/VIMD

Monadnock Building, Chicago.

QUALITY
UNEQUALED.

FACTORY
PRODUCTION
TRIPLED.

;iM-r i-AiviF^s.
THE BUCKEYE ELECTRIC CO., Cl«veland^ Ohio,
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TRADE MARK

THE ELECTRA
HIGH GRADE
NUERNBERG

For Direct
Current Arc
Lamps,

FOR ALTERNATING CURRENT

ARC LAMPS,

Are by far the most economical and efficient manufactured.

They are unsurpassed for even and perfect eombnstion.
They produce practically no dust, and are therefore more completely

consumed, thus giving a longer life than any other carbon.
They give an excellent, uniform, brilliant and steady light.

They produce the highest standard candle power In proportion to the
current consumed, and are therefore the most economical carbons

manufactured.

The leading electric light stations who have tested the "ELECTRA" CAR-
BONS, and have since adopted them exclusively for their arc lighting, admit their

superiority over any other high grade carbons.

SEND FOR LATEST PRICE LISTS AND SAMPLES TO

HUGO REISINGER
No. 38
Beaver
Street, NEW YORK

SOLE IMPORTER FOR THE UNITED STATES, CANADA, ETC.
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VITRIFIED CLAY CONDUITCAIVIP CO.'S

FOR TELEPHONE,

TELEGRAPH,

ELECTRIC LIGHT OR

ELECTRIC RAILWAY

WIRES.

It is to yonr interest to iii-

qnire about onr conduits from
nsers, ainonj>; nlioni ai-c the fol-

lowing: "^ttXertW^lft, "^o.-Tv*l,^ ^S)"^

Northwestern Telephone Exchange Co., St. Paul,
Minn., Minneapolis, Minn.

South^'estern Telegraph & Tele. Co., San Antonio,
Texas, Houston, Texas.

Public Lighting Commission, Detroit, Mich.
Citj' of Detroit. Detroit. Mich.
Telegraph & Tele. Construction Co., Detroit, Mich.
City of Minneapolis, Minneapolis, Minn.
Michigan Telephone Co., Grand Rapids. Mich.
New England Telephone & Tele. Co.. Boston. Mass.
The West End Street Railway Co., Boston, Biass.

The People's Traction Co., Philadelphia, Pa.
Union Traction Co., Philadelphia, Pa.
City of Baltimore, Baltimore, Md.-

r. S. Electric Light Co., Washington, T>. C.

The Port \Yayne Telephone Co , Fort Wayne, Ind.

The Ohio Valley Telephone Co., I.,ouisviIle, Ky.
The Chicago Telephone Co., Chicago 111.

The Central District & Printing Telegraph CIo.,

PittshuTg,,Pa. -

The Central District & Printing Telegraph Co.,

AVheeling, A'a.

The Cleveland Telel>h(>rie. Co., Cleveland, O.

Charles A. Porter, {'hifadelphia, Pa.
'The City & Suburban Telegraph Assn., Cincinnati, O.

The Chicago Edison Co., Chicago, 111.

Central LTnion Telephone Co.. Columbus, O., Toledo,
0., and Indianapolis, Ind.

-MANUFACTURED BY-

Our Strong
Points:,

SIMPLICITY IN CON-
STRrCTIO]¥, STRENfiTH,
DURABILITY; HIGH
INSITLATING QUALITIES,
ACID, GAS AND WATER
PROOF.

\A/IRITE US.

The Cataract Construction Co., Niagara Falls, N. Y.
Bell Telephone Co. of Buffalo, Buffalo. X. Y.
Bell Telephone Co. of Canada, Ltd., Montreal, Can.
Bell Telephone Co. of Missouri, St. Louis, Mo,
Bell Telephone Co. of Rochester, Rochester, N. T.
Rochester Gas & Electric Light Co., Rochester, N. Y'.

Southern Bell Telephone & Tele. Co., Macon, Ga.
Rocky Mountain Bell Telephone Co., Salt Lake City.

Edison Electric lUttminating Co. of New Y'ork,

New Y^ork.

Edison Electric Illuminating Co. of Boston, Boston,
Mass.

Edison Electric Light & Power Co., St. Paul, Minn.
Pabst Heat, Light & Power Co., Milwaukee, Wis.

TME M. B. CAIVIF> CO., AUI-mVIAIM, OHIO.
Post Office Address: Aultman, Ohio. Telegraph Office and Shipping Station: Creentown, Ohio.

Westinghouse Electric and Manufacturing Gompanyi

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution in Cities, Factories, Mills and Mines.

The Tesla Polyphase Alternating System of Electrical Transmission by which
Poiver, Incandescent and Arc liighting may be operated from the same circnits.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

NEW YORK, lao Broadw.y. PITTSBUHQ, Westlnehouse Building.
CHICAQO. New York Life Bulldlne. TACO.MA, WASH., 103 South 10th St.

ST. LOUIS. Amerlcui Central Bldg.

CHARLOTTE, N. C, 36-38 College St.
BUFFALO, Erie County Bank Building.

S. /RACUSB, N. v., BuUble Building. SAN FRANCISCO, mils Building.

For Canada aildrei.8 Aheam & Hoper, Ottawa. Can.

BOSTON, Exchange Building.
PHILADELPHIA, Qlrard Building.

WASHINaTON, D. C, 1333 P St. N. W.

W. S. Hill Electric Co.,
IMe^A/^ »clf^rcl, IVIass.

MANUFACTURERS OF HIGH GRADE

Switches and Switch Boards
GENERAL OFFICE and WORKS: New Bedford, Mass.

Plans and Estimates Furnished

on application.

Write for Catalogue

BOSTON: 141 Franklin Street.

NEW YORK: riachado & Roller, 203 Broadway,

CHICAQO: Central Electric Co., 173-175 Adams Street,
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Helios Direct Cnire&l yosed Arc Lmp.
The Shortest Lamp with the

Longest Life.

Ouaran-teed

150 TO 175 HOURS,

12 Inches of CARBON.

EVEN AND STEADY BURNING, COMPACT, EASILY INSPECTED.

Absolute Re^nlation, Reliable.

A PERFECT ILLUMINANT.

Can be trimmed and

cleaned quicker tlian any

otiier lamp on the market.

.Minimani Breakage, of Cylinders

due to Perfect Design.

Our Alternating Lamps of

new design are perfect.

Constant Potential
Direct Current Lamps.

Electric Street Railway

Arc Lamps.

The Helios
Electric Co.,

1229 Callowhill St., PHILADELPHIA.

licngth, 30 inches.

AGENTS:
Anchor Electkic Company. Boston, Mass.
Peck Electrical Co., New York, N. Y.
Alex. T. Moobe, Jk., Carnegie Bldg., Pittsburg, Pa.
Central Electric Co., Chicago, 111.

California Electrical Works. San Francisco, Cal.
EoYAL Electric Co., Montreal, Canada.
ScHMiNKE & Newman, New Orleans, La.
Wm. C. AVhitner & Co., Anderson, S. C.
Mountain Electric Co.. Denver. Colo.
St. Louis Elec. Supply Co., St. Louis, Mo.

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED.

BY W. H. WAKEMAN.
Cloth. 53 Chapters.272 pages.

Containing a complete list of 300 questions such as will be asked of any
Engineer when taking examination for U. S. Government or State License, all

of which are fully answered in the text.

pRice. $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

As one engineer who has read the book says: "I think there are few engi-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more besides.

"

The author has treated of a very great variety of subjects which are of
vital importance to all "vyho wish to improve and extend their knowledge of
steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely
separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a
sturdy branch of the National Organization, makes him especially competent
in this part of the work."

The many flattering commendations which this book has already received
from competent judges arnd high authorities, speak well for its value,

- Suite 510 Marquette Building:, Chicag^o, 111.

We are making the very best Carbons now on the market^ and

selling them at prices that you cannot afford to remain unaware

oL Operating as we do the largest factory outside of the

''Trust/' with a daily capacity of 150,000 carbons, the prompt

execution of large orders is assured*

xhe: aiviefrioaim oafrboim oo
IMoblosville, Ind., KJ. S. A.
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THE C 8c ELECTRIC CO.,
GENERAL OFFICE: 143 LIBERTY STREET, NEW YORK.

808 BANK OF COMMERCE, ST. LOUIS, MO.
633 ARCH ST., PHILADELPHIA, PA.

iOi<3E:iMCIE:S IIM i^I-l_

63 OLIVER ST., BOSTON, MASS.
CUYAHOGA BUILDING, CLEVELAND, O.

i-e:a^oing cities.
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ARE YOU SAYING MONEY
On your carbons for constant potential arc lamps by using a carbon

that gives a perfectly steady light and is entirely consumed, or in other

words, are you using

ELECTRA
High grade Niiernburg Carbons?

We are carrying the largest stock of imported carbons in the West
and are getting the business.

ELECTRIC APPLIANCE COMPANY,
Electrical Supplies, . - 242Klailisoii St., Cliicago.

Send for Samples and Prices of

SAMSON Spot Cord
For Arc Ijight and Trolle.y Cord.

SAMSON CORDAGE WORKS. - BOSTON, MASS.

RAINBOW SHEET PACKING.
HAVE YOU USED IT?

Oils,

Ammonia or

AlkalieB

do not

affect it.

Steam

Joints

Made

Instantly.

NO BAKIHO OR FOLLOWINO UP.
PoteotBd fiud IMnQufactured Exclusively by

PEERLESS RUBBER MFG. CO., 16 Warren Street, New York.

Electrical Compound.
THE MOST THOROUGH INSilLATOR.

Insures Perfect Satisfaction.

ARMATURE AND FIELD COIL VARNISH,
Itlade of the Highest Ingredients^

THE STANDARD PAINT CO,
8 1 -83 John St., New York.

'J

. CHICAGO OFFICE, 189 Fifth Avenue.

kitkoi'»;ax kepkesextative,
Robert W. Blackwell, 39 Victoria SI., WeslmlnBicr, London. S. W.
Phllailelpbia Agenla, NOVELTV ELEC. CO,, 50-54 ^. Fourlb St^

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H.

MANUFACTUREKS OF

High Grade Electrical Instru-

ments of every descriotion.

RONTGEN RAY

APPARATUS
OF ALL KINDS.

ELECTRIC. SIGNS,
MINIATURE AND

DECORATIVE LAMPS.

CATALOGUES ON APPLICATION.

EDISON DECORATIVE AND MINIATURE

LAMP DEPARTMENT,

(GENERAL ELECTRIC CO.)

HARRISON, N.J.

Highest Insulation
^,-r. \ IN

Triple Petticoat China

AND

Glass Insulators

for High Voltage Power

Transmission,

Street Railway, Elec-

tric Light, Telegraph

and Telephone

Lines.

Send for Catalogues.

FRED M. LOCKE,
VICTOR, N. Y.

MANHATTAN GENERAL CONSTRUCTION CO., ^VE^^o^r-

ENCLOSED ARC LAMP
Burns 150 hours with 1 2 inches of carbons.

8,000 Manhattan Arcs in service.

100 CENTRAL STATIONS.
753 Monadnock BIdg.,

CHICAGO.
61 I John Hancock BIdg.,

BOSTON.

CHICAGO INSULATED WIRE CO.,
153 LAKE STREET, - CHICAGO.

SOME REASONS WHY YOU SHOULD USE

OIM YOUR OOIVIIVIUT-ATORS:
BECAUSE it will PREVENT SPARKING, it will keep the Commutator in good condition, it will

PREVENT CUTTING, it will not CUM THE BRUSHES.
ENDORSED BY ALL USERS. FOR SALE BY ALL SUPPLY HOUSES.

^E:r>i[3 F-OF3 p-f^ee: Sie^n/iF3i-E: ^-ri^i

K. McLENNAN & CO., Sole Manufacturers,«s Chicago, III.
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EcaKNE F. Phillips, Prest. W. A. Hathawav, Treas. W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
PROVIDEIVCi:. K. I.

BAEEMD INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERIOANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Yokk Stork, P. C. Ackerman. 10 Cortlaudt St.

Chicac.o Stokk, F. K. Donolioe, 241 MaUispn St.

^IoNTKKALBRA^fCH, Kugene V. riiillips' Electrical Works.

THE "CLARK WIRE.
FOR

SWITCHBOARD.

RAILWAY

and MOTOR USE.

CLARK WIRE"

All sizes of

Stranded and Flex-

ible Wire and
Cables with

Clark's Insulation.

Inspector Boston Fire Underwriters' Ualoit says:

"A thoroughly reliable and desirable wire la every respect."

The Clark wire has been before the public and in use for the past ten years,

and has met with universal favor. We guarantee our insulation wherever used.
Aerial, Underground or Submarine, and our net prices are as low, if not lower,
than any other first-class insulated wire. We shall be pleased to mail Catalogues,
with terms and discounts for quantities.

EASTERN ELECTRIC CABLE COMPANY.
HENKY A. CLAKK, Treas, and Gen'l Manager.
HERBERT H. EUSTIS. Pres. and Electrician.

61-63 Hampshire Street,

ok VATALII<i.>j£. V ,'

>^)ri* /'K.floK tltCVR'-^At^ flftKorAcrumi^^crjKl^o^i j,^]^

CC A
I 1^ "^JJlnclQse^l Arc Lamp.

AKJ^Km^ I50hours,notrouble.

C. S. VAN NUIS, 43 Cortlandt Street, New York.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

Ar^, Direct Curren-t artd ^Vl-terna-t-
ingr Incand^sc^n't: ^ish-ting and

Po^M^er Transmission.

/ooo
T^tSPHO^P

WMM W/f/T£ c/s /

INSTRUCTION IN ELECTRICAL ENGINEERING BY MAIL
THE CORRESPONDENCE SCHOOL OF TECHNOLOGY, CLEVELAND, OHIO.

These EleGtrical Courses, cost $14 to $120, payments monthly. ^ Six Electrical Instructors, versed in Theory, Skilled in Practice.

Also Courses in Surveying and Railroads. Bridges, Roofs and Iron Structures. Steam Engineering. Mechanical Engineering and Hydraulic Engineering.
Instructors in Allied Studies, Elementary and Advanced Mathematics, Physics. Mechanical Drawing, Etc.

Send for Catalogue. :>v Fa loi n/i o (9 I .EyKiRIM ivi o f3 e. Note Instructors.

SAL AMMONIAC.
(ELECTRIC BRAND.)

For Electrical Purposes.

Guaranteed 98/99 per cent, and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

A. KLIPSTEIN & COMPANY, 122 Pearl St., New York.

'Electric Lig'htGlobej^e^-^

'tr THE-L-ARGEST-LlHE-or

. ^ 42 MURRAY ST. NY. J
CRICAQO OFFICE, Wl E. MADISON STREET.

TRY OUR PRrCE!
Been building these machines three years

and now want to branch out.

AGENTS WANTED.
Send for calalo^-ue.

J

PIQUA IRON WORKS,
Piqna, Ohio.

WEATHERPROOF WIRE.
-AGENCIES:

Eleclric Appliance Co., Chicago, 111.

Pettingeii Andrews Co,, Boston, fflass.

Electrical Engineering Co., Minneapolis, Minn,

W/ St, Louis Electrical Supply Co., St. Louis, M

Bradford Belting Co., Cincinnati, Ohio.

Phillips Insulated Wire Co.
>

NEW YORK OFFICE:

39 and 41 Cortlandt St.

FACTORY:

Pawtucket, R. I.
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POSITION WANTED
As electrician of an electric railway system.
Thoroughly familiar with armature winding and
car equipment. Can furnish first-class refer-

ences. Over eight years' experience and am
entirely capable of taking complete charge of

plant. Situation in tlie West preferred. Ad-
dress "C- A- G.." care Western Electrician,
Suite 510 Marquette Building, Chicago. .

WANTED.
Position wanted hy an all-round electrician,

capahle of installing electric light, power or
railway systems and managing same. Is willing

to taUe good position in any brancn. Best of

references. Address "It. H. F.,"care Western
Electrician, 510 Marquette Bldg., Chicago.

WAIMTED.
An electrician and engineer of nine years! ex-

perience In the installation and operation of

electric lighting plants desires the superintend-
ency of a central station. Address '-S. M. P.,"
care Western Electrician, Suite 510 Mar-
quette Building, Chicago.

ARMATURES TO REWIND.
Winders direct from T.-H. and Westinghouse
shops. Work guaranteed. Ten years' experience.
Light plants installed complete. Send for prices.

HODCE, WALSH & LORINC,
531 Delaware, Kansas City, Mo,

SITUATION WANTED.
By a first-class male stenographer, cahgraph

operator and office man with long experience in

electrical business. Large capacitj' and willing-
ness for work. Best references. Can intelligently
handle and take charge of correspondence inde-
pendently of dictation. ?G0,00 per month. Address
' H.L. ,' care Western Electrician, Suite 510
Marquette Building, Chicago.

POSITION WANTED.
By a yoimg married man who has had eleven

years' exfierience with electrical machinery and
fourteen years' experience with engines. Can
rewind all armatures, understands exterior and
interior wiring, arc lamps and general repairs.
Will be ready to take position Nov. 1. Address
"W. E. D.," Box 270. Fowler. Ind.

FOR SALE.
One 1,000 light iucand'-sceLit dynamo and one

100 light incandescent. Both direct current, com-

pouad wound.

I A., i-iiime: & cso.,
234 E. Lake Street,

CHICAGO.

ELECTRIC LIGHT PLANT.
A splendid opportunity is here offered of pur-

chasing a well equipped electric light plant, com-
plete In every detail, and whicli has been in
operation for several years.
The plant consists of one Watertown engine.

125. "horse power; one Ball engine. 100 horse
power; one Watertown engine, 2o horse power;
two Brush dynamos. 30 are lights each; one Col-
burn dynamo, 800 lights, 16 candle power, and
one Edison dynamo, 200 16 candle power lights;
two boilers, 16 feet by CO inches, etc., etc. Address

CliAY i^TACKER.
Trustee ClarksvIUe Electric Light Co..

C'larkHville. Tenii.

JUST PUBLISHED.

DYNAMOS,
A practical explanation of the Designing,

Construction, Operation, Main-
tenance and tht-

CARE AND MANAGEMENT

DVINAiVlOS,
BY F. S. HUNTING,

Chii-( KTitfiiiiv!r ForL Wayne Kh-ctric Ciir-
jxiration.

2(1 I'aK.-n, Slz<! 7 by 10 iiiclnw. It- IIIiihI l•;l|•rlJll^

I*ain|)h)i-l Form.

ELECTRICIAN PUBLISHING COMPANY,

Nnlte'510 Marquette Itldg., ,. Chlcaeo.

Agents Wanted.

A few good live agenti*

to take subscriptions for

the WESTERN ELEC-
TRICIAIV and handle our

book publications. Liberal

commissions paid.

Address, stating- expe-

rience and references.

Electrician Publishing Co.,

5 I O MARQUETTE BLDC,

CHICAGO.

WE UNDERSELL ALL!
Bicycle Electric Lights 83.00
Necktie ElectricLiehts 1.50
Edison Electric Motors 1.00
Battery Fan Jlotors b.OO
S8 Medical Batteries 3.95
Induction Coils 1,76
Electric Bells flnest, .25
Dry Batteries Best, .25

Discountto Dealers.

Our Bicycle Electi-ic Light
is the best thincf tliat ever
liapfjcned. Catalogue free.

OHIO ELECTRIC WORKS, Cleveland, Ohio.

PUSH^
BUTTON

FOR STREET CARS.

Ask your Dealer for Style "C."

^ ^ HUEBEL & MANGER,
®'*''' ^- MANUFACTURERS,

290 Graham Street, - Brooklyn, N, Y.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite 610 Marquette Bldg., CHICAGO.

Mechanical

Engineers

who are interested in elec-

tricity should write for our

catalogue of . , . . . .

ELECTRICAL

BOOKS.

Electrician Publishing

Company,

Suite 510 Marquette Buildin);,

CHICAGO.

Sf WHITE CEDAR POLES
Write the DE WITT BROWN CKnAR CO.. Dlenomlnee. Mlcli.

WHOLESALE

Ieleg;raph, Telophone, Electric Li^ht

AND STREET RAILWAY POLES.
Manufactured from Live Cedar ^jpeled. Quick

shipments and best quality.

OCONTO. \7IS.

The

T. H. Brady. New Britain, .Conn., U. S. A.,

Manufacturer of Mast Arms.Pole and
Swinging Hoods. House Brackets and
otlier Specialties for Construction
Work.

—

Cai&po^ies and Prices fur-
nished on application.

Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. EusTis, Gen'l Pass. Agent, C, B.

&Q. R. R., Chicago, IlL

Incandescent Lamp Supporters.

Instant placement and fixture of lamp in any
desired position, wltli no attention to fastenings.
Adapted to every requirement from library to
workslioij. Send for catalogue C.

THE 0. C. WHITE CO., WORCESTER, MASS.

lA- Clede BATTERiEsf

IPORCEIAIIH IS5U[ATI0n Ot all KindsJ
Wc Solicit the maKlns ol

Specal Designs of PorceljAin.

-fj STEl ENGINEERING
(SlnUonttry, Locomolivc or Mnrinp); McclmO'
Ii>; illecliiinip.ilDfmvlng; E|pclrlcit.v ; Arehl-

,
li'elurp; Arrhltpdunil I)rn»'tiig and Uct>ign-

_; Civil, Riiilroiiil, rtrlil^p, aiiiiilclpul nnd
J lljjlrniilic Engineering; iHumbing; Mining:
Fraspccting; En^lltih llrnnuhV-N.

The Steam JEJiigineering course is

I intended to qualify eiigiiieera to se-

\ cure Liceniea.
Send for Free circular and Book of

Testimonials, Etaling the subject you
wish to study, to

Tlie IntprnaUonal ~[ B. 1002.
i Correspondence SellooIh, j Scranton,Fat

m

ELECTRICITY (;fg
Mpchiinlcst Archlleptural Drnwln^ and De-

Blgnlnp; Architecture; Jleeluinlcnl Drawing!

Slenm Englneprlng (Stjillonnry, Locomotive or

\ Marine); Civil, nullroud, Brlilge, llyilniullc nnd
' Municipal Euelnecrins; Plumbing nnd Ilt-nt.

lug; Coal nnd Mcliil ffllnlng; Prospecting, a

, the English ltranchc>i. m

\ Until further notice experimental
;

J
apparatus will ^e ftirnished free to

' students. Send for Free Circular and
Book of Testimonials. etJiting the

subject you wisli to study, to

The Internntlonnl "( b. 1002.
1 Corrcspoiideutc Stliools, J Scranlon,Pa

The Electric Railway of To=day,

BY H. B. PRINDLE.

60 PAGES, PROFUSELY ILLUSTRATED.

PRICE

REDUCED TO 25 CENTS.

The author describes the ELECTRIC RAILWAY
SYSTEM in a popular manner, using such lan-
guage that the reader who is unfamiliar with
technical terms can readily understand the
construction of the apparatus and the func-
tions of various appliances used in the electri-

cal propulsion of street cars.

It contains a vast amount of useful and
valuable information for every motorman and
those interested generally in Electric Railway
work and improvement.

PRICE 25 CENTS.

POSTKGE F=REE.

Electrician Publishing Co.,
Suite 5 1 Marquette Building^, CHICAGO.
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THE SECOND HANDS
ALL POINT THIS WAY: ^-^

A FEW BARGAINS IN SECOND-HANDS.
W. p. 30 T.-H. Motors $75 each.

One 3,000 light La Roche Alternator $900
4-0. W. P. Wire ll^c. per lb.

60 K. W. Westinghouse Alternators $600 each.
One 750 light IVational Alternator $400

8E1VD FOR OCTOBER BIXLETIIV.

LARGEST LIST
OP SECOXD-HAXD STREET RAILWAY AXD

ELECTRIC LIGHTING APPARATUS IN AMERICA,

Shipping Department; 183 Lake St. OHIOiD^GO. 1635 Monadnock.

BINDERS
FOR THE

I Im
$1.00 Each.

ElectricmMl
CHICAGO.

OF INSULATED WIRES AND CABLES.
By Heebeet Laws Webb.

A New Book—Just What You Need.

A Practical Guide to the Testing of Electric Light, Electric

Railway, Telephone and Telegraph Wires.

PRICE, POSTA6X: PBEPATD, 91.00.

SEXD IN TOVB OBBEB NOW.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building, CHICAGO.

The Electrician Publishing Co., Suite 510 Marquette
Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

The Standard Open Circuit Batteries
of the World.

SEND FOR CIRCULAR AND PRICE3.

THE LECLANCH'E BATTERY CO.,
111 to 117 East 131st St., N. Y.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 510 Marquette Building,

CHICAGO, ILL.

ONE
DOLLAR
EACH.

NEW YORK: 219 Havemeyer Building. CHICAGO: 1537 Monadnock Building.

Perkins Incandescent Lamps.
ANY VOLTAGE, AND FROM 8 TO 50 CANDLE POWER.

Exact shape of lamp foi* decorating purposes; 2 inches in diameter.
Plain, Ground Glass, and Genuine Colored in stock.

Standard lamps take Syi watts per candle power; lamps also made
of higiier efficiency if required. Our Double Carbon

Street Railway Lamps the best made.

PERKINS ELECTRIC SWITCH MFC. CO.,
MARTF-ORD, COIMIM.
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WESTERN TELEPHONE

—^CONSTRUCTION CO.
250 S. Clinton Street, CHICAGO,

."
. LARGEST MANUFACTURERS t)F , .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

GRAPHITE SPECIALTIES
FOK EliECTRICAI. USES:

draphite Rods of Various lien^hs, from 1-5 Ohm to 100 Ohms Resistance
to the inch. Oraphite Boxes and Crucibles, Resistinff Heats

of 4,000 Degrees. Inquiries Gladly Answered.

JOS. DIXON CRUCIBLE CO., Jersey City, N .J.

'We Slanafactnre

SIlSeTELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL, MINN.

T
ELEPHONE
Send for our prices before you

place your orders. SDEVEAU &CO.,
32 AND 34 FRANKFORT ST., NEW YORK.

^UFACTORy.

SrmoMG

™F"OI

TEL|mNES
YIADuFcO^BLore.

Bound Volumes
OF THB

yifESTERN [lEGTRICIAN

FOR 3ALB,

From Vol. I. to Vol. XV.

AI>r)BSSS

ELECTRICJAN PUBLISHING CO.,

Suite 510 Marquette BuUdiug, CUICAUO

[SEND FOR PATALOGUE.
iTFjAN SMITTERS,^ COILS,Nl^jj^ -PARTS,

EivEHyWHWlMAGN ETO
grrT'ag, ' sel^s.

llSSOURlTtLEPHOa^f
' 9I7-9I9\jMFG-®'|I
MARKET ST., STLOUIS.r

I^HE T^RLaEPHONR hand-book
BY HERBERT LAWS WEBB.

Mf?nhernf tfir Atnrrinin InHtUiitp. of JSleclrical S^thglneers^aml of the hiHitiition of Elei:trical hliujineers, London. Author of "A Practical Guide to the. Testing of
Insulated Wircit and Cablcn." Joint Author of ' Mectricity iii Daily Life."

Koolc Size, F^rice $I.OO.1^6 Phages, 136 lllus-tra-tions, Clo-tH, IHancl-
KXTlIAfT FI!OM rilKKACE.

•'Tliis llltir- lp(ii)k liiis hn |ir'-|.-iisi,,ii tn l.ri .(iiivi.i.'n'il :i .i.iiii'l'-t'- tn-alisi- .,11 t('l'-|iiiriMv as It r\isr^; in Aiiierlra. Tim tliiio for svicli ;i work U not yet <'otnfi. Hut It is felt that there Is a demanfi
for riiirit.:tl*r;il hook on i.|f|.ii..ijri unrklut; atid iti;iii;itr*iiifii[. aii-l lli.' iKLIiri loXK 1 1 A \ I

> llouK is an attnnipt at hieetiup; that di'iiiaud. With the exception of a few clianters dealinp; with
ti'TtaIn lorniK of traiiMniiiirs and ici^civcrs usid in hjimiic, wliirli air nlvi-ii lor llir itiLniniLtioii of those who may wish to engatje In the manufacture of telephones, the book is based eutlrely on
standard Amcrleau practlru; and most ol tin; inaLcrlal, apjiaratu-s and inctlKuls di Miihcd are peculiar to or Iiave orit^lnated in tills country."

No pains iiavo been spared to makd It the best Iiook oflts kind. It Is rltjht ui) to dato, inConsely pracllcal. and so plain and clear in Us lau^uaue tliat anyone can understand and learn from it

ovorythint; rcKardlnK telephone work and liianauoinent. It conlorms In size anil style to our other lland-IJooks whicn liave been so favoraldy received by the entire electrical fraternity.

CHAl-IKU 1. The Invention of tlieTelephoni'.
2. Sound Waves. Articulate S|)cecli.
3. Klectric Trdephony. The Hell Tele|dione.
4. Tlie Microphonr".
D. Current Induction. lOicctroinaKuotlc In-

duction.
6. The Induction foil: Its Use In tlie Telo-

pliono TraDKJidtter,
7. Tho Corn il'te'l'eir-phouc Circuit.
8. Mairn'-t 'l<tl(i|dii)ucs.

I). The i;.-llT.!f|ihnM<!it('celver.
10, Other lornis ei ,M:iKnc'tTcleiiliones,
U. Tlio (lower, Adcr and D'ArHonval ]{(;c<!lv-

ers. Morcudler's lii-Telcplione.
12. TlJe Hl(rnii;uH, Kotyra, Weumayer and

B'lttcher KecelverH.

-COMTENTS.
CHAPTKRi.'). Carbon Transmitters.

14. The ItlaknTraiisiiiltlrr.
in. The I.mm I »isi;nMT TraiiMultter.
1(1. The Si.lld-hark Tiativiiiiit(.iir.

17. Tho llcrliner T raii.siiidLer.

IH. Tho Cuttrlss Transmitter,
li). Various Kuropean Trau'-mltters.
•H). 'i'lio li:ilU'|ency of Carbon Transmitters.
21. IJatterlns f.ir T--lc].linnr Work.
U2. Oi)en rlivud I'.altnirs.

1-A. CToscd rirviiit llatlcrlns.

LM. The I'rai Ll-'ai .Mauaymiont of Batteries.
•:Ti. Magneto Hell.
21}, AutomaLlc Switclios.
27, Toiephime Line Construction.

CHArTlLUi-S. Metallic Circuit.
2ii. Uudernround Wires.
30. l,inh tiling Arrestrrs.
.31. luside Wiriiit;.

3'.i. Installaii'in ol Telephone iListrumeiits.

33. InspecllMU and Malnti-nance.
34. TiieCnmirns. 1; Its Is.- in Telepliouy.

35. Electrnmat^nrllc lielardatlon.

36. Excliaiiiii- WiU'lvliii.'.

37. Small lAi'liant^rs.

38. PartV l.im's; Til." Brldjilng Hell.

•Ad. LoUfj; Dlstanre lelopliony.

40. Duplex Tole|)liony.

41. Simultaneous Telegraphy and Tele|)houy

Appendix.

I

Pabiiiihedandfor«i.i«i,y ELECTRICIAN PUBLISHING CO.; Suite BIO Marquette Building, CHICAGO.
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NA/AI-KER OOMRAIMY,
MAIN OFFICE AND WORKS: CLEVELAND, OHIO.

-BRANCH of'P'ice::
Minneapolis, 470 Syndicate Arcade.
Waco, Tex., Waco Electrical Supply Co,

New York, 914 Postal Telegraph Bldg. San FrancUco, cor. Fremont and Howard Sta. St. Louis. 715 North Second St.

Boston, 8 Oliver St. Meridian, Miss., W. K. Hall, Agent. New Haven. 140 Winchester Ave.

Philadelphia, 748 Drexel Bide, Pittsburg, 1012 Carnegie Bide, Chicago, 1143 Jlarquette Bids-. ., .at, ki „ o nji„„.
Australia. Ecfte & Edge. No. 250 Pitts St., Sydney, N. S. Wales. Johannesburg, S. A. Republic. sTierrlff, Swingley & Co., No. 19Eoblnson Buildings, „„„„,,

EMonean countries represented by Exploitation de« Procedes Eiectrlcques Walker, 6 Bue Boudreau, Paris, Japanese and Chinese Empires represented by BagnaU »
HlUls, Tokohama, Japan.
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The Rand=McNalIy Atlases.

INDEXED ATLAS OF THE WORLD.

The most thorough and exhaustive work of its kind published

either in the United States or abroad. - It is not merely

a "collection of maps," but an encyclopedia,

a railway directory and a gazetteer.

460 PACES. SIZE f5x2

Can be obtained in two elegantly bound volumes, viz.:

FOREIGN COUNTRIES (Vol. IK
Including all countries foreign to the United States. 324 pages.

i

UNITED STATES (Vol- 2)-
Pertaining exclusively to the United States. 236 pages.

At the following exiremely low prices:

Two volumes, extra fancy-lined cloth, beveled covers, embossed side stamp
and gold title, marble edges, $18.50.

Two volumes, half leather, seal grain, beveled covers, embossed side stamp
and gold title, gold edges, $23.50.

Two volumes, full leather, seal grain, embossed beveled covers, elaborate gold
side stamp and title, gold edges, $28.50.

OTHER ATLASES.
BUSINESS ATLAS OF THE U. S.

[Issued and corrected yearly). Contains large scale maps of every state and
territory, with complete index, showing every place that has a name, its popu-
lation, express company, railroad, money order office, telegraph station, etc.

Cloth, $7. .50,

UNIVERSAL ATLAS.
-ll-l pages, including 157 pages of colored maps. Everything new and up to

date. The maps cover every country of the world and every state and territory,
as well as the leading cities of the U. .S. Cloth, $.5.00; half leather, $0.00; full
leather, Pi.M.

THE TWENTIETH CENTURY ATLAS.
1«0 pages, devoted entirely to maps with a marginal index, giving list of

important towns arranged in Ihe order of their importance. Cloth, $3.00;
leather, $5,00.

THE POPULAR ATLAS.
Same as the Twentieth Century but in cheaper binding. Cloth, $2.50.

Detroit Electric Heating Co.,
JIASl'FAfTlTREIlS OF

ALL KINDS OF
ELECTRICAL HEATING DEVICES.

NO. 3 PORTABLE STOVE.
NO. 4 PORTABLE STOVE. COVER REMOVED.

THE "MULTITUBULAR" HEATERS for Motor Cars, Cat>iQS, Staterooms, Show Windows,
rortable Stoves, etc. Cooking Apparatus, Laundry Irons, Water Heaters, Ovens and Evaporators.

DETROIT ELECTRIC HEATING CO.,
132 Shelby St., DETROIT, MICH.

The Electric Motor and Its Applications.

By T. C. MARTIN AND JOSEPH WETZLER.

THIRD EDITION.

With an Appendix by Dr. Louis Bell, bringing the book down to date.

Clotb, 315 large-quarto pages, 3S3 Illustrations. Price, $3.00.

RANO,McNALLY& CO., CHICAGO, ILL

The wealth of information contained iff the three hundred and odd large

double-column pages of thi* important work is equaled in few special technical

treatises, even those of a professedly exhauslivecharacter. More than one hundred

different motors are described and illustrated^—many in great detail— and the

different applications are similarly fully treated. Many of the illustrations are

full page, and the details of construction, particularly oi armatures, are fully

illustrated^ The treatment is simple, clear and concise, and littlo mathematics
is employed, the work being essentially of a practical and largely of a descriptive

character. The section on alternating motors resumes in a simple manner with-

out mathematical formulas, the principles upon which they are based, and that

on thermo-magnetic motors treats this interesting class in greater detail than

can be found in any other publication. An interesting feature is the historical

method of treatment, by means of which the different steps in the advance of

theories and design can be clearly traced, and the varying results of explorations

in many directions instructively followed.

CONTENTS.
Chapter I. Elementary Considerations.—Chapter II. Early Motors and E.x-

periments in Europe.—Chapter III. Early Motors and Experiiiaents in America.

—Chapter IV. The Electrical Transmission of Power.—Chapter V. The Modern
Electric Railway and Tramway in Europe.—Chapter VI. The Modern Electric

Railway and Street-car Line in American.—Chapter VII. The Use of Storage

Batteries with Electric Motors fdr Street Railways.—Chapter VIII. The Indus-

trial Application of Electric Motors in Europe.—Chapter IX. The Industrial

Application of Electric Motors in America.—Chapter X. Electric Motors in

Marine and Aerial Navigation.—Chapter XI. Telpherage.—Chapters XII, XIII.

Latest American Motors and Mot^)r Systems.—Chapter XIV. Latest European

Motors and Motor Systems. — Chapter XV. Alternating Current Motors.

—

Chapter XVI. Thermo-magnetite Motors.—Appendix. The Development of thB

Electric Motor since 1888.

Copies of this or any other electrical book published uill be sent by mail, postage

P'XXPAID, to any address in the world, on receipt of price.

F.LECTRICIAN PUBLISHING CO.,
Suite sio Marquette Building, CHrCAQO.
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Series

j
Parallel

1
Controllers.

Electric

Company,
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MANUFACTURES THE

QP'OT AND MOST
131^0 1 EFFICIENT .

^
Electric

Car

'

Brakes.

EI.KCTRIC

Station and

: Car
RAILWAY APPARATUS.

,

Apparatus.

.

THE PACT ... ,

*

That over 80 per cent, of the

ELECTRIC RAILROADS in

the WORLD are equipped with

G. E. APPARATUS proves '

the above statement.

Overhead

Line

Supplies.

MAIN OFFICE, SCHENECTADY, N. Y.

' Sales Offices in All Large Cities of the

United States.

Headquarters,

Southern ;

Hotel,

St. Louis.

For Canada, address CANADIAN GENERAL ELECl'RIC
COMPANY, Ltd., Toronto, Can.

See our

Exhibit at

St. Louis.

-—•— —•— —•—«

—
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FCONOMY PAYS niVIDENDS.
c
L
I

M
g

X ' B
'?

E
R
S.

Partial view of our inHtallutiou of Brooklyn City & \'ewtoivu Kaili'oad <'o.. Brooklyn, N. Y.

DON'T TALK BOILER, until you write us and learn how we surpass all others in points of Safety, Economy, Evaporation, Steaming QuaN
ities, Steadiness of Water Level, Accessibility, Draft. We can demonstrate that our heating surface is fifty to one of grate.

Manufactured by

ABSOLUTELY NO DEAD POINTS IN CIRCULATION.

THE OLONBROGK STEAM BOILER CO., Brooklyn, N. Y.
Send for new
Catalogue. .

.

"ELECTRIC LIGHTING,"
A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

Engineers, Students and Others Interested in tiie Installation or
Operation of Electrical Plants.

•ri«

13 B. CROCKE
Professor of Electrical Engineering, Columbia University, New York

l^repaid. - Practical and UPp-
Just the Book you want. '450 Pages, over 150 Illustrations. Read the

tabue: of- coimte

•bo-Da-t4

Chapter I, Introduction; Chapter II, History of Electric Lighting; Chapter III, General Units and Measures; Chapter IV, Classification
and Selection of Electric Lighting System; Chapter V, The Location and General Arrangement of Electric Lighting Plants; Chapter VI, Build-
ings for Electric Lighting Plants; Chapter VII, Possible Sources of Electrical Energy; Chapter VIII, The Steam Engine, History and General
Principles; Chapter IX, Steam Boilers for Electric Lighting; Chapter X, Steam Engines for Electric Lighting, General Construction; Chapter
XI, Typical Forms of Steam Engine for Electric Lighting; Chapter XII, Steam Engines for Electric Lighting, Selection, Installation and
Management; Chapter XIII, Gas, Oil and Hot Air Engines; Chapter XIV, Water Wheels and Windmills; Chapter XV, Mechanical Connec-
tions between Engines and Dynamos, Direct Coupling, Belting and Shafting; Chapter XVI, Toothed, Friction and Other Gearing; Chapter
XVII, Principles, Construction and Management; Chapter XXI, Applications of Accumulators in Electric Lighting; Chapter XXII, Switch-
boards, Including Switches, Fuses and Circuit-Breakers; Chapter XXIII, Electrical Measuring Instruments; Chapter XXIV, Lightning Arresters.

Every Eneiiu-er and Elc-ctriciun who desirett to thoroughly master the Art of Electric Eighting should have a copy of
this book. Sent promptly.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building,
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Directory of Principal Electrical and Mechanical Engineers.

I
B. J. Arnold, Mem. a. i. e. e.

Consnltlne Electrical Engineer.

I
8PE0UI,tt:

r Elefltrlo BsUwbtb and Power Statlonj-

I 1S41 Harqnette Bldg.. Chlcaeo.

Force Bain,
Electrical and

CoDSUltius, Mechanical Engineer.
Desi^lDR,
Superrislnp, Plans, Specificatioirs and
Constructing, General EnEineerlng.
Testing. Expert in Patent Causes.

Suite 1657, 165S and 1659
Honadnock Bldg.. €HlCA€iO.

William H. Bryan, M. £.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations. Reports. Estimates, Plans,
Specifications, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Turner Bnilfling, St. Loais.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.
Pesigns for special machinery.
Plans, specifications, tests, supervision.

1433-*i4 Monadnock Bldg.. Chieaso.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests. -

306 Oriel Bid?., ST. I^OLIS, MO.

PLATINUM
For atl Purposes.

Scrap and Native Platloam Forohased,
BAKER & CO., 408-414 New Jersey

Railroad Ave., Newark. N. J.

INTERNATIONAL ELECTRIC CO.,
76 Beekman Street.

Xew York.
Ruhmkorff

Induction Coils,

Telcpbone Colls, Experi>

mcDtal Work, Small Ma*
cbinery, BtadiDg Posts.

Clymer&Heilman

Electricians
CoRBfSPONDENCE

SoucTED READING, PA.
Bulletin Ko. 2, Geueml Supplies.

No. 4. :Meilica! and Surgical Apparatus.
>'o. 10. Dental Apparatus.
No. 12. Bvnamos, Experimental.
No. 14, Motors, Battery.
No. 20. Elec. Cook'g & Heat. Apparatus.

X-Kay Apparatus. (Special Circular.)
We shall be pleased to mall any of theseon request.

Telephone Men!
Read Webb's "Telephone Hand-

Book." Price, $1.00. . . .

Electrician Publisliing Company,
Suite 510 3Iaranette Bids., Chicago.

BE sure to send

your book orders

to us if you wish

to save ^ ^ ^

Time
AND

Money.
We have all the latest elec-

trical books and can fill your

orders promptly.

»»*#*******•

Electrician Publishing Co.,

SUITE 510,

Marquette BIdg., - CHICAGO.

Virginius J. Mayo,
Electrical and Mechanical Engineering.

Consulting, Designing, Supervising,

Contractor and Manufacturer of Ma-
chinery for special purposes.

TEL. MAIN 436.

lOO N. CUnton St_ CHICACiO.

The Electrician Publishing

Co., Suite 510 Marquette

Building, Chicago. Headquar-

ters for all latest Electrical

Books. Write for Cataloaiue.

HIGH GRADE on paper means little,

BUT in fact and manufacture MUCH.

WORLD CYCLES
ARE BUILT TO LAST.

Champion John 5. Johnson rides one.

'_ Ex-Amatiur Champion Roy McDonald rides one.

A. D. Kennedy, Jr., the record breaker, rides one.

Am. Champion George Ruppert rides one.

Homer Fairmon, Pat. O'Conor and other crack riders are

all winning races on WORLD CYCLES.

THEY ARE UP-TO-DATE AND SWELL.
Write ns for Priices. Catalogues Free.

ARNOLD, SCHWINN & CO., Manufacturers.

Peoria and Lake Sts., Chicago, U. S. A.

Price Reduced!
THE REVISED EDITION OF

Prof. Silvanus P. Thompson's Book,

Dynamo Electric

Machinery,

NOW $6.00.

New Edition, Revised and Greatly Enlarged, Price S6.00.

This is the long expected edition of Prof. Thompson's standard

work. -It contains nearly 1,000 pages, and is profusely illustrated.

Orders should be sent in at once.

Sent, postage prepaid, to anj' address on receipt of price.

ELECTRICIAN PUBLISHING CO.,
-Suite .«iio Marquette Building:. CHICAOO.

Hot

Cool

Weather or

Weather the

WESTERN

ELECTRICIAN
Is always interesting. Always contains
timely information as well as the latest
news. If you are not a regular reader
send us your name and address for trial

offer.

WESTERN ELECTRICIAN.
Suite 510 Marquette Building,

CHICAGO, - - ILL.

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study, of

' electricity. Subscribe now.

$3.00 per year, in advance.

Electrician Publishing Co.,

CHICAGOSuite 510 Marquette BIdg.,

The COAST LINE to MACKINAC

W CLEVELAND
MACKINAC o

2 New Steel Passenger Steamers
The Greatest Perfection yet attained in Boat

Construction — Luxurious Equipment, Artistic
Furnishing, Decoration and Elficlent Service,
insuring the highest degree of

COnFORT, SPEED AND SAFETY.
Four Trips per Week Between

Toledo, Detroit #Mackina*
PETOSKEY, "the SOO," MARQUETTE,

AND DULUTH.
LOW RATES to Picturesque Mackinac- and

Return, including Heals and Berths. From
Cleveland, $i8; from Toledo, $15; from Detroit,
$13.50.

EVERY EVENINQ

Between Detroit and Cleveland
Connecting at Cleveland with Earliest.TTiins

for all points East, South and Southwest and at

Detroit for all points North and Northwest.

SundayTrips June, July, August and September Only.

EVERY DAY BETWEEN

Cleveland, Put=in=Bay ^ Toledo
Send for Illustrated Pamphlet. Address

''A. A. SCHANTZ, 4c m. *.. DETROIT* MICH<

Tte Detioit ami Olevelaml Steam Hav. Co,

ITS ALL RIGHT
Webb's Telephone Hand-Book. A book for the

expert as well as the novice- Price $1.00.

ELECTRICIAN PUBLISHING CO.,
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PROGRESS THE ORDER OF THE AGE.

The New American Leads.
Kecent improTementa made in the New Amerloan Turbine have increased the power as per their

diameterf and produced greater efficiency from whole to haif water than any other turbine, aa

evidenced by the following, copied from certified testa msde at Hoiyolie, IVIasa., on the dates named,

and signed by A. F. Sicltman, engineer in charge of experiments, and E. S. Waters, hydraulic

The originals of these certificates and tests of other sized wheels can be seen at our office.

Tesl of a «-inch Wlieel-Julj 9, 1894.

tj^^A Bev.per Cu. Ft. „ p Per
°'"'^' Min. perSec.

^'^^ Cent.

16.06
16.42

16.78
17.03

16.88

119.17

122.00
117.33
111.83
118.67

141.58 205.27

127.18 196.19
112.60 175.74

9S.12 149.99

82.07 1118.40

79.76

32.68
82.18
79.31

75.52

Test Of a 42-Inch Wheel-July 14^1894.

Head Kev.per Cu. Ft. „ p°^"'- Min. perSec. "• ^

16.33
16.66
16.59

17.13
17.48

128.00

134.80
129.33
125.25

121.00

134.18
120.85
104.85

92.76
70.eo

199.56
188.14
162.89

142.40
98.85

Per
Cent.

80.50

83.09

82 77
79.21

70.60

For information and catalogue write 1

THE DAYTON GLOBE IRON WORKS CO, Dayton, 0„ U. S. A. i

Best Makes,
Fine Order,
Cheap for Cash.

SEXB FOR lilST OF 20.

I THOS. P. CONARD, 322 Walnut Street, PHILADELPHIA, PA.

AUTOMATIC ENGINES,

Racine Automatic

HIQH SPEED

ENGINES
From 1 to 125 n. P.

Especially Adapfed for

ELECTRIC
LIGHTING,

And all places where
high speed in connection
with economy is desired.

Over2,500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing ournew
1 to 6 H. P. Auto-
matic Engine and
Boiler outfit.

Racine Hardware Co.,
RACINE, WIS.

AT full load we guarantee a voltage fluctuation

not exceeding two volts, and gas consumption
not exceeding 50 cubic feet per kilowatt hour,
equal to from sixteen to twenty-flve full powered
c. p. lamps, according to
wattace of lamp used.

CLIMAX GAS ENGINE CO.,
Manufacturers of Gas En-
slnes for electric light and
all other power purposes.

31 Fulton St., BROOKLYN.
The only gas engine ex-

hibited with Ammeter. Volt-
meter and Gasmeter in full

view, wliich enables intend-
ing purchasers to test the
truth of our statements be-
fore purchasing engines, in-

stead of h avin g to take
statements and engines on
faith. We show better re-

sults than we guarantee. See
page Hii, issue Oct. 3. 1896.

THETELEPHOM HAND-BOOK
BY

HERBERT LAWS WEBB.
Price §1.00.

The only complete and practical work
of its kind on the market.

PUBLISHED BY

THE ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building, Chicago

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATaLoGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY. NEWAYGO, MICH., U. S. A

WATER WHEELS
For heads of 3 feet to 2000 feet.

Speci&llT' desffrned and ftdapt«d ^
ELECTRIC POWER AND LIGHTNING PLANTS.
Securing a hieh firiiaranteed percentagre »nd great steadiness i^

motion, under variable loadfi. An nneqnaled concentration of powei,

and an unprecedented hlsb velocity. Its qnlcklT operating bal'^

anced grates, affords prompt and fine regulation by eovemor. SatiS'^

faction guaranteed where others fall, Wriw for catalogue, and fUt*
your wants*

^

lAMES LEFFEL & CO., Springfield, Ohio, U. S. A.

JS. OOOD BOOK!!
NOSnl REKDY.

ELECTRIC TRANSMISSION HAND-BOOK
Lieut. F. B. Badt's latest addition to our famous lnand-bool< series, of wliicli

45,000 copies Inave been sold. Tine new bootc deals in the author's well-known
practical style with all the problems of Electric Power Transmission.

NOW READY.

Electrician Publishing Company,
PRICE $1.00.

Suite 510 Marquette Building, Chicago.

THE Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
<;iveH more power p*'r dlani<*tor with a

lii;;h4'i' p«'i'<'<*iit!iy:<' ol'iiM^'I'iiI ^'IT^-i'l tliitii nuy ofhi'r
a*-ii1<t-\vIh'<'I iM-rt'lol'oi-i^ iiiiih-. All si/cs. I'i^lit ami luft
liaijti.arr hiilll 1 rom |.;ill,.T[is jirf H-d iiikI.t syslnuati.' tuiats In
tin- llnlvnl;r-|rsfmi; Fhiiin-.

rartics lia\itiu' )itn\cr jilfints w'liloli ai'o unsatisfactory, and
tliost^ciiiit'-iiiiilaiiiit; tlm liriiinivotiKMitof power.s, will iind It to
llU'if llllfrrsl I > rn]i!«T Willi IIll', WM I aill IVl 1 1 |nf>^ (^ {fliai*-
aiil<'<- i-1-NiillK ^\ h«'iM* nthi'i'M liiivo rail('<r. no initt-
u-r wlial iiialtt' ol't iirliiiK* liaM Im'I'ii ill IIH4*. STATR
ici:<ti iiti:ni:-VTH axi> ni:\i> for <ata-
i.4M,rri:.

S. MORGAN SMITH. York, Pa.
Estimatca furnlHlHul for (;omploto power plautH aud

rutJUltH gtiurunttieu.

NOTICE.
TO THOSE INTERESTED IN ELECTRIC

LIGHTING.

It you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

ovdcf a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is just the book

thousands of men have been waiting for; it will be what you

want. 275 pages. Illustrated. Cloth, $2.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Bldg., Chicago,
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THE BALL
ENGINE CO.,

BUILDERS OF

^2ff--^^^?^^-"^f'^ -^ ^

BALL
AUTOMATIC ENGINES,

^'" Double "Florida"

Steam ^^^^^"^ BoHer,

being Sectional, can easily be taken through
any ordinary door or window—that is not

an unimportant advantage.

—

Catalogue.

*^7nerican S^o/'/erCompany.
"WE HEAT THE WORLD."

New York: 94 Centre St. Chicago: 84 Lake St.

CHICAGO CAS and GASOLINE ENGINE

J. J. NORMAN CO., nfrs..

Used for -jiBklDg £lectric Lig^ht or furDlshing

power Jor any purpoae required. St>eciaUy

adapted for electric light In private enterprleea.

The latestgreat invention of thla progreseive age.

BrJIt in from 2 to 50 horee power. Stationary or

Tyortable. Ib the simplest power on the market. A
dwarf in size; a Samson la strength. Costs bat

little to mn It. Has no eqaal for even speed and

durability. Bend for catalogue.

60 and 62 S. Clinton Street. CHICAGO.

IfyOUWintanV wehd^/efumheapopefori
Yum>^ \>^ I ^omeoffhe'/drgestDrml
^^<o;rx ^SD\

I //}fi)e country. 7

2WMM5t..CHICAB0.

ROOTIMPROVEDWATERTUBEiBOILER.

SBLLISa AGENTS;

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff Street. NEW YORK.

J. C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

i^-n^sU.i

Special attention given to the building of Electric Motor and Trail Cars.

BuJioers of Brill No. 21 Truck with solid forged frame, and "Eureka" Maximum Traction Pivotal Truckc

The Glonbrock Steam Boiler Go.,

BROOKLYN, N. Y.
Manultcturtrt tl thi

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BtJiLT IN rrivixs OF so TO 1,000 H. I».

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Glasses of lion Work.

Speclflcatlonn, drawlMcn and Prleea tiiTBlahe*
on application.

Send tor Catalogue of Climax and Compound Boilers.

DOMESTIC
Electrical Work.
Concise and Practical Explanations for Plumb-
ers, Tinners and Hardware Dealers on How

to Wire Buildings for Bells, Alarms,
Annunciators and for Qas

Lighting- from Batteries.

Illustrated with Twenty-two Diagrams.

By William A. Witteecker.

Price in Paper, 2S Cents.
Price in Cloth, 50 Cents.

THE growing demand for simple electrical ap-
paratus in dwelilng^ houses, offices and work

shops and the need of plain instructions whereby)
any person without a previous knowledge of elec-
tricity may he enabled to imdertake tlieir sue-]

eessTul installation, has prompted thf iiiililic;i(inu

of this Uttle book. It is not int(.'ii(i''il inr the
amateur wlio seeks for nothing but experiniental
work, neither is It expected to enlighten tlie ex-
pert electrician; but to the person who is seeking
tor information that will assist him in increasing
his daily earnings this little volmne is addressed.
The information given is above all else practi-

cal, and with a close observance of the directions
laid down anyone without the slightest knowl-
edge of electricity should be able to do the work
described.

Electrician Publishing Co.,

Suite 5 10 Marquette BIdg.,

o »o»o»o«o»o«o»o»o*o»o»o»o»o
* *

I Aluminum s

I Nickel Alloy. I
* •
O Manufactured by The National Obe o
* & Reduction Co., under Letters Patent *
2 dated Sept. 18, 1891, No. 45y,494. O

*

^ This alloy is eepeclalty and now univer- '-'

Q sally used for armor plates, gun metal, pro- *
^ jectiles, acid paos, propeller wheels, car ^O wheels, steel castiugs of any description and q
4t general foundry castings in either gray ^
O Iron, malleable iron, braes, bronza and cop- q
* per castings. It is used very exleosively Iq *
O puddling furoates, open hearths, reverber- q* atory furnaces and steel converters. Its 4:
O fluidity and cleansing properties t^ metals, o
* aside from ite strengthening qualities, are *
2 attested by Indisputable authoiilies. O

*
? Aluminum Nickel Alloy Is reducedfrom ^

^ twenty cents to FOUR CENTS per pound *
* in ton or 6oo-lb. barrel lots. Sold under °

Q strict guaranty. *

National Ore & Reduction Co.,

ST. LOUIS, MO.
Branch Agencies and Supply Offices:

KiCHAED Baibd & Son, Ironmongers,
Hamilton, England, and Glasgow, Scotland.
Wm. Clendinnenq is Sons, Montreal,

Can.
I). C. Caeoll & Co., Pittsburg, Pa.
The JoDNSON Mfg. Co., San Erancisco,

Cal.

o *o*o*o»o*o *o*o*o*o*o #o«o«

o

Given
Away

Our latest catalogue of Elec-

trical Books. Contains J 00
pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette Bldg., Chicago.

REG.TRADE MARKS JhE PHOSPHOR BRONZE SMELTINGCO.IIMITED,
2200 WASHINGTON AVE.,PHILADELPKIA.

,)
"ELEPHANT BRAND PHOSPHOR-BRONZE"
lNGOTS,GASTINGS,WIRE,RODS,SHEETSiETC.

.U3um^' — DELTA METAL
'^V . CASTINGS, STAMPINGS and FORCINGS

ORIGINAL AND Sole Makers IN THE U.S.
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Tk Painter=Morrisofl Push Button Flush Switch.
PATENTED DECEMBER 22, 1891.

This Switch is absolutely the only Flush Switch on the market combining simplicity pf

construction with perfection of mechanism.
They are entirely fire and damp proof, sides and base bemg porcelam.

They can be wired without taking apart, saving time and labor. -

The finishing plate can be made to harmonize with other decorations of the room, and need

not be put on till all other work is done.

They are positively non-arcing. .,_,•„ ,.1. • ^
They can be placed in groups and are easily accessible m all their parts.

The buttons indicate by the touch whether on or off.

They are finished with brass, nickel or copper face plates, and all parts are interchangeable.

The Switch is 10 ampere, Double Pole.

Price $2.06. A small extra charge for any special finish desired. . - .

nORRISON SOUTHERN ELECTRIC CO.,

MANUFACTURERS,

Hfo^rt Builclir>e> llVIt :, ivii

DON'T THINK
That you can keep posted as to

what is going on in the western

electrical field without reading the

Western Electrician. It is the
electrical newspaper, and if you
are not a subscriber you will find it

to your advantage to become one
at once.

S3.00 per year;

$1.50 for six. montlis.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette BIdg., CHICAGO.

Vertical Philadelphia Corliss Engines,

Simple, Compound and Triple Expansion-Any Power.

Condensers, Air Pumps,
Heaters, Steel Chimneys.

Horizontal Philadelphia Corliss Engines,
.... .Anx S-tyle

New York, Chas. A. Bennett, 126 Liberty St.; Boston, Kellogg & Witherbee,
41 Federal St.; Chicago, Wm. F. Parish Mach. Co., flarquette Building, Chicago,
III.; W. J. Creelman, 818 Qranite Building; Charlotte, N. C, Mecklenburg Iron
Works; Detroit, Louis Scofield, Rooms 10 and 11 Peninsular Bank Building;
Johannesburg, Z. A. R., Sherriff Swingley & Co.; New Orleans, La., Consol-
idated Eng. Co., Ltd., 817 Union St.

Philadelphia Eng. Works. Ltd., piniadeiphia, pa

On receipt oL

10 CENTS
...... We will send you a

looiiU ScleWe

FOR 1896.

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette BIdg., CHICAGO.

i§TANq#|

624 pages. $3.00. 150 pages, $1.00.

ELECTWefAM

15S pages, $1.00. 135 pages, $1.00.

An Excellent Series of Electrical Books.
BV T. O'CONNOR SL-OHNS.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders. •

Suite 510 Marquette Building, Chicago.ELECTRICIAN PUBLISHING COMPANY,

AMERICAN -BALL ENGINE.
The result of twenty=five years' experience with four thousand engines, designed

and built by Mr. Frank H. Ball.

The latest development in practical steam engineering. New features, improved design and
finish, but the same old valve that has saved thousands of tons of coal in the last quarter of a
century, and is the only form of val\[e used in single valve automatics, that follows its own wear,
and never leaks.

, , :

We also build a full linr nf multipolar d^'namos and motors, and our new six-pole generators are
adapted to our American = Ball Engine, making complete and symmetrical generating units

AMERICAN ENGINE CO., Bound Brook, N.J.

~^-:a^tit^^
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NEW YORK, 120 Broadway.

BOSTON, Exchange Building.

CHICAGO, New York Life Building.

TACOMA, WASH., 102 S. lOth Street.

BUFFALO, Erie County Bank Bldg.

PHILADELPHIA, Girard Building.

ST. LOUIS, American Central Bldg.

CHARLOTTE, N. C, 36-38 College St.

SYRACUSE, N. Y.,Bastable Building.

SAN FRANCISCO, Mills Building.

WASHINGTON, D. C, 1333 F. Street,

N.W.

in ^t, - - A^llesHeny, ^runsvl^v-si^i'

II LU I Llln CLCb I UlUlnll reader than can be found in ahy

other journal devoted to electricity- Although large claims of superiority have been made

by our contemporaries^ it has been rfl||Mll t^^* t^^ Western Electrician is far

above the other papers in the matter | UUHU of news^ as is evidenced by the follow-

ing testimoniah ^Wthough I have taken every electrical journal^ there is none I like so well as

the Westem Electrician/^ This is the reason the Western Hec- Mf|nT|J DniC
trician has so large a circulation^ even if it was not found at the |lU ll I 11 ULL

I

Attention, Delegates!!
1821. MORRIS, TASKER & CO., I888.

MC5^I«t=>^R>X.-rEO.

OFFICER: 222 and 224 S. Third St., PHILADELPHIA, PA.

Our

Specialties:

Pascal Iron Works,

PHILADELPHIA.

Delaware Iron Works,

NEW CASTLE, DEL.

Electric Light and Railway Pipe Poles.
nanufacturers of BOILER TUBES, WROUGHT IRON PIPE AND FITTINGS.

SPECIAL GUN METAL CASTINGS FOR POWER PLANTS.

KETS. OROSS /VRIVIS.
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ME.

WILLARD

5TORA0E

BATTERY

Hn
JOINTS
SOLDER
PASTE

U PELLETS

pERrKIINSyLATIOfI

""• - BATTERY C°.-

CLEVELAND OHIO

'IIynamo
C^ELTINGr.

_JHULTZ PATCNT
WOVEN LEATHER LINK BELTING.

1st. JLonis, aio., V. S. A.
Se£3 fai:(Trcu

GENUINE RAWHIDE

E=U\CE LEATHER.

HULT2S PATENT

miEY COVER.

lEiT DRESSING
f^ AND
BELT CEMENT.

ars-

BBASOHBS: lU Summer St., Boston; 113 Libert; Bt, New Tork; 129 Dorth 3d St., PhUadelpiUit.

THEATRE DIMMERS.
IRON CLAD RHEOSTAT CO., WestfieWJ, J,

ELECTRICAL BOOKS,
A.tl Kinds.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Karquette, CHICACtO.

VULCANIZED FIBRE GO.

iS73.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wilminJton.del. The Standard Electrical Insulating Material of the World. 14DEYSTTNl^i/YORK.

REWIRED WITH RAVEN WHITE CORE WIRE

OFFICE
TTKi© F'eri-is W^heel Co.

1 131 The rookery.

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test

will no doubt be a most severe one.
Yours very truly

TEfE FERRIS WHEEL CO.
By L. V. Rice. Msr.

Used exclusively for all Incandescent Light-
ing at World's Columbian Exposition.GRIMSHAW WHITE CORE.

pilliru ll/UITP PDRF Used in some of the largest buildings in the United

COMPETITION LINE WIRE.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

Used by some of the largest Central Stations

and Fire and Police Departments in the U. S.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortiandt 8t., New York.
TiPixrTTifc;. ( CHICAGO: BOSTON: SAN FRANCISCO,

'^^^^"^^^"1320 Deartorn St. 134 Congress St. 102 Sacramento St,

Black Diamond File Works.
Est. 1 863. Inc. 1895.

^ Twelve

f Medals

- Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Our goods are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical aod Mechanical Purposes, Railway Dust Guards, "Washers
and Packings. Patent Insulatmg Cleats.

MANUFACTURED BY

THE KARTAVERT MANUFACTURING CO., Wilmington, Del.

WIRE
LIIMKS

WIRE
LINKS.FUSE

SHAWMUT
FUSE WIRE COMPANY,

93 Federal St.,
BOSTON, MASS.

Morris Metcalf, Representative,
lOO Washington St., CHICAGO, ILL.

Electric Lighting and
Power Apparatus.

THE

noston, Mass., Nu. IHO SviriiiiiRr St.

Now York, N. Y., No. 41 liroail St.
I'hltoileliiliki, J'ii.. No. r,iij Arch St.
Atlanta, I la.. K.iuitiihli- lilili;,

flhloilKO, 111., IVlo.iHllliock I'.lllK.

St. LoillH, Mo., \V:ilnwrl|;lit IIIiIr.

SiiD FraodlKto, VM,, No. ].'; l-'lrst St.

PlttHburu. I'a., .loliu K. JiUiall. Carnegtu Bldg.
IloDver, Colo.i ItusRell & Co.

ELECTRIC CO.,

Office and Workti. Cor. Belden and Kason 8ts„ CIiETEIiAHTD, OBtlO.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

"'TpfHixsoNr' Simplex Electrical Company,
"<37 Monadnock Block, CHICAOO. 7S-8I Cornhill, BOSTON, MASS.

IVI
MANUFACTURER OF

INSULATED ELECTRIC WIRE,
•200 A>n 20a KORTH THIRn STRP.P.T. PHII.A»»-,T-PHf *. VA.

INSULATED WIRESand CABLES
Aerial,

Underground and

Submarine,
For

TBIiEFHOME,
TBIiEOKAPH,
UOHT and FOWEB.
Lead encasing in all its

Branches.

KSBrrie tapes.

W. R. BRIXEY, Mfr.,
.I.E.HAM, Cen'l Agt.
203- Broadway, New York
SrF. B. Morse,

, Chicago, HI-

CALIFORNIA
ELECTRICALWORKS,

San Francisco, CaU
NEW ORLEANS
ELECTRIC CO.,

New Orleans,- La.
KENNEDY&
DUPEROW,

Washington, D. C.

WILLABDL.CANDEE, Ig ^ jl^ fiEO. T. MANSON, W. H. HODGINS,
H. DUBAUT CHKEVEE, f

-Bi^iness managers, g^^.j ^^^^ Sectetary.

THE OKONITE COMPANY. LIMITED,

253 Broadway, NewlYork.
INSULATED

WIRESand CABLES,
For Aerial, Submarine and Underground Use.

; Candee Aerial Wires,

Manson Protecting Tape.

TBACEMAWL Okonite Waterproof Tape.

BRANCHES: Chicago, Boston, Philadelphia, Pittsburgh, Minneapolis, Cincinnati, KansM City.

Omaha, Louisville, St. Louis, San Francisco, London and So. America.

^ON'^:

ANDFAJ|IORY,SANDftKr,0.

PhllMPa.
, Boston, rtasa.
Buffalo, N. Y.

Sof j^*^
ladnockBldF,

ENTS: :

MayVffc Baglund, BeX&Bldg
Smith « WoIlaccHajKn ."

Ed. P. Sharp, 44 NiiJ^Psi
Arthur S. Bartrldgc^Ban

k BIdg:., sSLouls, nb. '
Ij. n. AtklniSi& Co., 1430 I

Chlcaga,«r
Reger AAtwater, 114 Plaj

CentralTlect|^C°v <73 aJ
Harry M. Shall ia6 Ubert]

SOLE
MAKEBS IN THE

U. S. A.

Fuel Economizer Co..

MAIN OFFICE AND WORKS: MATTEAWAN, N. Y.

^ESTIIH EleGtoeal immm Co.,

1 14.120 William St.. NEWARK, N. J., U. S. A,

\km%\Ai Dial

Mm btriunests.

The«e InptromeDts are
based upoo tho same gea-
eral piiDCiple and are just

as accoratd a3 oar regular
Staodard Portable Direct
CnrTMot Voltmetera abd
Ajuuiet«rs, but ar^ much
larger, and tbe worklDg
part^ aro locloaed in a
uaatly designed duet-proof
caat-Iron caae which effoct-
Wdly fhiflds the Lontrn-
mentafrom fJlstorbloff ta-
flQenc«» nf oxteroal mag-
uet:c fields. Weston St&DAnrft II1ntnln«te<l

Westos Siandard

I'ortdble JDIreot Reading
Voltmeters Rod Millivolt-
ioeter«. Anotnetersand Mll-
ammftern, Wattmeters
and Voltmeters, for Alter-
nating- aodClrect Current
Circuity,

Ourtiorfable loBtrumpota
arerecoffnlzeil RBston'lardfi
ibroatfhout tt; j civilized
world.

Odi- Seml-Portablc La-
boratory Standard Volt-
meters imd Ammeters are
etJli better.

Thfy iir« tha most reila-
blf. ftbwitlulo inlaadardB for
L.aborator7 ube.

'

The NORTHERN ELECTRICAL MFG, GO,,
IWIadison, ^A^IS.,

Manufacturers Of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILINQ OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as v-hen occupying floor space in the ordinary manner. All bearings

sell-oiling. See our new patented device for CONNECTINQ nOTORS DIRECT TO LINE SHAFT
SAVINO BELTS, PULLEYS AND FLOOR SPACE

STANDARD UNDERGROUND GABLE CO.,
THE ROOKERY,
CHICAGO.

WESTINGHOUSE BUILDING.
PITTSBURG.

TIME'? BUILDING,
NEW YORK.

ELECTRIC CABLES, CONDUITS, WIRES AND ACCESSORIES.

IaATINUM
For all Purpoaea.

I Scrap and .Native Flatiuum fnrohased.
'^' BAK£B a CO., 408-414 New Jersey

Kaliroad Ave.. Mewarb, N. iV.

P
"CAHALL"

VERTICAL WATER TUBE BOILER.

BEST IN THE WORLD.
Manufactured by

Tbe Aultmaa & Taylor Macblnery Co.

SEND FOR CATALOGUE.
Cahall Sates Department,
Sole Agents for the U. S.

Bank of Commerce BIdg., Pittsburg.

Tbe Rookery, Cbicaso.
542Drexel Bld^, Pbiladelphla.
tftl^Tre^nnt RMff.. Bo3l

145 Taylor Bnildlos, New York City.

Clymer&Heilman

M«#tleclii(!ans
CoHBfSPONOENCE

SoucTED. READING, PA.
Bulletin No. 2, General SupiJlles.

No. 4, Medical ana Surgical Apparatus.
* No. 10, Dental Apparatus.

No. 12, Dynamos, Experimental.
No. 14, Motors, Battery.
No. 20. Elec. ( onk'g & Heat, Apparatus.

X-Kay Apparatus. (Sppcial Circular.)
We shall h'^ ntfiaeerito mail anv of these on reauest.

WASHINGTON PATENT AGENCY,
908-914 G St., N. W.. Washington, D. C.

Largest in the world. Advice free. Electrical
Experts.

Queen & Co.,
1012 Chestnut SL. PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

IMPORTED

CARBONS
FOR ARC LIGHTS.

Soft Cored and
Solid.

Write fob Prices.

55 S. Canal SL,

ED. WERTHEIM, ..Chicago.

LUNDELL MOTORS.

Armored
Insulating

Conduit.

Interior Conduit

& Insulation Co.
4^enera] Offices and M'^orUs:

34tli Street. - - NEW YORK.

WESTON ENGINES.

'Pi'-^mm«fp>'^"^

H.igh Pressure Boilers.
Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
JOLriNSCHOLLJiOO., - 326 Liberty St., N. Y. City.
THE REYNOLDS-LABOB & CO., 41 No. Itn St., Phiia.
SCRAJ5T0N.SUI-PI Y&M,iOB'Y Co., - Soranton, Pa,
TH03.K f,>EEV&BRO.-.CO,.26LlghtSl..Baltlni.ire.Md.
MITCHKLL.' LEWI.S&STAVERCO.. Senttta W.wll.
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SEEM III

Wheeler Reflector

Company,

23 Washington St., Boston, Mass.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM
Practicalin Operation.

SEND FOR FULL PARTICULARS.

KROTZ,ALLEN& KELLY,™™,

DON'T READ
The WESTERN ELECTRICIAN unless you want

to be made fully aware of what is going on in the

electrical field

CAIVIf=> 00.'3 VITRIFIED CLAY CONDUIT
FOR TELEPHONE,

TELEGRAPH,

ELECTRIC LIGHT OR

ELECTRIC RAILWAY

WIRES.

It itt to jonr interest to in-
quire abont onr condnitM from
OHem, among whom are tlie fol-

lowing:

NiirthweHleni Telcphonft Exchanj;!: Co., St. Paul,
Minn., Mliini-apoliB, Minn.

Smiiiiw. .-i.rn T.i'.-t'rapii .k IVle. Co., ,Siin Anlotjio,
T'rXiis, Houston, Texas.

Publit l.i>;hting (Jommisslon, Detroit, Mich
Clly </f Detroit, Detroit, Midi.
TeI<-i'rM)li &, Tele. Construction Co.. 7)etroii, Mich.
City ot Mlnnwipfjlis, Minneaimlla, Minn,
Michiean Teleplioni' Co., Grand Kapids, Mich.
New lOnffland Telophone & Tnh;. Co., Boston. Mans.
'Ihe West Rnii Strijct Railway Co., Boston, Mass.
Tlif Peopl«'K Traction Co., I'hiiarliilphla, Pa.
Union Traction Co., Philatltljiliia, I'u

<.'iiy ot Ualtimor'!, lialllmore, Md.

1U
mHi^^^^S^^^^HhH

p
i^ff^B

^aHersSftV'^ixVl.^ *0)*L

Our Strong
Points:.

SIMPIilCITY iW COK-
STRUCTION, STRENGTH,
DIJRABIIilTY; HIGH
INSrtATIIIfG QUALITIES,
ACID, GAS ASfD WATER
PROOF.

>A/RI

U. S. Electric Light Co., Washington, H. C.
The Port Wayne Telephone Co., Port Wayne, Ind.
The Ohio Valley Telephone Co., Louisyille, Ky.
The Chicago Telephone Co., Chicago 111.

The Central District & Printing Telegraph Co.,
Pittsburg, Pa.

The Central District & Printing Telegraph Co.,
Wheeling, Va,

The Cleveland Tele|)h()ne Oo., Cleveland, O.
Charles A, Porter, J'hiladelphia, Pa.
The City & Suburban Telegraph Aa.sn., Cincinnati, O.
The Chicago Kdlsoti Co., Chicago, III.

Central Union Telephone Co., Columbus, ()., Toledo,
O., and Indlanapoli.s, Ind.

The Cataract Construction Co., Niagara PaHs, N. V.
Bell Telephone Co. of Buffalo, Buffalo, N. Y.
Bell Telephone Co. of Canada, Ltd., Montreal, Can.
Bell Telephone Co. of Missouri, St. Louis, Mo.
Hell Telephone Co. of Rochester, Rochester, N. Y.
Rochester Gas & Electric Light Co., Rochester,- N. Y.
Southern Bell Telephone &, Tele. Co., Macon, Ga.
Rocky Mountain Bell Telephone Co., Salt Lake City..

Rdi.son Electric Illuminating Co. of New York,
New York.

Edison Electric Illuminating Co. of Boston, Boston.
Mass.

Edison Electric Light & Power Co,, St. Paul, Minn.
Pabst Heat, Light & Power Co., Milwaukee, Wis.

-MANUFACTURED BY-

THEH. B.CAMP CO., AULTMAN, OHIO
Pout Office Address: Aultman, Ohio. Teiogrnph Office and Shipping Station: Creentown, Ohio.
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The . .

.

Fall Election
will prove that those seeking

light, vote for the "Pioneer " en-

closed arc, ISO-hour lamp, which

is in every sense the first and

foremost to give the highest

quality of light, soft, steady, safe

and economical. The orders

are coming in thick and fast

and those desiring early delivery

should communicate at once with

The electric ARC LIGHT CO.
LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN.

687 & 689 Broadway,

NEW YORK.

Jewell Belting Co.,

TASrSTERS OF

OAK BELTING LEATHER,
Slanufactnrers of ... .

Hlgli Grade Oak Belting,

HARTFORD, CONN.

STEEL MOTORS
AN» DYNAMOS,

e HIGH GRADE and

*— EFFICIENCY.

1-2 to 10 H, P.

PRICES TO

SUIT

THE TIMES.

Room 41,

236 Superior St.

LOW
SPEED.

Agents Wanted.

Write for Terms.

RHPRECHT

ELECTRIC

COfflPANY,

Cleveland, Ohio.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Abendroth & Koot Mf. Co. xxv
Adams-Bagnall EL Co kIv

Akron Elec. Mfg. Co sv

American Battery Co
American Boiler Co x x v

American Carbon Co viii

American EL Heat. Corp... iv

American Elec. Worics .... xt

American Engine Co xsiv

Armorite Int, Con. Co.. vl, vil

Arnold, B, J xxiii

Arnold, Schwinn (t Co. .. xxiii

Auerbach-Woolverton El.

Co XV

Auto. Circuit Breaker Co. xxiv

Bain, Force xxiii

Baker A Cd i

Ball Engine Co
BamettCo., G. &H xxviii

Be3ly & Co.,Cbas. H.,.. xxviii

Bowers Bros

Brady, T. H xvi

Brlxey, W. R 1

Brown, D., Cedar Co xvi

Brush Electric Co xxviii

Bryan & Humphrey xxiii

Buckeye Electric Co
BuUer Hard Rubber Co xvii

Camp Co.. H. B ii

Carbutt, John vili

Card Electric Co iv

Central Electric Co v

Channon Co., H xxv
C.,B. &Q. R. R xvi

C. AX. W. Ry xxiii

Chicago Edison Co Iv

Chicago Fuse Wire & Mfg.
Co xvi

Chic. Genl. Fixture Co...

Chicago Ins. Wire Co
Chicago Tel. Supply Co... xviii

Climax Gas Engine Co xxiv
Clonbrock S. B. Co.. -xxll, xxv
Clymer <t Heilman 1

Colburn Electric Mfg. Co..

CoUins&Co., H. E i

Commercial Elec. Sup. Co.. xli

Conard, Thos. P xxiv
Cor. School of Technol'y xiv.xv

Cutter EL & Mfg. Co viii

Dayton GlobelronWks.Co.xxlv
Det.&Clev. Steam Nav.Co. xxiii

Detroit Elec. Heating Co. xx
DeVeau & Co xvili

Diamond Electric Co xIII

Directory, Principal Elec.
and Mech. Engineers.. .xxiii

Dixon Crucible Co., Job. .^ xv

Eastern Elec. Cable Co
Eddy Elec. Mfg. Co x
Edison Dec, & M. Lp. Dept.

Edison Mfg. Co viii

Electric Arc Light C^ .... Ill

Electric Appliance Co xiv

Electric Storage Batt. Co. xxvl

Electrical Exchange, The.,xvii

Electrician Pub. Co
il, xxil, xxiii, xxyii

Empire China Works xviii

Eyanson & Armpriester.. viii

Farr TeL & Con.Sp. Co ... . xviii

Ferracute Mach. Co
FiberIteCo.,The xiii

Forest City EL Works....
For Sale Advertisemts xvi

Ft. Wayne EL Corp xvii

Fuel Economizer Co I

Garlock Packing Co
Garvin Machine Co., The .

.—

-

General Electric Co xxl

Gillett Mfg. Co i

Guild & Lord

Hart.C.S xvi

Hari & HegemanMfg. Co. xxvii

Helios Electric Co v

Hill Electric Co., W. S xi

Hine & Co., L. A xvi

Hodge, Walsh A. Loring... xvi

Holmes Fibre-Graphite Co.

Hueiiel & Manger xvi

Illinois Engraving Co xvlil

imperial Porcelain Works —
Interior Conduit A Ins. Co. i

InternatT Cor. Schools., xvi

International Elec. Co xvi

Iron-Clad Rheostat Co . . xxviii

Jewell Belting Co Hi

Johns Mfg. Co., H. W iv

Kartavert Mfg. Co
Klipstein & Co.. A
Kneeland Reflector Co..xxvtli

Krotz, Allen & Kelly U

Lasell A Co., Edward xiv

Leclanche Battery Co xvii

LeffelA Co., James xxiv

Leonard, Ward, Elec. Co..

LeRoy, J. A vIII

Locke, Fred. M xiv

Lombard Water Wh. Q. Co. xv

Lynn Inc. Lamp Co xi

Manhattan Gen'lCons. Co.

Mayo, V.J ixill

McKeague, J. B
McLennan A Co.. K xiv

McRae.A.L xxiii

Menominee EL A M. Co . . . xiv

Midland Electric Co
Missouri TeL Mfg.Co xviii

Moore, Alfred F 1

Morrison Southern EL Co.

Munsell & Co., Eugene xiv

National India Rubber Co.

National Ore & Red. Co . . xxv
New York Ins. Wire Co. xxviii

Nicholson File Co xxv

^lassi-Fied IndGic o-T A^dvei-tiserv-k^rk-ts S

Norman, J. J. Co xxv
Northern Elec. Mfg. Co ... . 1

NorthwestEnglneer'g Co. xviii

Ohio Electric Works xvi

Okonite Co., The 1

Orient Electric Co., The. xx
Otto Gas Engine Wks xxiv
Partrick & Carter Qo viii

Partridge Carbon Co I

Pearson, F. J. Mfg. Co
PeeriesB Rubber Mfg.Co. . . xiv

Perkins EL Switch Mfg. Co.

Peru Elec. Mfg. Go xvi

Philadelphia Eng. Works .

Phillips Ins'd. Wire Co . . xv
Phoenix Glass Co xv

Phoenix Carbon Mfg. Co. xxvi

Phosphor-BronzeS.Co.Ld. xxv
Piqua Iron Works xvii

Pratt, Chas. A ...xxiii

Queen & Co 1

Racine Hardware Co xxiv

Rand, McNally tfe Co xx
Reisinger, Hugo ix. xiii

Replogle Governor Works, xxv
Richards & Meacham xv
RobinsonCo viii

Ruprecht Electric Co Hi

Safety Ins. Wire A Cab. Co. xlx

Samson Cordage Wks xiv

Sawyer-Man ElectrlcCo .
..

Schiff , Jordan A Co xi

Shultz Belting Co xxviii

Siemens & Halske E. Co..

Simplex Electrical Co.,The, 1

Sioux City Brass Works...
Smith, S.Morgan xxiv
Standard Paint Co
Standard Underg.Cable Co. i

Stanley Electric Mfg. Oo., xiii

Storey Motor & Tool Co.. iv

Stromberg-Carlson TeL
Mfg. Co xviii

Triumph Electric Co
Valentine-Clark Co
VanNuIs.C.S
Viaduct Mfg. Co xviii

Vulcanized Fibre Co xxviii

Want Advertisements ... xvi
Washington Pat. Agency , 1

Webber,S. T x
Webster, Warren & Co... .xxiv
Werthelm. Ed i

Western Electric Co iv

Western TeL Cons. Co xviii

Westinghou8eEl.&Mf.Co..ivii
Weston Electrical Ins. CO. I

Weston Engine Co i

Wheeler Reflector Co ii

White Co., The O. O.xvl, xxvii
Whitney Elec. Inst. Co. . . , xiv
Willard ELi Battery Co... xiv
WlUiamsp. Wd. Pipe Co. xxviii

Wirt, Cnas
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HARDTMUTH CORED CARBONS for Direct and Alternating Current

AFRO l-AIVI r
L

HABIRSHAW AND G. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated

GENERAL WESTERN AGENTS

HABIRSHAW AND O. E. CO.'S
WIRES AND CABLES.

CARBONS FOR SERIES ARC LIGHTING.
Chiicsigo Edison

DEALERS IN ELECTRIC LIGHTING SUPPLIES,
_i39 Adams Street, CHICAGO.

We maoufac-
ture a b 1 g h
Krad e Enife
Switch for
Bwitchb o a r d
work. We call

IttbeBSwItcb.

We have in stock in our Chicago Store

WAITING FOR
YOUR ORDERS

> Sockets, Switches, Cut-Outs, •

; Tubes and Insulators,

; Shawmut Fuse Wire and
Knife Switches,

: Bells, Annunciators,

> Batteries, Push Buttons, <

Fan Motors, Electric Supplies <

of all Kinds.
;

A quicfe break ewitch, made In sizes from 50
amperes capacity to 800 amperes. They
will be listed lo our new catalog.
We manufacture arc and incandescent dy-
namos and direct current motora. Aleoarc
InmPB.

Western Electric Company.
Chicago. New York.

An Electric Stew Pan.

a litlle food is to be cooked, a hot drinV

and inexpensive. Connects to any lamp socket,

and plug. Made for any lighting circuit.

THIS is a universal
' utensil, very aUracl-
ive in appearance, and
one of the most salable
of electric heating de-
vices. The heater con-
sists of a 4^-inch disc to
which is fitted a (remov-
able) aluminum stew pan,
with capacity of f of a
quart. Just the thing to

use in light housekeep-
ing, exactly what is

wanted in a physician's
office, drug store, hospi-
tal, the nursery, or where

made, or hot water used. Quick, clean,
Packed complete with cord

No.
1720. Heater and Alnminuin Hten' Pan

Amperes at
3

no Volts. Price.
ISS.OO

FOR SALE BY ALL DEALERS, OR ADDRESS

AMERICAN ELECTRIC HEATING CORPORATION,
Boston aiKl Chicago. IT. m. A.

THE

Storey
Motors.

Iron-clad. Completely Closed
In. Dust and Moisture
Proof. No External Mag-
netism.

Specially Adapted for Direct
Connection to Machinery.

Special Direct Current Motors for All Classes of Work.

THE STOREY MOTOR & TOOL CO.,

ArvVfoTv^ 2 1
2-226 Carter St., Philadelphia, Pa.

CHICAGO OFFICE: Hetropolitan Flee. Co., 186-188 Fifth Ave.
STEW VORK OFFICE: 1.S6 I.iberty Street.

BRANCH FACTORY: Hamilton, Canada.

lf.J,"BltcM(CarM(F.
(PATENTED.^

1
^^gfil

^^^^H^-^^B^^^PtM
Simplicity—Effectiveness— Durability—Economy.

]Vo coils to short-circuit or break, no oxidation, perfect air

circulation, easily controlled and reeulated by patented knife
switch. Adjustable to three diflferent degrees of heat. Prices.
etc., on application. .......

H. W. JOHNS lyiANUFACTURING CO.,"*"-*"f ".""".""'cH^fr/^o, i,-,.

Hfew Vork. Philadelphia,

READ THE ELECTRICAL PAPER.

THE CARD ELECTRIC COMPANY,
IN/lansfield, OKiio.

Generators for Power
Transmission and Iso-

lated Lighting.

Generators are all Mul-

tipolar and Slow Speed.

AgentH Wanted in Unoccupied Territory,

m Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates.
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EeUos Direct Gnrre&t Gncloseil ire Lmp.
The Shortest Lamp with the

Longest Life.

150 TO 175 HOURS,

12 Inches of CARBON.

EVEN AND STEADY BURNING, COMPACT, EASILY INSPECTED.

Absolute Regnlation, Reliable.

A PERFECT ILLUMINANT.

Can be trimmed and

cleaned quicker than any

other lamp on the market.

Ilinimnm Breakage of Cylinders

due to Perfect Design.

Our Alternating Lamps of

new design are perfect.

Constant Potential
Direct Current Lamps.

Electric Street Railway

Arc Lamps.

Send f^r Oa-talosue.

The Helios
Electric Co.,

1229 Callowhill St., PHILADELPHIA.

Xiength, 30 iuctv«

AGENTS:
Anchor Electric Company. Boston. Mass.
Peck Electrical Co.. New York, N. T.
Alex. T. Moore, Jr., C^arDegie Bldg., Pittsburg, Pa.
Central Electric Co.. Chicago, 111.

California Electrical Works. San Francisco, Cal.
Royal Electric Co., Montreal, Canada.
Schminke & Newman, New Orleans. La.
Wm. C. Whitner & Co., Anderson. S. C.
Mountain Electric Co.. Denver, Colo.
ST. Louis Elec. Supply Co.. St. Louis, Mo.
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INTERIOR
(CLJIVIIVIIIMG'3

F

Here's the way it

looks inside after

bending:

This piece of Armorite
Interior Conduit was sawed,
as indicated, Just after bending in

two places, and to sliow clearly that the

bending DID NOT HURT THE WOODEN
LINING, the piece cut out was set on end as shown,
photographed, and from said photograph the accompanying cut was made.

ARMORITE INTERIOR
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CONDUIT
)

Note how the

Wood-Lining
Idoes not crack

CONDUIT CO.
OFFICE AND WORKS,

478480 FORT STREET, WEST,

) DETROIT, MICH.
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We are working hard with
one object in view: to be rec-

ognized as THE authority in

the field in which we are at

work. That we are succeed-
ing is shown by the fact that

when anyone anywhere
lias a particularly dilficult

problem in the CIRCUIT
BREAKER line, we are sure

to hear from him sooner or

later; and almost always

—

we might say, invariably

—

the I-T-E CIRCUIT
BREAKER in one form
or another will do the work
required. THE CUTTER
ELECTRICAL & MFG. CO.,
1112 Sansom St., Philadel-

phia.

LE Rors
IMPROVED

ALUMINUM X-RAY FLUOROSGOPE.

FOUR TIMES AS SENSITIVE AS ANY YET MADE.

Low Price, I Complete Portable X-Ray I
Goods Guaranteed.

High Quality.
| QutfltS for PhysJCJans

I

height 6 Ounces.

AND OTHERS DESIRING AN OUTFIT FOR EXPERIMENTAL USE.
Surfed S'b^mp -f^r c^Er^ul^r

J. A. Roy. 143 13-th ,, IM^^A/ Yorlc.

ROBINSON GO.,XRAY
315 Dearborn St., Chicago, Mfrs.,

Apparatns,

Send for Illustrated Catalogue.

Telephone Men!
Read Webb's "Telephone Hand-
Book." Price, $1.00. . . .

Electrician Ptiblisiiing Company,
Suite 510 Marqnette BIde_ Chlcaeo.

JOHN CARBDTT,
WAYNE
JUNCTION,

The Carbutt X-Ray Plates,
FROM 4x5 TO 11x14 IlVCLiTJSITE, ARE

Indi^/'iclually ^A/rapped
In light proof wrappers, so that they may be used under the X-Rays without any
further preparation; 14x17 and larger sizes can conveniently be used by placing the
X-Ray plate in a shallow photograph printing frame, placing over the sensitive
side a sheet of opaque paper that will be found in each box. The composition of

the Emulsion is such that the X-Rays are largely absorbed, and allows of shorter
exposure with the production of more detail in the Radiograph Negative than
can be obtained on ordinary Dry Plates.

FOR PRICES, ETC., ADDRESS

PHILADELPHIA.

KEYSTONE DRY PLATE AND FILM WORKS.

"Eyanson' Quick Break Switch.

EYANSON &, ARMPRIESTER,
Formerly J. Grant High &, Co.,

123 N. 3ril STREET,

PHILADELPHIA, - n. ^,^,,.^^^^:z^—js^M^r Switches

and

Switch-

boards

of all

Descrip-

tions.

JULY 16, '96.

THE ONLY GENUINE

EDISON X-RAY APPARATUS
IS MANUFACTURED BY

THE EDISON MANOFAGTURING GO.

NEW AND POWERFUL EDISON
X-RAY FOCUS TUBES.

WRITE FOR CATALOGUE.

Write for onr new
catalogra^ "D."

BRANCH OFFICES:^ HI I ^^KCSO: Metropolitan Electric Co., 186 Eth Avenue.
NEW YORK: 130 Liberty St., Cliapln & Douglas.
LOUISVILLE, KY. : 313 W. Main St., James Clark, Jr. & Co.
NEW ORLEANS, LA. ; 608 Custom House Street, Wldmer & Spranlej.

Edison Manufacturing Co.,
I 10 East 23d St., New York.

I>4BTRICK^JISI

;

CARTER CO pmiADELPiiiA' ^

GENERAL ' ANNLNCIAfORS
ELECTRIC BUPGLVR€,nR£AL4RNS
SUPPLIES SIGNAL GONGS BELLS etc.

Given
Away

Our latest catalogue of Elec-

trical Books. Contains 100
pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette BIdg., Chicago.

We are making the very best Carbons now on the market, and

selling them at prices that you cannot afford to remain unaware

oL Operating as we do the largest factory outside of the

'' Trust/' with a daily capacity of 1 50,000 carbons, the prompt

execution of large orders is assured.

THE AIVIEFRIOAIM CARBON CO.
IMoblesville, Ind., U.
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•TRADE MARK*

it

THE ELECTRA
HIGH GRADE
NUERNBERG

For Direct
Current Arc
Lamps,

FOR ALTERNATING CURRENT

ARC LAMPS,

Are by far the most economical and efficient manufactured.

They are nnsnrpassed for even and perfect combustion.
They produce practically no dust, and are therefore more comjtletely

consumed, thus giving a longer life than any other carbon.
They give an excellent, uniform, brilliant and steady light.

They produce the highest standard candle power in proportion to the
current consumed, and are therefore the most economical carbons

manufactured.

The leading electric light stations who have tested the ''ELECTRA" CAR-
BONS, and have since adopted them exclusively for their arc lighting, admit their
superiority over any other high grade carbons.

SEND FOR LATEST PRICE LISTS AND SAMPLES TO

HUGO REISINGER
No. 38
Beaver
Street, NEW YORK

SOLE IMPORTER FOR THE UNITED STATES, CANADA, ETC.
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We build all necessary apparatus for tlie transmission of Electrical
PoAver tlirougli factory or other buildings.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORK, H. B. Coho & Co., Mail and Express Building.
PHILADELPHIA, Walter C. Molntire & Co., 506 Commerce St.

BOSTON, G. M. Angler & Co., 64 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bide., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

k

REPAIRIN
All kinds of electrical macliinery repaired quickly and to

your entire satisfaction, cheaper than it can be done in

larger cities. I pay no rent and employ no cheap help.
Send me trial order. You will try me again.
S. T. AVebber,Elec. and Mech. Eogr., Eldorado, 111.

CROSBY & BELL'S ELECTRIC RAILWAY,
JirST OUT. PRICE sa.SO. SSEKD FOR IT.

ELECTRICIAN PUBLISHING CO., 5 10 Marquette Building, CHICAGO.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accumulators.
American Battery Co.
Electric Storage Battery Co.
Willard Elec. & Battery Co.

Annunciators.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.
Electric Anpliance Co.
Menominee El. &. Mecli. Co.
Partrick & Carter Co.

Arc Lamps.
Adams-Bagnall Elec Co.
Auerbach-Woolverton El. Co.
Chicago Gen'l Fixture Co.
Electric Arc Light Co.
Ft. Wayne Elec. Corporation.
Helios Electric Co.
Manhattan Gen'l Cons. Co.
Perkins Elec. Switch Mfg. Co.

Van Nuis, C. S.

Westinghouse El. & Mfg. Co.

Are iii;^ht Cord.
Samson Cordage Wks.

Assayers.
Nat'l. Ore & Reduction Co.

Batteries and Jars.
Butler Hard EubberCo.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial Elec. Sup. Co.
Edison Mfg. Co.
Electric Appliance Co.
Electric Storage Battery Co.
Leclanche Battery Co., The.
Menominee El. & Mech. Co.
Midland Electric Co-
Northwest Engineering Co.
Ohio Electric Works.
Pearson, P. J. Mfg. Co.
Western Electric Co.
Willard Elec. & Battery Co.

BeUs.
Electric Appliance Co.
Huebel & Manger.
Menominee El. & Mech. Co.
Ohio Electric Works.
Partrick & Carter Co.
Western Electric Co.

Beltiner.
Channon Co., H-
Jewell Belting Co.
Shultz Belting Co.

Boilers.
Abendroth & Root Mfg. Co.
American Boiler Co.
Clonbrock Steam Boiler Co.
Collins & Co.. H. E.
Racine Hardware Co.
Weston Engine Co.

BookH, Electrical.
Electrician Publishing Co,

Bronze.
Besly feCcChas. H.
Phosphor BrorizeSm.Co.,Litd.

BroHtaes.
Holmes Flbre-Graphlte Co.
McKeague, J. B.
Partridge Carbon Co.
Phoenix Carbon Mfg. Co.
Wirt. ChUH.

Burelar Alarms.
Electric Appliance Co.
Huebel & Manger.
Menominee El. & Mech. Co.
Partrick & Carter Co,
Western Electric Co.

CableH (See Insulated Wires.)
<3ableH, Klcctrlc (See Insu-
lated Wires), Copper,
Hheet and Bar.
American Elec. Works.
Brliey, W. R.
Eastern Electric Cable Co.
Moore. Alfred F.

New York Ins. Wire Co.
Simplex Electrical Co,
Standard UnderKrouod C Co,
WeBtem Electric Co,

CarlionH.PolntMd: Platen.
Amorlcan Carbon Co.
Central I'llcctrlc fJo.

ChlcaKO EdlBOn Co,
ChlcftKO General Fixture Co.
Electric Apijllnnco Co,
OoQoral Electric Co.
PartrldKO Carbon Co.
I'hocnix Carbon Mf^. Co.
KelslnRor, Hueo,
SchlfT. Jordan Ac Co.
Standard Paint Co.
Wortheim, Ed.

Weo^firn Electric Co.
Compound.
Electric Appliance Co.
Johns Mfg. Co.. H. W.
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond. Co.
Camp Co., The H, B.
Electric Appliance Co.
Interior Conduit A Ins. Co.
Williamsp'tWood'nPipeCo.

Construction & Kepaii's.
Ft. Wayne Elec Corporation.
Hodge, Walsh A Loring.
Piqua Iron Works.
Richards & Meacham.
Weober, S T.

Contractors and Electric
liiglit Plants.
Akron Elec. Mfg. Co.
Arnold. B. J.

Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Climax Gas Engine Co.
Clymer & Heilman.
Eddy Elec Mfg. Co.
Ft. Wayne Elec Corporation.
General Electric Co.
Hodge, Walsh <te Loring.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly &Co., ChasH.
Bowers Bros.

Copper ^Vires.
American Electrical Works.
Besly & Co., Chas H.
Brlsey, W. R.
Chicago Edison Co.
Commercial Elec Sup. Co,
Electric Appliance Co.
PiberiteCo., The.
General Electric Co.
Menominee El. & Mech. Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordage.
Samson Cordage Wks.

Crookes' Tubes.
Edison Dec. & M. L. Dept.
Edison Mfg. Co.
LeRoy, J. A.
Perkins Elec. Switch Mfg.Co.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
FIberite Co., The.
Locke, Fred. M.

Cut-Outs and tsl^v^itcliies.

Automatic Clr. Breaker Co.
Centra] Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial Elec Sup. Co.
Cutter El. & Mfg. Co.
Eddy Elec, Mfg. Co.
Electric Appliance Co.
Eyanson & Armprleater.
Farr Tel. & Const. Supply Co.
FIberite Co.. The,
Forest City Elec Wks.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Hart & HoKeman Mfg. Co.
Jim El';ctric Co.. \V. R.
Imperial Porcelain Works.
Menominee El. & Mech. Co.
MorrlHon Southern El. Co.
Perkins Eleo. Switch Mfg, Co.
WoHtlnghouse El. & Mfg. Co.

I>ynamoH.
Akron Eloc, Mfg. Co.
American Euglne Co.
Brush Klectric Co.
Card Electric Co.
Clymor it Heilman.
Colburn El. Mfg, Co.
Eddy Elec. Mfg. Co.

Electrical Exchange, The.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hine & Co., L. A.
Mayo, V. J.

Northern Electl. Mfg. Co.
Piqua Iron Works.
Ruprecht Electric Co.
Siemens & Halske Elec Co.
Triumph .Electric Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Detroit Electric Heating Co.
Johns, H. W.,Mfg. Co.

Electric Bailways.
Bru-oh Electric Co.
Card Electric Co.
General Electric Co.
Krotz," Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and mechani-
cal Engineers.
Arnold, B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec Mfg. Co.
McRae. A. L.
Pratt, Chas. A.
Webber, S. T.

Electrical Instruments.
Automatic Clr. Breaker Co.
Central Electric Co.
Chicago Edison Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
Cutter El. &Mfg. Co.
Diamond Electric Co.
Electric Appliance Co.
McKeague, J. B.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
American El. Heating Corp.
Automatic Cir. Breaker Co,
Clymer & Heilman.
Commercial Elec. Sup. Co.
Giliett Mfg. Co.
Imperial Porcelain Works.
Menominee El. & Mech. Co.
Partrick &. Carter Co.
Pearson, P. J. Mfg. Co,
White Co,, The O. C.

Electro-Plating Macli'y,
Besly & Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Engines. Ham.
Climax Gas Engine Co.
Norman Co., J. J.

Otto Gas Engine Wks.
Engines, Steam.
American Engine Co.
Ball Engine Co.
Conard, Thos, P.
Philadelphia Eng, Works.
Racine Hardware Co.
Weston Engine Co.

Engravers.
Illinois Engraving Co.

Fan Outflts.
Interior Conduit & Ins- Co.
Westinghouse El. & Mfg. Co,

Feed Water Heaters.
Goubert Mfg. Co,

Fibre.
Butler Hard Rubber Co.
Holmes Flbre-Graphlte Co.
Kartavert Mf(? Co.
Vulcanized Fibre Co.

Files.
Harnett Co..G. A H.
Nicholson File Co.

Fire Alarms.
Western Electric Co.

Flxturen. E1.& Conib^n,
Chicago Cion'l Fixture Co.
Wheeler Relloctor Co.

Fuse IVIre.
Brlxey, W. R
Chicago Fuse Wire A Mfg.Co,
Klectric Appliance Oo.
PlberltoCo., The.
General Electric Oo.

baskets.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Clears.
Besly & Co., Chas. H.

Oeneral Elec. t4npplles.
Besly & Co., Chas. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial Elec. Sup. Co.
Cutter El. A Mfg. Co.
Electric Appliance Co,
Farr Tel. & Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Hill Electric Co., W. S.
Hodge. Walsh A Loring.
Huebel A Manger.
Interior Conduit & Ins, Co.
International Elec. Co.
Johns, H. W.,Mfg. Co.
Menominee El. & Mech. Co.
Midland Electric Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Ohio Electric Works.
Partrick & Carter Co.
Pearson, P. J. Mfg. Co-
Peru Elec Mfg. Co.
Sioux City Brass Works.
Westinghouse El. A Mfg. Co.

Olobes and Electrical
trlassTvare.
Chicago Gen'l Fixture Co.
Locke, Fred. M.
Phoenix Glass Co.
Wheeler Reflector Co.

Crov'nors. >Vater Wheel.
LombardWaterWheel Gv.Co.

Oraphite {Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber floods.
Butler Hard Rubber Co.
FIberite Co., The.

Headlights.
Wheeler Reflector Co.

Induction Coils.
International Elec. Co.
Queen & Co.

Insulators and Insulat-
ing Slaterials.
Brlxey, W. R
Central Electric Co.
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial Elec. Sup. Co.
Electric Appliance Co.
Empire China Works.
Eyanson A Armpriester.
Parr Tel. A Const. Supply Co.
FIberite Co., The.
Hart A Hegeman Mfg. Co.
Hodge, Walsh & Loring.
Interior Conduit A Ins. Co.
Johns Mfg. Co.,H. W.
Kartavert Mfg. Co.
Locke. Fred. M.
McKeague, J. B.
Menominee El. A Mech. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet AVires.
American Electrical Works.
Central Electric Co.
Brliey. W. R.
Chicago Edison Co.
Chicago Ins, Wire Co.
Commercial Elec. Sup. Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Electrical [Exchange, The.
Farr Tel. A Const, Supply Co.
General Electric Co.
Lasell & Co., Edward,
Moore, Alfred P.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Oo.

Saii-Ly Ins. Wire & Cable Co.
Simplex Electrical Co.
Standard Underground 0. Co.

I^amps, Incandescent.
Adams-Bagnall Elec. Co.
Buckeye Electric Co.
Chicago Edison Co.
Edison Dec. A M- Lamp Dept.
Electric Appliance Co.
Pt. Wayne Elec. Corporation.
General Electric Co..
Lynn Incandescent Lamp Co.
Ohio Electric Works.
Orient Electric Co.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westinghouse El. A Mfg. Co.

liightning Arresters.
Electric Appliance Co.
General Electric Co.
Van Nuis, C S.

Westinghouse El. A Mfg. Co.

Magnet AVire.
(See Insulated Wires.)

Mechanical Machinery,
Besly A Co., Chas. H.
Perracute Machine Co.
Garvin Machine Co., The.

Mica.
Bowers Bros.
Johns Mfg. Co.,H. W.
Munsell A Co., Eugene.

Mining Apparatus, Elec.
General Electric Co.
Westinghouse El, & Mfg. Co.

Motors.
Akron Elec. Mfg. Co.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Eddy Elec. Mfg. Co.
Electrical Exchange, The.
Pt. Wayne Elec. Corporation.
General Electric Co.
Hine & Co., L. A.
Interior Conduit & Ins. Co.
Mayo, V. J.

Menominee El. A Mech. Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Piqua Iron Works
Ruprecht Electric Co.
Sioux City Brass Works.
Stanley Elec. Mf^. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Westinghouse El. A Mfg. Co.

Packing.
Besly & Co. Chas. H,
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
Johns, H. W. Mfg. Co.
Standard Paint Co.

Patent Agencies.
Washington Patent Agency.

Phosphor Bronze.
Phosphor Bronze Sm. Co. Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWltt, Cedar Co.
Hart, C. S.
Valentine-Clark Co.

Porcelain.
Commercial Elec. Sup. Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
Locko, Fred M.
MfKeague, J. B.
Peru Eiec Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Push Buttons.
Electric Appliance Oo.
Northwest Engineering Co.
Partrick & Carter Co.

Kellectors.
Giliett Mfg. Co.
Jvneelaud Reflector Co.
Phoenix Glass Oo.
Wheeler Reflector Co.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard. Ward, Elec. Co.
Westinghouse El. A Mfg. Co.

Sal Ammoniac.
Klipsteln ACo., A.

Speaking Tabes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Queen & Co.
Weston Electricallnst. Co.
Whitney Elec. Inst. Co,

Steam Heating.
Webster A Co.. Warren.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
Willard Elec. & Battery Co.

Supporters, Inc. Ijamp.
Kneeland Reflector Co.
White Co., TheO. C.

Tapes, Insulating.
American Electrical Works.
Brlxey, W. R.
Chicago Ins. Wire Co
Electric Appliance Co.
Moore, Alfred P.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones and Tele-
phone Material.
Chicago Telephone Sup. Co.
Commercial Elec. Sup. Co.
DeVeau & Co.
Parr Tel. & Const. Supply Co.
International Elec. Co.
Menominee El. & Mch. Co.
Missouri Tel. Mfg. Co.
Northwest Engineering Co.
Richards A Meacham.
Stronaberg-Carlson Tel.M.Co.
Viaduct Mfg. Co.
Western Elec. Co.
Western Tel. Cons. Co.

Transformers.
Chicago Gen'l Fixture Co.
Diamond Electric Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbine W^heels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Smith, S. Morgan.
Replogle Governor Wks,

Universities.
Cor. School of Technology.
Int. Corr, Schools.

W^ater AVhoels.
Dayton Globe Iron Works Co
Leffel A Co , Jas.
Replogle Governor Wks.
Smith. S. Morgan.

W^ire, Bare.
Besly & Co.. Cha3. H.
Brlxey, W. R.
Electric Appliance Co.
National India Rubber Co.
Okonite Co , The
Phillips Insulated Wire Co.

'

Standard Underground C. Co.

X Ray Outfits.
Carbutt. John.
Edison Deo. A M. Lamp Dept.
Edison Mfg. Co.
LeRoy, J. A.
Queen Si Co.
Robinson Co.

Il^or A.lF>Hail3o-l3l<9abl Ind^ac of JX.cl'vori:ls^nrk^>n1&a ^^^ III.
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J^'CHIFF'nOROAN 6 (5
Vl^f^A/ AUSTRIA- ^*

DirectCu rre)itCarSons-CUlematni^ C6n7entCdr/;o')7s

L ^(T^je Co?2S/'oj77i2e?zi- oj^ouj'??ec(/ Cr(rl/o?7sjust no .—- (JJrll'QJ'orSCmi/DleS and. fry^ccps

l)jc(miui CorttandtStreet— llPLu lj0r/\::-

W. S. HILL ELECTRIC CO.,
IVI

SWITCHES
Send for oar nen' data sheets showing dimen-

sions of Standard, Single Break and Qnicli^

Break Switches, enabling any engineer to design
Switchboards nsing Hill Switches

Designs and estimates
famished on applica-
tion. Write for cata-
logue ,

AND SWITCHBOARDS
BOSTON: 141 Franklin Street.

GENERAL OFFICE AND FACTORY:
NEW BEDFORD, MASS.

NEW YORK: Machado & Roller, 203 Broadway.

For Power and Lighting Circuits.

CHICAGO: Central Electric Co., 173-175 Adams Street.

The Best of Lamps for 1 2 cents Each
Send as yoar bni-ncd oat lamps and we will retarn them at the above price as good as new.

Our system of renewing burned out lamps saves you 25 to 50 per cent, on your lamp bills

and secures you the most economical service. Our T.-H. filaments are unequalled for

maintaining candle power at a given efficiency. In appearance our lamps cannot be told

from new ones. Any voltage at any efficiency.

simply deliver your lamps to the freight agent. We pay the charges. -.-.- CASH P.X.lIt for burned out and brolcen lamps.

LYNN INCANDESCENT LAMP CO., 56 86 Monroe St., lynn, mass.
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THE ELECTRA
•TRADE MARK- •TRADE M6RK'High Grade Nuernberg Carbons

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS.
:iME3 F-C3vt i..<v-rE:^-r f^f^icse: i_is-r -rca-

MUGO REISBNOEIR, NO. 38 BEAVER STREET. NEW YO RK.
SOI.E IMPORTER FOR THE

tJSJITEI) STATES AMD CABfAHA.

Scheeffer's

Watt

Meter.

No Brushes,

No Commutator,

No Moving Wire,

Simplicity,

Durability,

Reliability,

Accuracy,

(Scheeffer's

IMPROVED. New

(Transformer.

**/

l\

Double Primary Coils,

Double Secondary Coils

Good Ventilation,

Liglit Weight,

HiPh Efficiency,

Good Regulation,

Small Iron Loss.

Even to a 6 c. p. Light. Convenient to Install. L

DIAMOND ELECTRIC CO., Manufacturers, Peoria, III., U. S. A.

IVI Best Switch for the Least Money.
Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension.

Handsomely Finished. Absolutely Reliable.

. . . MEDBERY INSULATION AND OVERHEAD TROLLEY EQUIPMENT. . .

THE STASI»ARI> RAIL,M'AY MATERIAL. OF THE WORLD.
THE FIBERITE CO., nechanicville, N. Y. JOSHUA HENDY HACHINE WORKS, San Francisco, Cal.

S. P. B. nORSE, Harquette Building, Ctiicago. FLEMING & POILLON, 39 Cortiandt Street, New Yorlc.

THE S. K. C. SYSTEM
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station Distribution,

ill and Factory Equipment.
Generators will be wound and guaranteed for an E. M. F. as

10,000 VOLTS-
as

CORRESPONDENCE SOLICITED,

STANLEY ELECTRIC MANUFACTURIN6 COMPANY.
F^i-t-ts-Field, IVIi

THE ROYAL ELECTRIC CO., Montreal, Canada, are

sole licensees for the manyfacture and sale of the S. K, C.

System in Canada* . * . , . . ,

KJ. S. A.
BRABfCHES OFFICES:
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QUICK SHIPMENTS
Are what count at this time of year, when customers are anxious for

additional light and when every hour saved in getting ready to supply

such light means an addition to that month's revenue.

We have made a reputation for shipping every regular order from

Chicago stock promptly when received, and are going to maintain that

reputation AT ANY COST, through the coming busy season.

Remember that our prices, as well as onr goods, are
always the best.

Electric Appliance Company,
ELECTRICAL SUPPLIES,

242 MADISON ST., CHICAGO.

PEERLESS SPIRAL

PACKING

Piston and
Valve Rod

Spiral piston
&VALVf Roo PACmxc

i to 2 inch diameter. In Boxes 3 to 8 lbs.

Expressly for High Speed Engines. Will Hold 400 lbs. Steam.

20 YEARS OLD AND NO EQUAL.
Manufactured Exclusively by

PEERLESS RUBBER MFG. GO.
16 Warren Street, NEW YORK.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H.

MANUFACTUKEKS OF

High Grade Electrical Instru-

ments of every description.

ME.

WILLARD

STORAGE

BATTERY

HI

1
JOINTS
SOLDER
PASTE

I PELLETS

WaAPi>.EiECTiiic
""• - BATTERY Cc-

CLEVELAND OHIO

Highest Insulation
IN >

Triple Petticoat China

AND

Glass Insulators

for High Voltage Power

Transmission,

Street Railway, Elec-

tric Light, Telegraph

and Telephone

Lines.

Send for Catalogues.

FRED M. LOCKE,
VICTOR, N. Y.

WRE
•eKfcf'KliO" l*ure Kuljlier Covered. Wire and

Cables.
'*Centur3'" Weatherproof lilne M'lre. Promptp

Magnet, Office and Annunciator Wire,
fJjJ^'"^°'^

Ijcad Encased Wires and Cables
Telephone Cables, Etc., Etc.

Chicago
stock.

EDWARD LASELL&CO., 167 Dearborn St.. Cliicago.

LAMPS
Arc aM iDcaMBScenl.

Adams-Bagnall Electric Co.,

CLEVELAND, O.
New York, 222 Havemeyer Building.

Chicaqo. 1654 Monartnock Block.

/ooo

sac !

T£l£PffO^^

mZii

TO EARN MORE, LEARN MORE.
The Correspondence School of Technology, CLEVELAND, OHIO.

Electrical, Mechanical, Steam and other Engineering Branches Taught by Mail.

Coursea for all—$14 to $120—Monthly Payments.

E. P. Roberts, M. E., President Send lor Catalonue. J. C. Gnllup, Si-cTetaiy.

Send for Samples aud Prices of ^^

SAMSON SPOT CORD
For Arc Light and Trolley Cord.

S^XIVISOIM CORE3A.O I9»^S, BOSTON, MASS.

IVIICA. QUICK DELIVERY
FROM

IME\A/ YORK. OMIOA.GO.
MICA&CDPPER
SEGMENTS FDR
RAILWAY MOTORS.

EUGENE MUNSELL & CO., Miners and Importers.

SOME REASONS WHY YOU SHOULD USE

OIM YOUR OOIVIIVIUTATOFRS:
BECAUSE it will PREVENT SPARKING, it will keep the Commutator in good condition, it will

PREVENT CUTTING, it will not GUM THE BRUSHES.
ENDORSED BY ALL USERS. FOR SALE BY ALL SUPPLY HOUSES.

^ElMCa F'OR F-IREE S>^IVIF>I.E STICK.

K. MgLENNAN & CO., Sole Manufacturers,s Chicago, III.
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Eugene F. Phillips, Prest. W. A. HathaWAi', Treas. W. H. Sawvek, Secy.

AMERICAN ELECTRICAL WORKS,
PROVIDEIVCE, K. I.

BARE AE INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

\ New Yoek Stoke. P. C. Ackerman, 10 Cortlaudt St.
^ CHiCAfJO Store. F. E. Douolioe. 241 Madison St.

Montreal Branch, Eugene F. Phillips' Electrical Works.

WATER = wIeT^'GOVERNOR
TM/VT eovi !IM1

Waterville & Fairfield Railway & Light Co., }

Watekville, Me., Jan. 18, ISOU. f

Lombard Water-Wheel Governor Co., Boston, Mass.
Gentlemen:—In regard to your Type C governor, which is regulating for us

our two Hercules Wheels, which give power to operate our Light Plant, Street
R. R. and Power Generator, we are frank to admit that the machine does its woik
admirably. We have no hesitancy in recommending it to those in want of a
governor. (Signed)

L C. LiBBV, President Waterville & Fairfield R. R. & L. Co.

LOMBARD WATER-WHEEL GOVERNOR CO.,
61 Hampshire St., BOSTOX. MASiS.

^|ri* /'KfiQ^ tUc'i^'^'^i^ fiMuf''^f^^i^iit^cr)»>'^N oHio^'

Dynamos, Motors, Telephones.
General contractors for electric construction of every
description. Complete electric light plants a specialty.

Northwestern Agents Kester Eleciric Co.'s Dynamos and IMotors.

Sole Ciilcago Agents "Auto" Interior Teleplione Systems.

CORRESPONDENCE SOLICITED.

RICHARDS & MEACHAM, 84-86 La Salle St., CHICAGO.
Tel. 2253

Main.

DIXON S BELT DRESSING
AND liEATHER PRESERVATIVE.

Is guaranteed to prevent slipping and to preserve the leather.

It will pay you to send for circulars and testimonials.

JOS. DIXON CRUCIBLE CO., Jersey City. N. J.

INSTRUCTION IN ELECTRICAL ENGINEERING BY MAIL.
THE CORRESPONDENCE SCHOOL OF TECHNOLOGY, CLEVELAND, OHIO.

These Electrical Courses, cost $14 to $120, payments monthly. ^ Six Electrical Instructors, versed in Theory, Skilled in Practice.

Also Courses in Surveying and Railroads. Bridges, Roofs and Iron Structures. Steam Engineering. Mechanical Engineering and Hydraulic Engineering.
Instructors in Allied Studies, Elementary and Advanced Mathematics, Physics. Mechanical Drawing, Etc.

Send for Catalogue. :./VIRIM IVI^F^E, l_E>VIRIM IVI O Fa E.' Note Instructors.

^yHn^^fe^M .Jg . >

i
j^M
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500 ALTERNATING
CURRENT

LAMPS AT COST.
We want every Alternating Current Station in the country to try our new lamp. We have therefore decided to devote to

this purpose 500 of our recently manufactured stock of arc lamps, containing all our latest improvements, and hereby oiTer .,

them to the trade at their actual cost—

$12.50—Twelve Dollars and Fifty Cents.
In justice to our old customers and to ensure the greatest distribution for this sale, not more than two sample lamps will be

sold to one purchaser. These lamps are warranted first class in every respect. They are of solid construction, the best worlc-

manship, and no expense has been spared to make them the best alternating arc lamps in the market.

Kcmeinber tliat this price ivill prevail only nntil the 500 arc lamps are disposed of.

Perfectly steady light; no sticking or jumping, no burning out.of spools; perfect start
without chattering; the only lamp giving perfect satisfaction on the meter system.

AUERBACH-WOOLVERTON ELECTRIC CO.,
AOEISTS MAKTED ISI All. THE

PBINCIPAI. CITIES. 1 13-1 15 Adams St., HOBOKEN, N. J.

SEND FOR LIST OF
ARTICLES ON X-RAY

EXPERIMENTS PUBLISHED IN THE WESTERN ELECTRICIAN.

ELECTRICIAN PUBLISHING COMPANY. ...i."l7r.'kZoo. CHICAGO.

i-inHurACTb^Ef^s .,^^

iii»i

\ THE-LARoesT-Lir^E-oF

\\N0VEL&AHTISTI^PATIEHNSaEFFEGTS.{
^^^ 42 MURRAY ST. NY. /

CHICAGO OFFICE, WE. UADI30N STREET.

WEATHERPROOF WIRE.
AGENCIES:

^y Western Electric Co., New York.

Electric Appliance Co., Chicago, 111.

Pettingell-Andrews Co., Boston, fflass.

Electrical Engineering Co,, Minneapolis, Minn.

St, Lonis Electrical Supply Co., St. Louis, fflo.

Bradford Belting Co., Cincinnati, Ohio.

Phillips Insulated Wire Co.,

Office and Factory: PAWTUCKET, R. I.
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WANTED.
Position wanted by an all-round electrician,

capable of installing electric light,- power or
railway systems and managing same. Is willing
to te.ke good position in any brancti. Best of
references. Address "R. H. F.."care Western
Electrician. 510 Marquette Bldg., Chicago.

\a/.aimte:d.
armatures to rewind.
Winders direct from T.-H. and Westinghouse
shops. Worl< guaranteed. Ten years' experience.
Light plants installed complete. Send for prices.

HODGE, WALSH & LORINC,
531 Delaware, Kansas City, Mo,

SITUATION WANTED.
By a first-olass male stenographer, caligraph

operator and office man with long experience in

electrical business. Large capacity and willing-
ness for work. Best references. Can intelligently
handle and take charge of correspondence inde-
pendently of dictation. $60.00 per month. Address
"H.L..'*careWESTEEN Electkician, Suite 510
Marquette Building, Chicago.

POSITION WANTED.
By a yoimg married man who has had eleven

years' experience with electrical machinery and
fourteen years' experience with engines. Can
rewind ah armatures, imderstands exterior and
interior wiring, arc lamps and general repairs.
Will be ready to take position Nov. l. Address
'W. E. D.,' Box 270. Fowler, Ind.

FOR SALE.
One 1,000 light incandeeceDt dyDamo and one

100 light incandescent. Both direct current, com-

pound wound.

I JX. l-IIIMe & ^O.,
234 E. Lake Street,

CHICAGO.

ELECTRIC LIGHT PLANT.
A splendid opportunity is here offered of pur-

chasing a well equipped electric light plant, com-
plete In every detail and which has been in
operation for several years.
The plant consists of one Watertown engine,

125 horse power; one Ball engine, 100 liorse
power; one Watertown engine. 25 horse power;
two Brush dynamos. 30 arc lights each; one Col-
burn dynamo. 800 lights. 16 candle power, and
one Edison dynamo. 200 16 candle power lights;
two boilers, 16 feet by 60 inches, etc., etc. Address

CI-AY STACKER,
Trustee Clarksville Electric Light Co.,

Clarksville. Tenn.

DON'T THINK
That you can keep posted as to

what is going on in the western
electrical field without reading the
Western Electrician. It is the
electrical newspaper, and if you
are not a subscriber you will find it

to your advantage to become one
at once.

»3.00per year;

91..50 for 8ix months.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marqucllc Bldg., CHICAGO.

FUSE WIRE) c»"e«'
I Carrying;

AND LINKSh capacity.

FOR ALL SYSTEMS. ) ^'^TnT^^^™.

CHICAGO FUSE WIRE & MFG. CO.,
193 Lake St., Chloago.

Agents Wanted.

A few good live agents

to take subscriptions for

the WESTERN ELEC
TRICIAIV and handle oiti

boolt publications. Liberal

commissions paid.

Address, stating expc'

rience and references,

Electrician Publishing Co.,

5 I O MARQUETTE BLDG.,

CHICAGO.

WE UNDERSELL ALL!
Bicycle Electric Lights 83.00
NeckMe£lectricLigbts 1.50
Kdison Electric Motors 1.00
Batt.erj' Fan Motors 5.00
88 Medical Batteries 3.95
Induction Coils 1,75
Electric Bells Hnest, .25
Drj- Batteries Best, ,23

Discount to Dealers.

Our Bicycle Electiic Light
s the best thintr that ever

'hap[,eiied. Catalogue free.

ELECTRIC WORKS, Cleveland, Ohio.

ALL NEW CARS
SHOULD HAVE THIS

BELL.
Ask your dealer for

huebelI; manger,
MANUFACTURERS,

Stvle H." 290 Graham St.. Brooklyn. N. Y.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite 510 Marquette Bldg., CHICAGO.

Mechanical

Engineers

who are interested in elec-

tricity should write for our

catalogue of

ELECTRICAL

BOOKS.

Electrician Publishing

Company,

Siiile 510 Marquette Building,

CHICAGO.

WHEN YOU
NEED WHITE CEDAR POLES

IVritp tho np, WITT ItltOWlW CFDAR CO.. Klrnoniiner. Mit^h.

T. H.Brady, New Britain,.Conn., U.S. A.,

Manufacturer of Mast Arms.Pole and
SwingiDg Hoods. House Brackets and
otlier Specialties for Construction
Work.— Catalogues and Prices fur-
nished on application.

Incandescent Lamp Supporters, f^

Instant placement and fixture of lamp in any
desired iiosiiion, with no attention to fastenings.
Adapted to every requirement from library to
worksliop. Send for catalogue C.

THE 0. C WHITE CO.. WORCESTER. MASS.

Write for

Prices on LIVE CEDAR POLES °£]S. Hart,
OCONTO, WIS.

map or the Unitea s>taies.
A large handsome Map o£ tiie United

Slates, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. EusTis, Gen'l Pass. Agent, C, B.

& Q. R. R,. ChicaRO. lU.

INTERNATIONAL ELECTRIC CO.,
76 Beekman Street,

IVcAv York.
Ruhmkorff

Induction Coils,

Telephone Colls. Expert*
menial Work, Small Ma- i

chlnery, Biading Posts.

-pj ELECTRICITY
(^/d

WpoJianlcst ArpIiUprtural Ilrnwln? anA D
f>l:;nln^; Arrhllpflurt-; BEechiinlrnl 'Dranlni

Sti':iin Enpiiirprinj- (Slatlonnrj, Loremollic

I !>I;irlnr1:<:l>"> HnHroini, Itrltlgf, lljdrnollc ni

' nitinlrlpnl EiiBlin'prinp ; Dumbing nnfl Hen

Ini;; ('tiiil nnd Mclul flUiiIng; Frohpecdng, und
j

^
tlir EnultHh (Irnnclir!!. g

Viitil furtlicr notice experimental i

nppnratuB will be furnished /rf U>

I stailonta. Send for Free Circular and
Book of Testimonials, stating tlio

subject you wish to study, to

Tho Intflrnndoiifll
"I , looa.

L-npuudeiicv Scliook, j Scrantvn,ra.

[MERCtLESlBATTERIESll™
1^ Clede BAtTeriesI

POKCEIAIN INSU[ATION 01 all Kinds. | ff;
We Sollcll the maKlnj ot

SpecAl DESicns ot=- Porcelain.

Price Reduced!
THE REVISED EDITION OF

Prof. Silvanus P. Thompson's Book,

Dynamo Electric

Machinery,

NOW $6.00.

New Edition, Revised and Greatly Enlarged, Price $6.00.

This is the long expected edition of Prof. Thompson's standard

work. It contains nearly i,ooo pages, and is profusely illustrated.

Orders should be sent in at once.

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHINq QO.,
Suite 510 Marquette Building, CtllCAQOr
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THE SECOND HANDS ^^'
ALL POINT THIS WAY: tf^

AFEW BARGAINS IN SECOND-HANDS.
W. p. 30 T.-H. Motors $75 each.
One 3,000 light L.a Roche Alternator $900
4-0. W. P, Wire ll^c. per Ih.

60 K. W. Westinghonse Alternators $600 each.
One 750 light National Alternator $400

SEND FOR OCTOBER BlLLiETIlV.

LARGEST LIST
OF SECOND-HAND STREET RAILWAY AND

ELrECTRIC LIGHTING APPARATUS IN AMERICA,

Shipping Department; 183 Lake St. 163.? Monadnock.

IVIos-t Durable i-t-tery Oell: 'r^duc^cl.

CD
-TRVJS-TEI CO 2.

CO S-'O

?v 3
57 "
09 C/i „y '< 72

p ^ <

Manufactured by The Butler Hard Rubber Co. 33 Mercer St., N. Y.

THE BEST BOOK
On dynamo electric machines is S. P. Thompsons'
"Dynamo Electric Machinery." Contains 1,000
pages, profusely illustrated.

THE STANDARD WORK.
F3F3Ic:e mo\a^, 96.00.

ELECTRICIAN PUBLISHING COMPANY, • Suite 510 Marquette BIdg., CHICAGO.

The Standard Open Circuit Batteries

of the World.

SEND FOR CIRCULAE AND PRICE 1.

THE LECLANCHE BATTERY CO.,

Ill to 117 East 131st St., N. Y.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Ar^,
Apparatus for

irec-t Curren-b and A,l-terna-fc-
i^Eind^s^^n-t l_igh-fcing; and -J^

TRY OUR PRICE!
Been building these machines three years

and now want to branch out.

AGENTS WANTED.
Send for catalogue.

PIQUA IRON WORKS,
Piqna, Ohio.

IF

you are anxious to

secure the latest

electrical books, YOU
should write to the

ElectricianPublishing

Co. , Chicago. You CAN'T
procure too many

reliable, readable

books' to READ.

Westinghouse Electric and Manufacturing Company,
'i-t'tsburs, I

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution in Cities, Factories, Mills and Mines.

The Tesia Polyphase Alternating System of Electrical Transmission by which
Poiver, Incandescent and Arc I^ighting may be operated from the same circuits.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

CHARLOTTE^N. C, 36-38 Cplle^eSt.NEW YORK, 130 BroaJwsy. PITTSBURO, We»tInEbou3e Bunding.
CHICAQO, New York Lite BulldlnE. TACOMA, WASH., loa Soutb loth 5L BUPPALO, Erie founty BuiE Buildlni.

ST. LOUIS, American Central BIdg. SfRACUSB, N. Y., Bastable Bulldlnc. SAN FRANCISCO, Hllla Bulldln(.

For Canada addreaa Alieam & Boper, Ottawa. Can.

BOSTON, Ezcllange Building.
PHILADELPHIA, Qlrard Building.

WASHINaTON, D. C, 1333 F St. N. W.
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VIADUCT MFB, COMPANY
Is the oldest concern
of the kind in this

country, with one ex-

ception, manufactur-
ing

Magneto Bells,

Telephones,

District Telegraph

Messenger Boxes

and other appliances.

It has had 18 years'
experience; 5 years as

licensed manufacturer
of the American Bell

Telephone Company.
It has made more
Mag-neto Bells than all

the other manufactur-
ers in the country. Its

standard work is

known by all experi.
ence'd telephone men^

The works are lo-

cated at the Relay
Station, BaUimore &,

Ohio Railroad, and run
by water power.

It manufactures all of its own woodwork, as

well as brass, iron, steel and everything connected
with its output.

Send for new catalogue and mention this paper.

VIADUCT MFG. CO.,

2 S. HOWARD,

We Mannfactnre

2;iUELEPH0NES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL. MINN.

TELEPHONES
..<S<S TO THE..

VIADUCT CO., Baltiinore.

il-tim^r« IN/ld.

^UFACTORY.

Bound Volumes

y^ESTERN [lEGTRICIAN

FOB SALB,

From Vol. I. to Vol. XV.

AODBBBB

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Building. CHICAGO

A. 1. Back Board Phone complete $8.5B

B. 2. Magneto fitted complete ptione 6.97

C. I. Bell Call Phone, complete 3.38

Rest 10.000 Ohm Magneto 3,40

Good 6.000 Ohm Magneto 2.76

Best Hard Rubber Receiver, too lots 60
Strongthoncd Eloctro&e Receiver. 1 00 lots 64

Hunning Non Packing Transmitter 60

Hunning NIcltei Plated Transmitter 66

induction Coil. 260 ohms 26
Automatic Switch and Springs, dozen lots 30

Automatic Switch and Springs. 1 00 lots 26

ALL GOODS GUARANTEED. PRICES NET CASH.

Send smaM order and got folder.

CHICAGO TELEPHONE SUPPLY CO.,

118-120 Qiiincy St., CHICAQO, ILL.

T
ELEPHONE
Send for our prices before you

place your orders. SDEVEAU&CO.,
32 AND 34 FRANKFORT ST., NEW YORK.

|SE
TI^A
ND FOR CATALOGUE.
lnsmitjers,^ coils,

^ PARTS,— ETO
LS.

Sl\.
4 i-AAr

|i'*'9l7-919X^MFG-®"' MARKET ST.,STLOUIS.I

Preserve Your Copies

^ Western Electiucian.
OF THE

BZITDERS $1.00 EACH.
ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Baildine, .... CHICAGO.

WESTERN TELEPHONE

—^CONSTRUCTION CO.,
250 S. Clinton Street, CHICAGO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.
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WE FURNISHED

INSULATED CABLES
For the Transmission of Niagara Power to Buffalo.

Cables were Specified to Test 20,000 Volts.

Vena. Ko. 1.

THS 'WESTBRn TTNIOnr TELEGRAPH GOMPAlffT.
INCORPORATED

21,000 OFFICES IN AMERICA. CABLE SERVICE TO ALL THE WORLD,
This CotapanyTRANSBIITS and DEIilVEBS messages only on conditions limitiag: its liability, which have been assented to by thosender of the CfSUowtag n
Errors can be guarded against only by repeating <% message back to the sending sbation for comparison, and the Company will not hold itself liable/or errors or d«i

ta transmisaion or aelivery of Unrepealed Afettsage t, beyond the amount of tolls paid thefreon, norm any case where the claun is not presented in writing within aizt^
after the message is filed with the Ckimpany for trarimission. / /

This ia an UNK£P£AT£D SEESSAO£, and is delivered by request of the s^der/under the conditions named above.

THOS. T. ECKERT, Presiaerit and General Manager.

ElVEDat

CHECK

RECE IVED at ^70 West 23d St., cor. li^fimk., N. yN
,

/y ^ ^ sd

Date.; JS ..^.aaM.
-^_^

TCWU^ /KM. r.

Jnr^— ^~-f '''=10-4>Aam / '<j/>'yQAjJ^^~aAl(^

r

r
JAKAt -yt?^^i^

"SAFETY" INSULATED WIRES ^ CABLES
Are always intimately associated with all

prominent first-class installations.

The Safely iDsnlatei ire il Gable Conpaay,

225 to 239 West 28th St., New York.
E. J. SPENCER, Security Bu'lding, St, Louis, Mo. Leonard f. requa, Cen'i Mgr. M. B. AUSTIN, Monadnock Block, Chicago, III.
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The Rand=McNally Atlases.

INDEXED ATLAS OF THE WORLD,
The most thorough and exhaustive work of its kind pubHshed

either in the United States or abroad. It is not merely

a "collection of maps," but an encyclopedia,

a railway directory and a gazetteer.

Detroit Electric Heating Co.,
SIASfUFACTURERS OF

ALL KINDS OF
ELECTRICAL HEATING DEVICES.

460 PACES. SIZE 15x2
Can be obtained in two elegantly bound volumes, viz.:

FOREIGN COUNTRIES (Vol. r )-

Including all countries foreign to the United States. 224 pages.

UNITED STATES (Vol. 2)-
Pertaining e.xclusively to the United States. 236 pages.

At the following extremely low prices:

Two volumes, extra fancy-lined cloth, beveled covers, embossed side stamp
and gold title, marble edges, .$18.50.

Two volumes, halt leather, seal grain, beveled covers, embossed side stamp
and gold title, gold edges, $23.50.

Two volumes, full leather, seal grain, embossed beveled covers, elaborate gold
side stamp and title, gold edges, $28.50.

OTHER ATLASES.
BUSINESS ATLAS OF THE U. S.

(Issued and corrected yearly). Contains large scale maps of every state and
territory, with complete inde.v, showing every place that has a name, its popu-
lation, e.xpress company, railroad, money order office, telegraph station, etc
Cloth, $7..W.

*
'

UNIVERSAL ATLAS.
Ml pages, including 157 pages of colored maps. Everything new and up to

date. The maps cover every country of the world and every state and territory,
as well as the leading cities of the U. S. Cloth, $5.00; half leather, $0 00- full
leather, $8.30.

THE TWENTIETH CENTURY ATLAS.
1«0 pages, devoted entirely to maps with a marginal index, giving list of

impfirtatil towns arranged in the order of their importance. Cloth, $3 00-
leather, $5,00.

THE POPULAR ATLAS.
Same as the Twentieth Century but in cheaper binding. Cloth, $2.,50.

RAND, McNALLY& CO., CHICAGO, ILL.

NO. 3 PORTABLE STOVE.
NO. 4 PORTABLE STOVE. COVER REMOVED.

THE "iVlULTlTUBULAR" HEATERS for Motor Cars, Cabins, Staterooms, Show Windows,
Portable Stoves, etc. Cooking Apparatus, Laundry Irons, Water Heaters, Ovens and Evaporators.

DETROIT ELECTRIC HEATING CO.,
132 Shelby St., DETROIT, IWICH.

NEW ORIENT LAMPS
Are those which bear

£very inspection
Just and fair;

^^ith others competing
Everywhere.

Qnly the Best
Is used to prepare

Ideally Good Lamps
Of quality rare,

|n every respect
Made honest and fair.

Efficiency Highest
All declare;

^o Other Lamps
With them will compare.

^ry them yourself,

All good things share;

0end us your Orders,
We'li use you SQUARE.

THE ORIENT ELECTRIC CO.,
YOUNGSTOWN,

-OHIO.

CHICAGO OFFICE: 1628 Monadnock, THAD. S. LANE, Mgr.
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Electric

-•— —•

—

$—•—•—•—•"•—*—«—•

—
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Railway

Generators.

Electric

^

Railway

Motors.

Electric
^

Company, .

Series MANUFACTURES THE ,,

Parallel

Controllers.
QP-OT AND MOSTE3^W 1 EFFICIENT

•

EtECTBIC

RAILWAY APPARATUS.
[ Electric

" Car

THE FACT ... Brakes.

V That over 80 per cent, of the

ELECTRIC RAILROADS in ^

the WORLD are equipped with

G. E. APPARATUS proves
'

the above statement.

MAIN OFFICE, SCHENECTADY, N. Y.

•

Sales Offices in All Large Cities of the

United States. ==^
]

For Canada, address CANADIAN GENERAL ELECTRIC
COMPANY, Ltd., Toronto, Can. ("^:

Station and

Car Overhead

Apparatus.

- • • • • •— • • # • •-^ • • « • • •-

Line

Supplies.

-—•—•—•— —•—*

—
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FCONOMY PAYS niVIDENDS.

L
I

M
g

X ' B

ml
E
R
S.

Partial view of our iii!>itallation of Brooklyn City & 'Xewto'wii Railroad Co., Brooklyn. M. Y.

DON'T TALK BOILER, until you write us and learn how we surpass all others in points of Safety, Economy, Evaporation, Steaming Qual-

ities, Steadiness of Water Level, Accessibility, Draft. We can demonstrate that our heating surface is fifty to one of grate.

Manufactured by

ABSOLUTELY NO DEAD POINTS IN CIRCULATION.

THE CLONBROCK STEAM BOILEB CO., Brooklyn, N. Y.
Send for new
Catalogue. .

.

"ELECTRIC LIGHTING,"
A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

Engineers, Students and Others Interested in the Installation or
Operation of Electrical Plants.

BY RRANCIS B. OROCKEIR,
Professor of Electrical Engineering, Columbia University, New York.

Prioe ^3, Prepaid. - Prac-tical and Up-
Just the Book you want. 450 Pages, over 150 Illustrations. Read the

T/VBl_E OF- OOIMTEIMTS:
Chapter I, Introduction; Chapter II, History of Electric Lighting; Chapter III, General Units and Measures; Chapter IV, Classification

and Selection of Electric Lighting System; Chapter V, The Location and General Arrangement of Electric Lighting Plants; Chapter VI, Build-
ings for Electric Lighting Plants; Chapter VII, Possible Sources of Electrical Energy; Chapter VIII, The Steam Engine, History and General
Principles; Chapter IX, Steam Boilers for Electric Lighting; Chapter X, Steam Engines for Electric Lighting, General Construction; Chapter
XI, Typical Forms of Steam Engine for Electric Lighting; Chapter XII, Steam Engines for Electric Lighting, Selection, Installation and
Management; Chapter XIII, Gas, Oil and Hot Air Engines; Chapter XIV, Water Wheels and Windmills; Chapter XV, Mechanical Connec-

''°"^,''?'^Y'='^?
Engines and Dynamos, Direct Coupling, Belting and Shafting; Chapter XVI, Toothed, Friction and Other Gearing; Chapter

XVII, Principles, Construction and Management; Chapter XXI, Applications of Accumulators in Electric Lighting; Chapter XXII, Switch-
boards, Including Switches, Fuses and Circuit-Breakers; Chapter XXIII, Electrical Measuring Instruments; Chapter XXIV, Lightning Arresters.

Every Encinccr and Electrician who desircB to tlioroiiKlily nijiMtor the Art of Electric Lighting should have a copy of
thiH hook. Sent promptly.

ELECTRICIAN PUBLISHING COMPANY,
^""^^i^^j!^;:"'-!"^
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Directory of Principal Electrical and Mechanical Engineers.

B.J. Arnold, Mem. a. i. e. e.

ConsnltlnE Electrical Engineer.

SFE01A1.TT:
Elefltrlo Bmllwars mnd Power Btatlom.

1S41 Dlarquette Bids-, CUcaeo.

Force Bain,
Electrical and

Consulting,
DeslgnlDK.

Mechanical Engineer.

Supervising, Plans, Specifications and
Constructing, GeneralEnglneerlng.
Testing. Expert In Patent Causes.

Suite 1657, 165S and 1659
Honadnock Bldg., CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Reports, Estimates, Plans,
Speclflcatlous, Superintendence, Tests, Pur-
chasing, Designs of Central Stations a Spa-
clalty. Toxiier Building, St. I^ouis.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.
IJesigns for special macliinery.
Plans, spcMlications. tests, supervision.

14g3-a4 :>Tonartno<U Blrig.. Chicago.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

300 Oriel Bldg., ST. IjOIIIS, MO.

BE sure to send

your book orders

to us if you wish

to save ^ ^ ^

Time
,AND

Money.
We have all the latest elec-

trical books and can fill your

orders promptly.

*#**»«««*««««

Electrician Publishing Co.,

SUITE 5 10,

Marquette Bldg., - CHICAGO.

BINDERS
FOR THE

Mem EleclridaA

f $1.00 Each.

iLmmNFuLCo.,

CHICAGO.

Virginius J. Mayo,
Electrical and Mechanical Engineering.

Consulting, Designing, Supervising,

Contractor and Manufacturer of Ma-
chinery for special purposes.

TEL. MAIN 486.

100 Dr. Clinton St., CHICAGO.

The Electrician Publishing

Co., Suite 510 Marquette

Building, Chicago. Headquar-

ters for all latest Electrical

Books. Write for Catalogue.

HIGH GRADE on paper means little,

BUT in fact and manufacture MUCH.

WORLD CYCLES
ARE BUILT TO LAST.

Champion John 5. Johnson rides one.

Ex-Amat£ur Champion Roy McDonald rides one.

A. D. Kennedy, Jr., the record breaker, rides one.

Am. Champion George Ruppert rides one.

Homer Fairmon, Pat. O'Conor and other crack riders are
all winning races on WORLD CYCLES.

THEY ARE UP-TO-DATE AND SWELL.
^Vrite us for Prices. Catalogues Free.

ARNOLD, SCHWINN & CO., Manufacturers,

Peoria and Lake Sts., Chicago, U. S. A.

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-

lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING COMPANY. - Suite 510 Marquette Building, CHICAGO.

NoRTH-WEsrERN LimitedEQUIPPED WITH

'BUFFET SMOKING SlIBRARrCARS

COMPARTMENT SLEEPING CAR5.i

STANDARD. SLEEPINQ CARS.«
DININQ CARS llgl SI 19 HI IS B

LEAVESCHICAOO ^d^.e-.r-

THE NORTH-WESTERN LINE

St. Paul, MmNEAPOLis
THE SUPERIORS v^' DULUTH

EARLY THE FOLLOWING MORNING.
ALL AGENTS 5ELLTICKETS VIA THE

CHICAGO &NDHTH-WESTERN R'Y.
PRINCIPAL agencies: ^.

' NEW Y0RK.4Z3BRDADWAY. BOSTON. 5 STATE ST. J
^ J CHICAGO, Z08 CLARK ST. -

W^-fi'&Q^

Hot

Cool

Weather or

Weather the

WESTERN

ELECTRICIAN
Is alwa3^s interesting. Always contains
timely information as well as the latest
news. If you are not a regular reader
send us your name and address for trial

offer.

WESTERN ELECTRICIAN.
Suite 510 Marquette Building,

CHICAGO, - - ILL.

STUDENTS--:^
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.

J3.00 per year, in advance.

Electrician Publishing Co.,

Suite 510 Marquette Bldg., - CHICAGO

Tbe COAST LINE to MACKINAC
- } » TAKE THE t i -

CLEVELAND
MACKINAC o

2 New Steel Passenger Steamers
The Greatest Perfection yet attainei] in Boat

Construction— Luxurious Equipment, Artistic
Furnishing, Decoration and Ellicient Service,
insuring the highest degree of

COHFORT, SPEED AND SAFETY.
Four Trips per Week Between

Toledo, Detroit #Mackina
PETCSKEY, "the SOO," MARQUETTE,

AND DULUTH.
LOW RATE5 to Picturesque Mackinac and

Return, including Heals and Berths. From
Cleveland, $18; from Toledo, $15; from Detroit,
$13.50.

EVERY EVENING

Between Detroit and Cleveland
Connecting at Cleveland with Earliest Trains

for all points East, South and Southwest and at

Detroit for all points North and Northwest.

SundayTrlps June, July, August and September Only.

EVERY DAY BETWEEN

Cleveland, Put=in=Bay ^ Toledo
Send for Illustrated Pamphlet, Address

^ A. A. SCHANTZ, o. p. a., DETROIT. MICH

TBe Detroit anil Clevelanil Sfeam Nav. Co.

IT'S ALL RIGHT
Webb's Telephone Hand-Book.

expert as well as the novice.
A book for the
Price $1.00.

ELECTRICIAN PUBLISHING CO.,
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Becent improvementa made io the New American Turbine have Increased the power as per their
diameter, and produced greater efficiency from whole to half water than any other turbine, as
evidenced by the following, copied from certified teats mide at Holyoke, Mass., on the dates named,
and signed by A. F. flicbman, engineer in charge of experiments, and E. S. Waters, hydrautic
engineer.

The orl;?inals of these certificates and tests of other sized wheels can be seen at oar office.

Test of a 46-inch Wheel-July 9, 1894. Testof a 42-Inch Wheel-July 14, 1894.

Head.
Rev.per
Mln.

Cu. Ft.
perSec.

H. P.
Per
Cent.

Whole Gate
% "

%
'A

Head.
Rev.per
Min.

128.00
134.80

l;9.33
125.25
121.00

Cu. Ft.

perSec.
H. P.

Per
Cent.

Whole Gate
%

'A

16.06
16.42

16.78
17.03

16.88

119.17

122.00

117.33
111.83
118.67

141.58
127.18

112.60
98.12
82.07

205.27
196.19
175.74

149.99
118.40

79.76
32.58
82.18
79.31

75.52

16.33
16.56
16.59

17.13
17.48

134.18
120.85
104.85
92.76

70.bO

199.66

188.14
162.89
142.40

98.85

80.50
83.09

82 77

79.21
70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO., Dayton, 0., D.S.A.

•<8^^<^^>^4>«^S«Sk^<Sh8xSkS>.ShSx^<Jk8«Sk8kS^mSxS><s>^hS><5)«>^«S>^^ 9

Best Makes,
Fine Order,
Cheap for Cash.AUTOMATIC ENGINES,

SKIVI> FOK LIST OF SO.

THOS. P. CONARD, 322 Walnut Street, PHILADELPHIA, PA.

Racine Automatic

HIGH SPEED

ENGINES
Froml tol2.j H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection

conomy is desirsd.

Over2.500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing our new
1 to f> H. P. Auto-
matic Engine and
Boiler outfit.

Racine Hardware Co.,
RACINE, WIS.

AMERICAN-BALL

ENGINES.

Multipolar Dynamos and Motors.

AMERICAN ENGINE CO.,

Bound Brook, N. J.

THE TELEPHONE HAND-BOOK
BY

HERBERT LAWS WEBB.
Price §1.00.

The only complete and practical work
of its kind on the market.

PUBLISHED BY

THE ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building. ChlcaKO.

lOAl

DYNAMO BUILDING,
With detail drawings and ii>!i$trnction)>i for wiudiiij^.
Criving correct sizes of wire, dimensions of iron, etc.
Also diagram for house wiring

BV l_. C. A. 1- \A/^O O D .

Profusely illustrated. Size of page, 10x8 inches. Price, »3.

"This work is gotten up especially for amateur builders and non-professional
men. All measurements and instructions for winding are taken from machines
in actual service. Particular attention has been given to every detail of construc-
tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build dynamos, but to superintendents, engineers

and workmen who have the care of established systems."

—

From Preface.

Pronounced to be a practicai. axd complete work.
Sent pOHtpaid on receipt of price.

ELECTRICIAN PUBLISHING CO.,
SUITE 5IO MARQUETTE BUILDING. CHICAGO.

THEMcCORMIGK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
^liivoH iiioi-c po^^'t'i' p<'i* diniiK'fci' wil|» n

liijclM-i- in'ift'iiliitr ol'iiHcriil cflV'ft tliiiii i\i\y otlirr
« )ili*i'-\\ I I Im'itIoIVh'c iiiikI)'. All sizes, i'l|.;Ii|, rind left
liNJiM, ;iir iMiill. irniri ].;iIIit[is pn trrh-.l iuhUt KyslciiNilli- I'-sts in
llir l|(,ly..kr'|cslllJt; I'luriii-.

I'jiihis li;i\liii; jiDwiT pliiiit.s wlilcli :iro tnisiitlsfartory. and
lli..s.-.-Mii!.rri|.l;iliiimii<')|rii.rovriiir'MLnr ).<.W(!rs. will llml It lo
llnir liiiri ! ,t Io cniil'i- wlMi nil'. iiM I am wllllnu: to (£iiar-
iMit f4- rfMiiltN i\ )i«*r(* oIIh-i'h hav*' I'alleil, no niat-
%vf \\ liat in a lit* iil't iirltliM* Iiiih Im'I'ii in iimi*. HTATK
iti'.<(i iiti-:.iii':\'i'H AM> hI':m» f<»k 4'ata-

T'mORGAN SMITH. York. Pa.
EstlmatOH furDlsh(;fl for (romploto power plants aud

results cuarauteed.

AT full load we guarantee a voltage fluctuation
not exceeding two volts, and gas consumption

not exceeding 50 cubic feet per kilowatt hour,
equal to from sixteen to twenty-five full powered
c. p, lamps, according to
wattage of lamp used.

CLIIWAX GAS ENGINE CO.,
Manufacturers of Gas En-
gines for electric light and
all other power purposes,

31 Fulton St., BROOKLYN.
Tlie only gas engine ex-

hibited with Ammeter. Volt-
meter and Gasmeter in full

view, which enables intend-
ing purchasers to test the
truth of our statements be-
fore purchasing engines, in-

stead of having to take
statements and engines on
faith. We show better re-

sults than we guarantee. See
page 164, Issue Oct. 3, 1896. Also see Elec. Age, October 17th, page—

THE OTTO
Gas,

Gasoline

and....

Natural Gas

OVER 45.000 SOI.D

ENGINES
FOB

Electric Lighting.
SIZES 1 TO 2B0 H.P.

Electric Liffht Plants in Operation

from 2 to 250 H. P.

Tlie Otto Gas Ensine Works, lie,

PHII.ADEI/PHIA.

The Electrician Publishing Co., Suite 510 Marquette

Bldg.,' Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

WATER WHEELS
For heads of 3 feet to 2000 feet.

Speciallj designed and adapUd to

ELECTRIC POWER AND LIGHTNING PLANTS.
BccurlDK a hls:h ernaranteed percentage and prest steadlneflH <>^

motion, under variable loadB. An aneqnaled concentration of poner,
and an unprecedented hi^h velocltr- Its qnlckly operatlne bal-"
anced urates, affords prompt and fine regralatlon b; i^ovemor. Hatls^
faction guaranteed where otbers fall. Write for catatogrue. and ftots
your wantei

JAMES LEFFEL & CO., Springfield, Oliio, U. S. A.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS \

GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR
DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICH., U. S. A.
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WITH our new "Relay" Governors
we are prepared to furnish and

guarantee government of water power,
under proper conditions, within limits

usuall}' attained b}' the best Corliss

engine practice. We have Govern-
ors of various sizes, suited for all

classes of work, but give especial at-

tention to paper and textile mills, and
electric light, power, and railwa}'

plants.

CORRESPONDENCE SOLICITED.

TheReplogle Governor Works,

A.KRON, OIHIO.

^•^^ Double "Florida"

Steam "^^^'"^ ^''"^''

being Sectional, can easily be taken through
any ordinarj' door or window—that is not

an unimportant advantage.

—

Catalogue.

*Pfmerican S^otVerCompanj/.
"WE HEAT THE WORLD.

New York: 94 Centre St. Chicago: 84 Lake St.

=lfyouwintany IWetidve /urnished Ropefar

iome offhe'lsrgestOrm
^

inf/ie country.'

'foH

forTrinsini5Swri% UOMPANY,
2i26MdrM5r..CHICAB0.

ROOTIMPROVEDWATERTUBE BOILER,

SBLLINO AOBNTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo

ABENDROTH & ROOl
MFG-. CO.,

28 Cliff Street. NEW YORK.

DOMESTIC
Electrical Work.
Concise and Practical Explanations for Plumb-
ers, Tinners and Hardware Dealers on How

to Wire Buildings for Bells, Alarms,
Annunciators and for Gas

Lighting from Batteries.

Illustraied -with Twenty-two IDiagrams.

By William A. Wittbeckkr.

Price in Paper, 25 Cents.
Price in Cloth. 30 CentN.

THE growing demand for simple electrical ap-
paratus in dwelling houses, offices and work

shops and the need of plain instructions whereby
any person without a previous knowledge of elec-

triclt>' may be enabled to undertake their sue-

cessfulinstallatioD.lias prompted the publication
of this Uttle book. It is not intended for the
amateur who seeks for nothing but experimental
work, neither Is it expected to enlighten the ex-
pert electrician; but to the person who is seeking
lor Information that will assist him in increasing
his daily earnings this little volume is addressed.
The information given is above all else practi-

cal, and with a close observance of the directions
laid down anyone without the sUghtest knowl-
edge of electricity should be able to do the work
described.

Electrician Publishing Co.,

Suite 5 1 Marquette BIdg.,

^I-II<SA.C5^.

O 0*0*0*0*0 *o*o*o*o*o*o*o*o
* *

t Aluminum i

I Nickel Alloy. I,
. *

O Manufactured by The National Obe O
* & Reduction Co., under Letters Patent *
2 dated Sept. 18, 1891, No. 4.=i9,494. O

O *

^ This alloy la especially aod now univer- 2
Q sally used for armor plates, gan metal, pni- *

i|: jectiles, acid pans, propeller wheels, car ^
O wheels, steel castings of any description and p
:^ general foundry castings in either gray ^
O Iron, malleable iron, brass, bronze and cop- ^
* per castiDRe. It is osedvery exiensiVBly iu

^,

O puddling furnices, open hearths, reverber- q
* atory furnaces and steel converters. Its :<:

O fluidity and cleansing properties to metal?, o
* aside from its strengtbening qualities, are *
2 attested by Indisputable autborllles. O

o *

^ Aluminum Nickel Alloy isreducedfrom 2* twenty cents to FOUR CENTSper pound *

^ in ton or 6oo-lb. barrel lots. Sold under 2
O strict guaranty. *

o National Ore & Reduction Co.,
*

O ST. LOUIS, MO. o
* *
O Branch Agencies and Supply Offices: q
* RicHAKD Baied & Son, Ironmongers, *
O Hamilton, England, and Glasgow, Scotlaud. O
* Wm. Clendinseno J£ Sons, Montreal, *

Q D. C. CAEOLLi: Co., Pittsburg, Pa. *
The JuDNSON Mfo. Co., San Francisco, S;

5 cai. ;
* *
O *o*o*o*o*o*o*o*o*o«o »o*o*

o

NICHOLSON FILES do the HOST WORK,
in the LEAST TIHE, with the
LEAST EFFORT. ..„« IN t"^

PRODUCER^
0^^^^^^/''°

R^sps

3,0OO
^0R*-°- VARIETIES.

'^m3.
'BO^S'''

pROV
[oi^cE.

Mention Ibis paper.

Send for %

CATALOGUE,

450 ILLUSTRATIONS.

The Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
MinuUcturlK vt the

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BTJILT IN UNITS OF 50 TO 1,000 H. r.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Glasses of Iron Wort

Bpeclflcatlona, drawlass and Priees formlikeA
on application.

Send for Cataiogue of Climax and Compound Boilers.

CHICAGO CAS and GASOLINE ENGINE

J. J. NORMAN CO., nfrs.,

Used for making £Iectric Slight or furniahing

power ^or any purpose required. Speoiallf

adapted for electric light In private enterpriiea.

The latest great invention of this progreieive age.

Brilt In from 2 to 50 horse power. Stationary or

Tyortable. Ib the simplest power on the market, A
dwarf In eize; a Samson in strength. Costa but

Uttle to rnn it. Has no equal for even speed and

durability. Send for catalogue.

60 and 62 5. Clinton Street, CHICAGO.

New Dynamo Tenders' Hand-Book.
By T. B. BADT.

226 Pages, 140 Illustrations. Flexible Cloth Binding. Size of Type Pago
5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the
oid one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Rook sold, and over 5,000 of the new.

Electrician Publishing Co.,
Suite 510 Marquette Building, CHICAQO.

ALL
Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

REG.TRAOE MARKS JHE PHOSPHOR BRONZE SMELTINGCO.IIMITED,
2200 WASHINGTON AVE.,PHILADELPHIA.

\
"ELEPHANT BRAND PHOSPHOR-BRONZE'
1NG0TS,.CASTINGS,WIRE;R0DS,SHEETS,ETC.

„ ..LiSiC^.^'umM." — D E LTA METAL
/X ^ CASTINGS, STAMPINGS and FORCINGS

'^ ORIGINAL AND Sole: Makers IN THE U.S.
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"We'll Find a Way or Make It."

^'.^
O ST. LOUIS.

%%

PHOENIX CARBON MFG. COMPANY, St. Louis, Mo.

^
^^^
^,%^.

Our New 1 896 Process in the Manufacture of Motor Brushes . ^-i^

%tP
Makes Them Thoroughly Self-Lubricating and ^^<§>

They Save the Commutator. ^
TRADE MARK :

'ffiljlocilrf aictumulator"
REGISTERED SEPTEMBER 11, 13B4.

AN ILLUSTRATION OF THE VALUE OF

CHLORIDE ACCUMULATORS OPERATED IN

M CONNECTION WITH TROLLEY SYSTEMS.

THE UNION TRACTION COMPANY OF PHILADELPHIA has Installed

on its CliGstniit Hill division, eleven miles trom the power house, a battery of

CHLORIDE ACCUMULATORS having a capacity of 500 amperes at 500 volts. The

result of this installation is striltingly shown by the contrast between the two por-

tions of the curve on the chart. From 5 a. m. to I a. m. the battery absorbed

the fluctuations of the load and maintained the full pressure on the line; between

those hours when the battery was out of circuit the curve shows the drop in poten-

tial and the unsteadiness of the load.

THE ELECTRIC STORAGE BATTERY CO.

DREXEL BUILDING,
J

PHILADELPHIA, PA.

66 Broadway, New York; 1543 Marquette Building, Chicago, 111.; 215 North Calvert Street,

Baltimore, Md.; 222 flarket Street, San Francisco, Cal.; 92 State Street, Boston, Mass.

I'aiiiplili'tHKlvlrit; Ji dotftllod doHi-rlptlon <if tin? Union Traction Co. plant, togothor
with oUior liifoniiHtloii 111 ruKJud ' " " " '' '

....
trolloy ^Vst''UlN. wl

tliti a|ii)llc;Htloii of (;iilorl()i) Attcuniulutors to
be liirw.'uiliMl upon ;ipr>li<'!itl""

Chloride Accumulators operated in connection
with trolley sj^stems -will put a .steady load on
the f^enerators, save coal, diminish depreciation
charges, maintain the potential at the power
house or at distant points on the line, increase
the capacity of the station, save copper, espe-
cially when the battery is Ibcated in a sub-station;
provide a convenient reserve for a shut-down of
short duration. The battery may be used to run
all-night cars, to test cars in the repair shop at
night and to light buildings after the engines are
sto|i|R'd,
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THE 0. C. WHITE COMPANY,
IVI

ADJUSTABLE HOLDERS FOR INCANDESCENT LAMPS.
Enables the incandescent lamp, either

with or without shade, to be placed in-

stantly in any desired position and held
there securely, no attention wliatever being
iriven to the fastenings.

For mills, machine shops, printing es-

tablishments, banks, offices and libraries,

dentists' and iewelers' use, bench work of

all kinds, assembling work on floor, etc..

FOR CEILING ATTACHMENT.

STYLE A.

New Styles—in Forms, Sizes and Finish
—Adapted to Every Requirement.

5end for Catalogue C.

Patented, United States, .Tune 20, 1882:

August .30, 1887; September 2B, 1893 (two
patents); September 17, 1895 (two patents);
August 25, 1896.

Patented Germany, England, France,
Canada.

WESTERN ELECTRICIAN
Although lar

FOUND

Contains more news for the busy

reader than can be found in any

other journal devoted to electricity^ Although large claims of superiority have been made

by our contemporaries, it has been rCIIIMn t^t the Western Electrician is far

above the other papers in the matter lUUnU of news, as is evidenced by the follow-

ing testimonial: ^^Although I have taken every electrical journal, there is none I like so well as

the Westem Electrician/^ This is the reason the Western Elec-

trician has so large a circulation, even if it was not found at the imTiipat

HART INDICATING SWITCH
FOR ELECTRIC CAR HEATERS.

1 AMPERE, SINGLE POLE, 500 VOLT.

DIAMETER OF BASE, THREE INCHES. BREAKS CIRCUIT AT FOUR POINTS.

THE HART & HEGEMAN MFG. CO.
?

MARTF-ORD, CONN
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ExNEELAND REFLECTOR CO,

S. R. KNEELAND. Original Patentee,

MANUFACTURERS OF

REFLECTOR SHADES
Mccreary

REFLECTORS,
For Incandescent Electric Liglits.

Before placiog orders elfiewhere. write lor our
price list.

24 TRAVERS ST., BOSTON, MASS.

IIDE

ITHER.

&ZlS PATENT

:LiJy:f;ovER.

liyTji-DRESSINe

KLt cement.W> WOyiN^tEAtHER UNKBELTJNam.^''

(^ELTIN&J l»t.liO»i8,Mo„r.8.A. "'

BBAN0aE3: lu Summer St., Bostoa; 113 Ubert; St., New Torli; 129 Kortli 3d St., FtiUadelphlc.

rculars-

THEATRE DIMMERS,
IRON CLADRHEOSTATGO„lestflel(l,N, J.

ELECTRICAL BOOKS,
A^H Kinds.

ELECTRICIAN PUBLISHING COMPANY,

Snite 510 Slarqnette, CHICAGO.

VULCANIZED FIBRE GO
E^-TA^^I-ISI-ieiD IS73.

SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Hods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue aijd Prices.

wiLwftfJ?o"n. DEL The Standard Electrical Insulating Material of the World. office:
1a dev st.. new york.

RCWIREO WfTM HAVEN WMrrt CORE WIRE

OFFICE—
^he P'^i-ris V^hi^el Co.

1131 THE Rookery.

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to

use your "Raven White Gore" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test

will no doubt be,a most severe one.
Yours ver.y truly

THE FERRIS WHEEL CO.
By L. V. Rice, Mer.

Used e.'cclusively for all Incandescent Light-
ing at World's Columbian Exposition.

Used in some of the largest buildings in the United
States.

GRIMSHAW WHITE CORE.

RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS

Used by some of the largest Central Stations

and Fire and Police Departments in the U.S.

New York Insulated Wire Company,
MAIN OFFICE: RRiX'rHir*. J CHICAGO; BOSTON:' SAN FRANCISCO

13-17 Cortlandt St.. New York. °"'^"'-*'^'^'-
1 320 Dearlrorn St. 13J Congress St. 102 Sacramento St

Black Diamond File Works.
Est. 1 S63.

Twelve

Medals

Awarded at

International

Expositions.

Inc. 1895.

Special Prize

Gold Medal

at Atlanta,

1895.

Onr go«ds are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA. PA.

N. B. BUBB, Manager. J. M. CHESNUT, Supt.

WILLIAMSPORT WOODEN PIPE CO.,
MANUFACTURERS OF

WOODEN CONDUIT
J

UNDER CHESNUT PATENT.

Write for Information and Save Money.

WILLIAMSPORT, PA.

AN EXTENSIVE AND IMPROVED CREOSOTING WORKS AHAGHED TO THE PLANT.

For underground electrical purposes the conduit produced under

this process is the most practical, the most durable and the most

economical of any conduit on the market.

This conduit is now being used in the leading cities, and the best

of references furnished on application.

Kleclrlii l.iKliliUii aod
I'owBr Appaiatus.

THE

Bo6ton, Mass., No. IflOSuinnicr St.

Now York, N. Y., No. H Ilrnail St.

rhlladcljihlii, I'a., No. «>a Artli St.

Atlaata, cm.. K.iultabln Klilit.

CltlciiRo, III . MoriaUnork ill.ii;.

.St. I.oul.'.. Mo., Wiiliiivrli-lil 1110k.
San Franclsi'o, Ciil.. Kc. 11. Ilrsl St.

rittftlinrt:. l'ii.,.io)i[i )<:. Itiihill, Oarno^leBldg.
KfltV'T, ''Mil,

,

I.•|(^^.ll ': ii..

10 Arc Iiynani" ^.'xiaii'lJofowuT.

ELECTRIC CO.,

Offlr.vana WarkH.Cor. BekUen auaainson StH., CI^BVEIiAWU, OHIO.
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dectrldan PablisblD^ CompMi7) Chicago. EVERY SATURDAY. 1 cents per Copy.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

*"H.''RfHixsoN?'' Simplex BlertrJcal Company,
<)7 Monadnock Block, CHICAGO. 75-81 Cornhiil, BOSTON, MASS.

MANUFACTURER OF

INSULATED ELECTRIC WIRE,
F-|_EXIBL.E C30R0S ^Kt>tK3 C4KBI_E^.:

SOO A;«I» ana XORTH THIRI> STRKKT. - PHII<.\nEI,PHI*. l»j».

INSULATED WIRES and CABLES
Aerial,

Underground and

Submarine,
For

VBI.SPHOXE,
TKI<EC)BAPH,
UOHT and FOWEB.
Lead encasing in all its

Branches.

KEKITB TAPES.

W. R. BRIXEY, Mfr.,
J. E. HAM, Cen-I Agt.
203 Broadway,*New York
S. F. B. Morse,

Chicago, It).

CALIFORNIA
ELECTRICALWORKS,

San Francisco, Cal.
NEW ORLEANS
ELECTRIC CO.,

New Orleans, La.
KENNEDYS.
DUPEROW,

Washington, D. C.

WILI.ARD L. CANDEE. ; r,„|„.„ Manawrs GEO. T. HANSON. W. H. HODGINS,
H.DUSANTCHKBVEK,P'^'^®*^*^*™Sers, Gen'lSupt Secretary.

THE OKONITE COMPANY, LIMITED.

253 Broadway, New York.
INSULATED

WIRESandCABLES,
For Aerial, Submarine and Underground Use.

Candee Aerial Wires.

Manson Protecting Tape.

TFWPEMABK.
—

Olfonlte Waterproof Tape.

BRANCHES: Chicago. Boston. Philadelphia. Pittsburgh, Minneapolis. Cincinnati. Kansas City,

Omaha, Louisville. St. Louis, San Francisco, London and So. America.

^ON'^:

BKTS:
let^Bldg

Jiur S. AartrldKe.^Baid
Bid;.. sSLpuis, no. n
1. AtkliuBK Co., 1439 iVi

IcrjgJAtwaUr, sm Pln^^VsaflPra

itrdlcle(»^^., 173 Alfl^^tSElcai
T)' M. Sba«ll 1X6 UCertKt.. New Yor

WESTON ENGINES

^^^i^lSSG^-

High Pressure Boilers.
Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
JULIiNSCHOLLSiCO., - 1-26 Liberty St., N. Y. Oity.
THE KEYNOI.DS.LABOB & CO., 11 No. 7to St., Pliiia.

SORANTONSDPPl.YiMACH'Y CO., - Scranton, Pa.
TBOS.K CABEY&BRO.*.CO., 2r,LightSt.,Baltimore, .Md.
jnrcRELL. Li?wia.t STAVKRrn.. s«»fti» Ma«b.

WESTON ElecWicai Instrument! Go.
** -^^if 114-120 William St., NEWARK, N. J., U. S, A,

We desire to call attention to a line of

cheap but excellent Switchboard Instru-

ments forDireclCuvrentCircuits, which
v; designate as

"Round Pattern," Style F.

These Instruments are particularly

suitable for Isolated Plants and Feeder

Circ-its in Railway and Power Plants.

Voltmeters in ranges from B to 750 volts.

.\mmeters in ranges from! to2,.5iOamp.

All Weston Instruments are unsurpassed

In excellence of workmanship, in accu-

racy and economy of operation.

The NORTHERN ELECTRICAL MFG. CO.,
IVIadison, VM/I^.,

Manufacturers of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILING OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space in the ordinary manner. All bearings

seK-olling. See our new patented device for CONNECTING HOTORS DIRECT TO LINE SHAFT
SAVINQ BELTS. PULLEYS AND FLOOR SPACE

CARPENTER
ENAMEL RHEOSTATS.

Antomatic Slotor i^tarters.
All sizes. List price of 1 H. P. size, $13.00.

BeUable. Fallyguaranteed. Highly fiolslied. Oheap.

Ward Leonard Electric Co., Hoboken, N.J.

Queen & Co.,
10)2 Chestnut St., PHIUDEUPHIA.

Acme Testing Sets, Queen-Wlrt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

WASHINGTON PATENT AGENCY,
908-914 G St., N. W.. Washfngion. D. C.

Largest in the world. Advice free. Electrical
Experts.

.

i:^ "CAHALL",
VERTICAL WATER TUBE BOILER.

BEST IN THE WORLD.
Manufactured by

The Aultmaa & Taylor Machinery Co.

SEND FOR CATALOGUE.
Cahall Sales Department,
Sole Agents fortlie V. S.

Bank of Commerce BIdg., Pittsburg:.

The Rooker>'. Chicago.

542 0rexel Bids-. PhUadelpbla-
lOI.'iTreinoiit Bid?.. Boston.

145 Taylor Bulldlaf, New York City.

N. 1. R
NATIONAL INDIA
RUBBER CO.'S

Wires# Cables.
Factory and Offices:

FEEDEKICK^.^IlNX)TT^GOTi;iMgr. BRISTOL, - R. 'l.

'New Yorli Office. 4S7 Bi'oadway, H. L. Burdlck, Mgr.
San Francisco 577-579 Market St.

Chicaeo, Metroimlltan Electric Co., 1SG-18S Fifth Ave.

LDNDELL MOTORS.

Armored
Insulating

Conduit

Interior Conduit

& insulation Co.
I^eneral Offices and tVorheii:

- NEW yORK.34th Street,

REPAIRIN6
All kinds of electricg-l inaeiiiaery repaired quickly and to
your entire satisfactipD, cheaper tlian it can be done In
larger cities. I pay no rent and employ no, cheap help.
Send nie trial order. You ^111 try lue again.
S. T. Webber,Eiec. and Mech. Engr., Eldorado, III.

cP"

THE
LEADS THEM ALL.

When ordei'ine see that you get
the OCGGAIV.

atade in cue wire No, i, 5 and fi,

Twf> wire yo. 2 and 3.

Three -.vlre No. 3.

They are corragafetT. and T-
shaped f^roove.
They grip lik*- n ' i-._'.

Ko sagffin i^ . ', r-i Mhewi onoe
stretched.
They are made of the flneM

glazed poreelalffli. Ten of thehi
uHed to one of anj' other make.

No. t. 3 and 4 holds wl r-o 10 to 8.

No. 2 and 5 holds win? i* to Otf,

No, 6 hold -ft-ire 000 uLid larger. ;

Imperial Porcelaia Works,

369 Wabash Ave.. Ciiioago. III.
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This is neither McKinley nor Bryan, but a some-

what rare specimen nowadays—a happy man.

And we are happy, even in these hA^rd times.

The electric trade is finding out where to buy Ee-

flectors for every conceivable purpose; Tin Shades;

Cluster Lights; Reflector Chandeliers, Street-Light-

ing Fixtures, Headlights, etc., etc.

Customers, old and new, are sending their

orders; but we can take care of more, and so in-

crease the number of happy men.

Please let us tell you how.

WHEELER REFLECTOR CO.,

33 Washington St., BOSTON. MASS.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY, s™i«™,
) OHIO.

IT'S ALL RIGHT.

Webb's Telephone Hand-Book. A book for the
expert as well as the novice. Price $ 1 .00.

ELECTRICIAN PUBLISHING CO.,
SIO Mlai-<aMJ9l;1fe» Miulldlne:, OHIoaeso.

-FOK-

HART FLUSH

SWITCHES
Vor single switches or gangs. Time saved in installing the

switch more than pays for the box. Prices low.

THE HART & HEGEMAN MFG. GO.,
HARTFORD, CONN.

Say I Mr. Contractor,

• have you ever stopped

To figure what it costs you to put in shelves,
boxeSi-etc.,.besides runoing additional battery
circuit necessary in installing the ordinary

form of cells? If you have, you are
aware that by using the Hang-Up Dry
Battery you always save enough iii

labor and material to pay cost of
battery on every contract.

Especially adapted to Telephone and

Street Railway Work.

Long

Life

WRITE FOR 'DRIVE A NAIL" AND PRICE
LIST. TRY IT.

F. J. Pearson Mfg. Co.,
SECURITY BUILDING, ST. LOUIS, MO.

SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA,
MANUFACTURERS OF

Direct Current, Multipolar, Slow Speed, External Armature Generators and Motors, especially adapted for Direct Connection.

(T'ypo B)—In sizes frorr» 20 to 2,000 H. !P.
iJirect Current, Multipolar, Medium Speed, InliTual Armature Generators and Motors adapted for Belting.

("Typo jPk..y~irt Biacea -from lO to 300 M. I=».

Direct Current, liipoiar, Medium Bpeed, Interuiil .^rma^ure Generators and Motors adapted for Belting.

(Typo 1_. M.j— Iri siacos from S to ISO H. V».
Direct Currunt Boosters, absolutely controlled by U. S. Patents granted to Siemens & Halske Electric Company.

SIEMENS' BAND ARC LAMPS FOR DIRECT AND ALTERNATINO CURRENT, ELECTRIC MINING LOCOMOTIVES, STEAM LOCOMOTIVES, ETC.. ETC.

COMPLETE ELECTRIC RAILWAY EQUIPMENTS UNDER SIEMENS' PATENTS:

3ionnon8' l»lnclc»rr«jmnine: nTrolleys.
The Siemens Conlticl Bar is tiafnr limn the ordinary trolley, and the overhead construction is loss costlv. Dr. Ernst Werner von Siemens was the pioneer in

Electric Traction. He built liis Prst lOli-etrie Hallway In 1S7n. Write for Catalogues and further Informiilimi to

SIEMENS ${ HALSKE ELECTRIC CO. OF AMERICA, 98 Jackson St., Chicago.
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The ...

Fall Election
will prove that those seeking

light, vote for the "Pioneer" en-

closed arc, 150-hour lamp, which

is in every sense the first and

foremost to give the highest

quality of light, soft, steady, safe

and economical. The orders

are coming in thick and fast

and those desiring early delivery

should communicate at once with

The electric ARC LIGHT CO.
LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN.

687 & 689 Broadway,

NEW YORK.

Jewell Belting Go.

TAUfMERS OF

OAK BELTING LEATHER,
Slanufacturers of . . .

Higti Grade Oak Belting,

HARTFORD, CONN.

"SOME PEOPLE KNOW A GOOD THING."
MiN'jrEAPOLis, Minn., Oct. 5, 1S96.

CHARLES WIRT, ESQ., 1028 Filbert St., Philadelphia, Pa.

Dear Sir;—"We inclose herewith our order No. 270. cailing for 18 "Wirt Brushes." The man in
charge of our station makes a very favorable report on the brushes we have received from you.

5UNNEAP0LIS GENERAi ELECTRIC CO., A. M. Koiertson, Gen. Jllgr.

J. B. McKeague, Western Agent,

369 Wabash Ave., Chicago.

PAT. e-23-OO. Charles Wirt, Patentee and Sole Maker,
Factory, Philadelphia.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
. bendrotli & Root Mf. Co. xvii

Adams-Bagnall EL Co vili

Akron Elec. Mfg. Co xi

American Battery Co is

American Boiler Co xvii

American Carbon Co vii

American El. Heat. Corp...

American Elec. Works xi

American Engine Co xviii

Armorite Int. Con. Co.... iv

Arnold, B. J XT
Auerbacti-Woolverton EL

Co xi

Auto. Circuit Breaker Co. xvi

Bain, Foree xv
Baker& Co xv
Ball Engine Co xvii

BamettCo.. G. & H xx
B6sly & Co.,CIaas. H xx
BowersBros
Brady.T. H xii

Brill Co., J. G xvii

Briiey, W. R 1

Brown, D., Cedar Co xii

Brush Electric Co xx
Bryan i Humphrey xv
Buckeye Electric Co ix

Butler Hard Rubber Co....

Carbutt, John
Vard Electric Co iv

Channon Co., H
C.B.&Q. R. R
C. tt N. W. Ry
Clilcago Edison Co
Chicago Fuse Wire & Mfg.

Co
Chic. GenL Fixture Co...

Chicago Ins. Wire Co
Climax Gas Engine Co
ClonbrockS. B. Co
Clymer &. Hellmao
Colburn Electric Jirg. Co..

CoUins&Co., H. E
Conard, Thos. P
Cutter El. & Mfg. Co

Dayton GlobelronWks.Co.
DeVeau & Co
Diamond Electric Co
Directory, Principal Elec.
and Mech. EngineerB...

Dixon Crucible Co., Jos...

XTll

xii

XTl

xvii

vlii

Eastern Elec. Cable Co.... xi

Eddy Elec. Mfg. Co vii

Edison Dec. &. M. Lp. Dept. x
Edison Mfg. Co
Electric Arc Light Co lii

Electric Appliance Co x
Electric Storage Batt. Co.

Electrician Pub. Co
viii, xiJ, xiii. xiv, xix

Empire China Works xlv

Eyanson & Armpriester..

Farr Tel. & Con.Sp. Co xiv

Ferracute Mach. Co xvii

FiberiteCo., The xi

Forest City EL Works....
For Sale Advertisemts xii

Fort Wayne El. Corp viii

Fuel Economizer Co

Garlock Packing Co
Garvin Machine Co., The .. vi

General Electric Co ix

GiUett Mfg. Co iv

Guild & Lord xii

Hart,C.S xii

Hart AHegemanMfg. Co. 11

Hine A: Co.. L. A xii

Hodge, Walsh & Loring... xii

Holmes Fibre-Graphite Co. vili

Huebel & Manger xii

Illinois Engraving Co xiv

Imperial Porcelain Works i

Ind. Rub. it Ins. Wire Co. i

Interior Conduit &Ins. Co. i

Intemat'l Cor. Schools.. xii

International Elec. Co xii

Iron-Clad Rheostat Co.. xx
Jewell Belting Co ill

Johns Mfg, Co.. n. W Iv

Kartavert Mfg. Co xx
Kllpstein A Co.. A xl

Kneeland Reflector Co
Krotz, Allen & Kelly ii

LaseU & Co.. Edward
Leclanche Battery Co xiii

Leffel & Co. , James xvi

Leonard, Ward, Elec. Co. . i

Locke, Fred. M x
Lombard Water Wh. G. Co.

Lynn Inc. Lamp Co

Main Belting Co : xvii

Manhattan Genl Cons. Co. x
Mayo, V. J xv
McKeague, J. B Hi
McLennan A. Co., K x
McRae, A. L xv
Menominee El. & M. Co... ix

Midland Electric Co vili

Missouri Teh Mfg.Co xiv
Moore, Alfred F i

Morrison Southern El. Co. xviii

Munsell & Co., Eugene

National India Rubber Co. i

National Ore A Red. Co.. xvii

New York Ins. Wire Co. xx
Mcholson File Co xv

Norman, J. J. Co xvii

Northern Elec. Mfg. Co 1

NorthwestEngineer'g Co. xiv

Ohio Electric Works xii

OkoniteCo., The 1, v
Orient Electric Co., The.
Otto Gas Engine Wks....

Partrick & Carter Co; viii

Partridge Carbon Co 1

Pearson, F. J. Mfg. Co li

Peerless Rubber Mfg.Co. . . x

Perkins El. Switch Mfg. Co. vii

Peru Elec. Mfg. Co iv

Philadelphia Eng.Works. sviii

Phillips Ins'd. Wire Co . . xi

Phoenix Glass Co si

Phosphor-BronzeS.Co.Ld. xvii

Piqua Iron Works x
Pratt, Cbas. A xv
Queen & Co 1

Racine Hardware Co xvi

Reisinger, Hugo
Richards & Meacham
Ruprccht Electric Co xx
Samson Cordage Wks x
Sawyer-Man ElectricCo . ..

Schiff, Jordan & Co viii

Shultz Belting Co xx
Siemens & H^lake E. Co.. 11

Simplex Electrical Co.,The, 1

Sioux City Brass Works... viii

Smith, S. Morgan.. xvi
Standard Paint Co x
Standard Underg.Cable Co.

Stanley Electric Mfg. Co..

Storey Motor & Tool Co. .

Stromberg-Carlsou Tel.
Mfg.Co xiv

Triumph Electric Co xiii

Valentine-Clark Co ix

VanNuis. C. S x
Viaduct Mfg. Co xiv
Vulcanized Fibre Co xx

Want Advertisements ... xii

Washington Pat. Agency . 1

Webber, S. T i

Webster, Warren & Co —
Wertheim. Ed
Western Electric Co i v

Western Tel. Cons. Co xiv
WesttnghouseEL&Mf.Co.. illi

Weston Electrical Ins. Co. i

Weston Engine Co i

Wheeler Reflector Co 11

White Co.. The O. C xii

Whitney Elec. Inst. Co x
Wlllard EL& Battery Co. . . xx
Willlamsp. Wd. PipeCo...

Wirt, Cn^S \\\
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HARDTMUTH GORED CARBONS for Direct and Alternating Current

AF?0 l-AIVI CHABIRSHAW AND Q. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated
CARBONS FOR SERIES ARC LIGHTING.

CKiioaso Edison Co.,
DEALERS IN ELECTRIC LIGHTING SUPPLIES,

139 Adams Street, CHICAGO.

GENERAL WESTERN AGENTS.

HABIRSHAW AND O. E. CO.'S

WIRES AND CABLES,

]X Clcde batteries!

IPORCEIAIH IHSUlAnOn Ot an Kinds.il

Wt Solklt the maKfn^ of

SPEoi. DESrcriS of^ Porcelain.

We manufac-
ture a high
Rrade Kolfe
Switch tor
Bwitohb o a r d
work. We call

it the E Switch.

We have in stock in our Chicago Store

WAITING FOR
YOUR ORDERS

A quick break ewitcb, made In sizes from 60
amperes capacity to 800 amperea. They
will be listed 1q oar new catalog.
We maDUfactnrearc and incaQiiesceot
namoa and direct carrent motors. Aleoarc
lamps.

>Socl<ets, Switches, Cut-Outs,;

j Tubes and Insulators,

I Shawmut Fuse Wire and
Knife Switches,

S Bells, Annunciators,

> Batteries, Push Buttons,

I

Fan Motors, Electric Supplies I

;
of all Kinds.

|

7^' Western Electric Company.
Chicago. New York.

INTERIOR CONDUIT
Here's the way it

looks inside after

^ bending:

Thts pitce n(

Inlerlor Condull was soivcd,

as IrHlltalcd. JuM "flrr bendlnii In

Iwn places, md to show clearly thai Ihc

bcndlnjt DID NOT HURT TME WOODPN
LINING. Ihe pkte cul ™i was sel on tnd as sf

pholDKraphed. and (rom said pholoeraph tht

Note how the

Wood-Lining
does not crack.

ARMORITE INTERIOR CONDUIT CO.,
OPFIOE AND WORKS.

7MBII Fm SIREEI, WEST,

DETROIT, MICH.

'lf.J."IiltctritCjrM(r.
(PATENTED.^

1

Simplicity—Effectiveness— Durability—Economy.
No coils to short-circuit or break, no oxidation, perfect air
circulation, easily controlled and resTulated by patented knife
sn'itcli. Adjustable to three different degrees of heat. Prices.
etc.. on application. ....,

H. W. JOHNS MANUFACTURING CO.,^""^? «»"r'c^H^*r/i«. i.,i.

New Vork. Philadelphia. Boston.

READ THE ELECTRICAL PAPER.

THE CARD ELECTRIC COMPANY,
IVIansfield, OI-ii<

Generators for Power
Transmission and Iso-

lated Lighting.

Generators are all Mul-
tipolar and Slow Speed.

Agents Wnntea In IJnoccnplea Territory.

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimntes.
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All Okonite
Wiresand Ca-
bles are man-
ufactured from
the

FINEST
GRADE OF
PARA
RUBBER.

A POINTER

ON WIRE.

OKONITE
Is closely associated

with Police Tele-

graph, Telephone

and Fire-Alarm

Installations.

Borge T. Manson, General Superintendent

Before Placing Orders

Write for Quotations.

ADDRESS . . .

The Okonite
Company, Ltd.,

253 Broadway, NEW YORK.
Willard L. Candee, H. Durant Ctieever, Managers

W. H. Hodgins, Secretary.

CENTRAL ELECTRIC COMPANY,
^i-ll(3^VCSO.
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THE GARVIN MACHINE CO.,
Spring and Varick Streets, New York.

51 N. 7th STREET, PHILADELPHIA.

Manufacturers of and Dealers in

METAL WORKING MACHINERY
OF ALL KINDS.

Universal and Plain Milling Machines, Screw Machines, Drill

Presses. Hand and Engine Lathes, Turret Lathes, Planers,
Shapers, Gear Cutters, Grinders, Tapping Hachines, Etc.

Send for our Illustrated Catalogue and List of

New and Second=haDd Machinery for

Immediate Delivery.

Complete plants equipped for making

ELECTRICAL GOODS AND MACHINERY,

Bicycles, Firearms, Etc. No. II Milling Machine.
For Small Work.

IMPORTED NUERNBERQ

CARBONS.
ELECTRICAL SUPPLIES

AND FIXTURES. ....

169 ADAMS ST., CHICAGO.

Accumiilators.
American Battery Co.
Electric Storage Battery Co.

Willard Elec. & Battery Co.

Ajumnciators.
Chicago Gen'l Fixture Co.

Electric Appliance Co.
Menominee El. &. Mech. Co.

Partrick & Carter Co.
Arc Ijamps.
Adams-Bagnall Elec. Co.
Auerbach-Woolverton El.Co.

Chicago Gen'l Fixture Co.

Electric Arc Light Co.

Ft. Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.

Perkins Eleo. Switch Mfg. Co-

Van Nuls, C. S.

Westinghouse El. & Mfg. Co.

Arc lilffht Cord.
Samson Cordage Wks.

AssaTers.
Nat'I Ore & Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.

Chicago Edison Co.
Chicago Gen'l Fixture Co.

Edison Mfg. Co.
Electric Appliance Co.

Electric Storage Battery Co.
Leclanche Battery Co., The.
Menominee El. & Mech. Co.
Midland Electric Co.
Northwest Engineering Co.

Ohio Electric Works.
Pearson, F. J. Mfg. Co.
Western Electric Co.
Willard Elec & Battery Co.

Bells.
Electric Appliance Co,
Huebei & Manger.
Menominee El. & Mech. Co.

Ohio Electric Works.
Partrick A: Carter Co.
Western Electric Co.

Beltins.
Channon Co., H.
Jewell Belting Co.
Main Belting Co.
Shultz Belting Co.

Boilers.
Abendroth & Root Mfg. Co.
American Boiler Co.
Clonbrock Steam Boiler Co.
CoUlna&Co..H. E.
Racine Hardware Co.
Weston Engine Co.

Books, Electrical.
Electrician Publishing Co.

Bronze.
Be8ly&Co.,Chaa. H.
Phosphor BronzeSm.Co. ,Ltd.

Brashes.
Holmea Flbre-Qraphlte Co.
McKcague. J. B.
Partridge Carbon Co.
Wirt. CbaH.

Barfflar Alarms.
Electric Appliance Co.
Huebei & Manger.
Menominee El. & Mech. Co.
Partrick & Carter Co.
Western Electric Co.

CablcH (See Insulated Wires.)
<;ableH, Klcctrlc {Seelnsu-
lAted WlreBj, Copper,
Hbeet and Bar.
American Eleo. WorkB.
Brlioy, W. R.
Eafitern Electric Cable Co.
Iri'ilii Rub. fj. Ins. Wire Co,
Moore, Alfred F,
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground 0. Co.
WoBtern Electric Co.

Carbons.PolntnA Plates.
American Carbon Co,
ChloRRO Edlion Co,
OhicBKO General Fixture Co.
Electric AppUiinco Co.
Oeoeral Efeotrlo Co.
Partridge Carbon Oo.
Rolfllnger, Hugo.
SchlfT, Jordan <V Co.
StaDdard Paint Co.
Werthelm. Ed,
Wo«t«m Electric Co,

CLASSIFIED INDEX OF ADVERTISEMENTS.
Compound.
Electric Appliance Co.
Johns Mfg. Co., H. W.
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond. Co.
Electric Appliance Co.
Interior Conduit A Ins. Co.
Willlamsp't Wood'n Pipe Co.

Construction & Bepairs.
Ft. Wayne Elec. Corporation.
Hodge, Walsh & Lorlng.
Piqua Iron Works.
Richards & Meacham.
Webber, S. T.

Contractors and Electric
liiglit Plants.
Akron Elec. Mfg. Co.
Arnold, B. J.

Bain, Poree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Climax Gas Engine Co.
Clymer A Heilman.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh & Lorlng.
Northern Elect!. Mfg. Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse Elec & MfgCo.
Western Electric Co.

Copper.
BesIy&Co., ChasH.
Bowers Bros.

Copper Wires.
American Electrical Works.
Besly& Co., ChasH.
Brixey, W. R.
Chicago Edison Co.
Electric Appliance Co.
FiberiteCo., The.
General Electric Co.
India Rub. & Ins. Wire Co.
Menominee El. & Mech. Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordage.
Samson Cordage Wka.

Crookes' Tubes.
Edison Dec. & M. L. Dept.
Edison Mfg. Co.
Perkins Elec. Switch Mfg.Co.

Cross-Arms, Pins and
Brackets.
Brady. T. H.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
FiberiteCo., The.
Locke. Fred. M.

Cnt-OntH and Sivltches.
Automatic Clr. Breaker Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Eyanson & Armpriester.
Farr ToL & Const. Supply Co.
Flberlto Co., The.
Forest City Eleo. Wks.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Hart & Hogeman Mfg. Co.
Imperial Porcelain Works.
Monominee El. & Mech. Co.
Morrison Southern El. Co.
Perkins Eleo. Switch Mfg. Co.
WeatinghouBQ El. & Mfg. Co-

Dynamos.
Akron Elec. Mfg. Oo.
American Engine Oo.
Brush Electric Ca
Card Electric Co.
Clymor & Heilman.
Oolburn EL Mfg. Oo.
Eddy EIoc. Mfg, Co.

Ft. Wayne Elec. Corporation.
General Electric Co.
Hine&Co., L. A.
Mayo, V. J.
Northern Electl. Mfg. Co.
Piqua Iron Works.
Ruprecht Electric Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Johns. H. W., Mfg. Co.

Electric Railiv^ays.
Bru.oh Electric Co.
Card Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and Uleckani-
cal Engineers.
Arnold, 6. J.

Bain, Force.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae. A. L.
Pratt, Chas. A.
Webber. S. T.

Electrical Instruments.
Automatic Cir. Breaker Co.
Chicago Edison Co.
Clymer & Heilman.
Cutter El. & Mfg. Co.
Diamond Electric Co.
Electric Appliance Co.
McKeague, J. B.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
American El. Heating Corp.
Automatic Cir. Breaker Co.
Clymer & Heilman.
Glllett Mfg. Co.
Imperial Porcelain Works.
Menominee El. & Mech. Co.
Partrick & Carter Co.
Pearson, F. J. Mfg. Co.
White Co., TheO. C.

Electro-Plating Mach'y.
Besly &Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Enffines, Gas.
Climax Gas Engine Co.
Norman Co., J. J.

Otto Gas Engine Wka.

Engines. !$teani.
American Engine Co.
Ball Engine Co.
Conard, Thos. P.
Philadelphia Eng. Works.
Racine Hardware Co.
Weston Engine Co.

Engravprw.
Illinois Engraving Co.

Fan Outfits.
Interior Conduit & Ins. Co.
Westinghouse El. & Mfg. Co.

Feed Water Heaters.
Goubert Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Holmes Fibre-Graphite Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Harnett Co.. G. & H.
Nicholson File Co.

Fire Alarms.
Western Electric Co.

FIxturcN, El. &Conib^n.
Chicago Gon'l Fixture Co.
Wheeler Reflector Co.

Fuse Wire.
Brixey, W. R
Chicago Fuse Wire A Mfg.Co.
Electric Appliance Co.
Flborlte Co., The.
Qoneral Electric Co.

baskets.
Jonns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Clears.
Besly A Co., Chas. H.

Oeneral Elec. !4upplies.
Besly & Co.. Chas. U.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Hodge, Walsh A Loring.
Huebei A Manger.
Interior Conduit A Ins. Co.
International Elec. Co.
Johns, H. W.. Mfg. Co.
Menominee EL & Mech. Co.
Midland Electric Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Ohio Electric Works.
Partrick & Carter Co.
Pearson. F. J. Mfg. Co-
Peru Elec. Mfg. Co.
Sioux City Brass Works.
Westinghouse El. A Mfg. Co.

Olobes and Electrical
OlassTvare.
Chicago Gen'l Fixture Co,
Locke. Fred. M.
Phoenix Glass Co.
Wheeler Reflector Co.

CrOV*nors. W^ater ^Vheel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Ooods.
Butler Hard Rubber Co.
FiberiteCo.. The.

Headlights.
Wheeler Reflector Co.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing materials.
Brixey, W. R
Chicago Edison Co.
Chicago Ins. Wire Co.
Electric Appliance Co.
Empire China Works.
Eyanson A Armpriester.
FarrTeL A Const. Supply Co.
Fiberite Co.. The.
Hart A Hegeman Mfg. Co.
Hodge. Walsh & Loring.
India Rub. & Ins. Wire Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co.,H. W.
Kartavert Mfg. Co.
Locke, Fred. M.
McKeague, J. B.
Menominee El. A Mech. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint (-o.

Simplex Electrical Oo.
Standard Underground C. Co.

Insulated Wires nn<l
Cables—niaenet ^Vlres.
American Electrical Works.
Brixey, W. R.
Chicago Edison Co.
Chicago Ids. Wire Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
India iiul». &. Ins. Wire Co.
Lasell&Co.. Edward.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Phillips Insulated Wire Co.

Simplex Electrical Co.
Standard Underground C. Co.

Ijamps, Incandescent.
Adams-Bagnall Elec. Co.
Buckeye Electric Co.
Chicago Edison Co.
Edison Dec. A M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co.,
Lynn IncandescentLamp Co.
Ohio Electric Works.
Orient Electric Co.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westinghouse EL A Mfg. Co.

liightning Arresters.
Electric Appliance Co.
General Electric Co.
Van Nuis, C S.

Westinghouse El. A Mfg. Co.

Magnet W^ire.
(See Insulated Wires.)

Mechanical Machinery,
Besly A Co., Chas. H.
Ferracute Machine Co.
Garvin Machine Co., The.

Mica,
Bowers Bros.
Johns Mfg. Co., H. W.
Munsell A Co., Eugene.

Mining Apparatus, Elec.
General Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Akron Elec. Mfg. Co.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Colburn El. Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hlne&Co., L. A.
Interior Conduit & Ins. Co.
Mayo, V. J.

Menominee EL & Mech. Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Piqua Iron Works
Ruprecht Electric Co.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Westinghouse El. A Mfg. Co.

Packing.
Besly A Co. Chaa. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
J'eerless Rubber Mfg. Co.

Paints.
Johns. H. W. Mfg. Co.
Standard Paint Co.

Patent Agencies.
Washington Patent Agency.

Phosphor Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWltt, Cedar Co.
Hart, C. S.
Valentine-Clark Co.

Porcelain.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
Locke, Fred. M.
McKeague, J. B.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Push Buttons.
Electric Appliance Co.
Northwest Engineering Co.
Partrick & Carter Co.

Reflectors.
Glllett Mfg. Co.
Kneeland RellectorCo.
Phoenix Glass Co.
Wheeler Reflector Co.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard. Ward, Elec. Co.
Westinghouse El. A Mfg. Co.

Sal Ammoniac.
Kllpstein A Co., A.

Speaking Tubes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Queen & Co.
Weston Electrical Inst. Co.
Whitfney Elec. Inst. Co.

Steam Heating.
Webster A Co.. Warren.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
Willard Elec. & Battery Co.

Street Cars.
Brill Co., J. G.

Supporters, Inc. Lamp.
Kneeland Reflector Co.
White Co.. TheO. C.

Tapes, Insulating.
American Electrical Works.
Brixey, W. R.
Chicago Ins. Wire Co
Electric Appliance Co
India Rub. A Ins. Wire Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co.. The.
Simplex Electrical Co.
Standard Paint Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones and Tele-
phone Material.
DeVeau & Co.
Farr Tel. & Const. Supply Co.
International Elec. Co.
Menominee El. & Mch. Co.
Missouri Tel. Mfg. Co.
Northwest Engineering Co.
Richards A Meacham.
Stromberg-Carlson Tel.M.Co.
Viaduct Mfg. Co.
Western Elec. Co.
Western Tel. Cons. Co.

Transformers.
Chicago Gen'l Fixture Co.
Diamond Electric Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co,

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbine AVheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Smith, S. Morgan.

UniTCrsitles.
Int. Corr. Schools.

Water Wheels.
Dayton Globe Iron Works Co
Leflel A Co., Jas.
Smith. S. Morgan.

IVirc, Bare.
Besly & Co.. Chas. H.
Brixey, W. R.
Electric Appliance Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co,
Standard Underground C. Co.

X Ray Ontflts.
Carbutt. John.
Edison Deo. A M. Lamp Dept.
Edison Mfg. Co.
LoRoy, J. A.
Queen & Co.
Roblnaon Co.

^Oi* <4WI|»Kaibo-t:l^al Indojc o-f A.clver-l:lsonrkon-ta Se^ III.
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We build all necessary apparatus for the transmission of Electrical
Power throngli factory or other buildings.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORK, H. B. Coho & Co., Mail and Express Building.
PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.
BOSTON, G. M. Angler & Co., 64 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bid?., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

We are making the very best Carbons now on the market, and

selling them at prices that you cannot afford to remain unaware

oL Operating as we do the largest factory outside of the

^* Trust/* with a daily capacity of 150,000 carbons, the prompt

execution of large orders is assured.

nriHE: ain/iericaim oarboim oo
IMoblesville, Ind., U. S. A..

WESTERN ELECTRICIAN
Although lar

FOUND

NORTH POLE.

Contains more news for the busy

reader than can be found in any

other journal devoted to electricity- Although large claims of superiority have been made

by our contemporaries, it has been ril|||L|D t^^t the Western Electrician is far

above the other papers in the matter | ||U |^ || of news, as is evidenced by the follow-

ing testimonial: ^^Although I have taken every electrical joumal, there is none I like so well as

the Western Electrician/^ This is the reason the Western Elec-

trician has so large a circulation, even if it was not found at the

NEW YORK: 219 Havemeyer Building. CHICAGO: 1537 Monadnock Building.

Perkins Incandescent Lamps.
ANY VOLTAGE, AND FROM 8 TO 50 CANDLE POWER.

Exact shape of lamp for decorating purposes; 2 inches in diameter.

Plain, Ground Glass, and Genuine Colored in stock.

I Standard lamps take 3}^ watts per candle power; lamps also made
of higher efficiency if required. Our Double Carbon

Street Railway Larrips the best made.

PERKINS ELECTRIC SWITCH MFC. CO.,
HA.R-TF'ORD, CONN.
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I-T-E CIRCUIT BREAK-
ERS are the accepted stand-
ard. THE CUTTER ELEC-
TRICAL & MFG. CO., 1 1 12

Sansom St., Philadelphia.

COMMUTATORS
REFILLED.

Sionx €ity Brass Works,
SIOUX CITY,IOWA.

GRAPHITE SPECIALTIES
FOR EliECTRICAX rSES:

Graphite BodB of Varions liengths, from 1-5 Ohm to 100 Ohms Resistance
to the inch. Oraphite Boxes and Crucibles, Resisting: Heats

of4,000 Degrees. Inquiries Gladly Answered.

JOS. DIXON CRUCIBLE CO., Jersey City, N .J.

LAMPS
Arc aiil I !.

Adams-Bagnall Electric Co.,

CLEVELAND, O.
New York, 222 Havemeyer Building.

Chicago. 1654 Monadnocl( Block.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

Arc, Direc-t Curren-t and ^Vl-terna-t-
ing Incandescen-t I—isKi-ting and

^^^Arer Transnnissi^n.

Colburn Electric Mfg,
999 Winter St.. FITCHBURG. MASS.,

MANUFACTUKEES OF

Incandescent Lighting,
ELECTRIC POWER AND

ELECTRO-PLATING MACHINES.
The Latest Dealcas. Tbe Highest Efliclency.

WlESTERai AGEMTS

:

Baker Bros.. Erie St.. Toledo, O.
Missouri Electric Repair Co., 16 S. Nintli

St.. St. Louis. IVIo.

lU. Electric Co., 153G lUonadnook Block,
Chicago. 111.

C. P. Hutclilnson. Salt Lake City. Utah.

No More Liquid Batteries.

THE ROYAL COMBINES BEST FEATURES OF
LIQUID AND DRY BATTERIES.

ADVANTAGES:
No action until water is added, lience can be kept

in stock for years.
Especially adapted for e.tport, as extremes of tem-

perature will not affect it.

For open circuit work only.
E. M. F. 1.50 on open circuit. ) „ ,

Amperage 3. on short circuits, f

^^u^ranieea.

Size 5J" by 2*", weight li lbs.

F>I3I^E SO ^EIMTS.
Samples sent to any part of U. S. A. on receipt o( 75 cts.

Liberal arrangements made with trade.

MIDLAND ELECTRIC COMPANY,
'"^ 5 Hanover street, New York, U.S.A.

SCHIFF,

SCHIFF,

SCHIFF,

SCHIFF,

SCHIFF,

SCHIFF,

SCHIFF,

JORDAN & CO.

A.
JORDAN & CO.

JORDAN & CO.

JORDAN &. CO.o
JORDAN & CO.

IM
JORDAN & CO.s
JORDAN & CO.

Direct Current Carbons, Alternating Current Carbons, Search Light
Carbons and Carbons for every purpose. Large consignment of

our new carbons just in. Write for samples and prices.

39 and 41 Cor-bland-t S-t., Nevw^ Yorlc.

No Sparking Under Varying Load,

No Wear on the Commutator.

%H PURE GRAPHITE.

mRE-GRmnEl

COMMUTATOR^',

Holmes Fibre=Graphite Mfg. Co.,

station Z, Philadelphia.
M'RITE FOR PRICE I.IST. =)'E_Vf -V\i*V.\Ck^ \H(i

PARTRICK& STs? ;

CAPTEBCO.™!!-*™'^
mneX" ANNlNCLVfORS ,

ELECTRIC BURGLAK&FIRE ALARMS
SUPPLIES SIGNAL OONCS-BELLS etc.

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED.

BY W. H. WAKEMAN.
Cloth. S3 Chapters.272 pages.

Containing a complete list of 300 questions such as will be asked of any
Engineer when taking examination for U. S. Government or State License, all

of which are fully answered in the text.

PHIC©, $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations. Is also in-

tended afl a practical guide to Engineers, Firemen, Boiler Maimers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working enginiM-r, and has put into this work .such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and maclilne shops that has ever been published.

A.s one engineer who has read the book says: "I think there are few engl-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of all 1

have ever read, and a lot more besides."
The author has treated of a very great variety of subjects which are of

vital importance to all wlio wish to improve and extend tlieir knowledge of

steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely
separate from the 53 chapters of reading matter, and were written after many
years of practical experience and ciuTfiii resi-arch by Ihe author.

His connection with the Boardman llatiual Traiiiiiig High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. 8. E., and his position as Instructor of No. 10 of Conn., a
sturdy branch of the National Organization, makes him especially competent
in this part of the work.

The many flattering commendations which this book has already received
from competent judges and high authorities, speak well for its value.

- Suite 510 Marquette Building, Chicago, III.



November 7, 1896 WESTERN ELECTRICIAN.

Thousands of our Cells
are in Service In U.5.
and Abroad. . . .

STORAGE BATTERIES for all purposes

Large Surface.5olld Rolled Lead Plate. Immense Strength.

Electro-Chemical Formation of Active Material.

INSURING GREATEST DURABILITY combined with EFFICIENCY.
ALL SIZES FOE SALE BY

r .

["-

r_

r

Established 1889.

Highest Award Oranted

at World's Columbian
Exposition, Chicago, 1893,

American Battery Company,
43 "U^est. ©-viincy Street,

CHICAGO, Ilili.

Absolutely Non-lnfrlns-

ing. Protection

Guaranteed to all

Purchasers.

-J

J

'
I

Sedliiiiil > '"lit.

BUCEETE
INOAIMD

Monadnock Building, Chicago.

QUALITY
UNEQUALED.

FACTORY
PRODUCTION
TRIPLED.

:iM-r i-Aivii=>s.
THE BUCKEYE ELECTRIC CO., Cleveland, Ohio.

T£t.£PffOf^P

/odo

The Result of Years of Experience-

Make your own tests before acceptanoe.

TRANSFORMERS.
Perfect Insulation. Highest all day efficiency.

Smallest Iron Loss. Least possible fatigue.

Low heating limit.

Don't buy on account of low first cost;

Consider the cost of coal.

General Electric Company.
MAIN OFFICE, SCHENECTADY, N. Y.

SALES OFFICES IN ALL LARGE CITIES OF THE UNITED STATES.

For Caiiada, address Canadian General Electric Company, Ltd., Toronto, Can.
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66HARVEST HOME."
The month of November is the farmer's month of thankfulness for a com-

pleted harvest and the electrical supply man's month of thankfulness for a harvest

just begun. This year particularly we hope to be rewarded during the months of

November and December for almost a year of preparation and patient waiting.

PREPARATION
We say of preparation because we have been getting ready during the past

summer to take the best possible care of our customers when the right time

comes.

OUR STOCKS
of Packard Lamps and Transformers, Paranite Rubber Covered and "O. K."

weatherproof wire, etc., etc., were never so large and complete as at the present

time. In short we can give you the best possible attention.

ELECTRIC APPLIANCE COMPANY
Electrical Supplies,

5

242 Madison Street, CHICAGO.

Send for Samples and Prices of

SAMSON SPOT CORD
For Arc Light and Trolley Cord.

tSE. 'XA/'^I^KS, BOSTON, IMASS.

WHY BE A FOGY?
GASKETS MADE
ISISTA!«Tl.\r -WITK

I in. for

UNIONS.
i in. for

HAND-HOLES.
I in. for

MAN-HOLES.
Tut up in boxes, weight 3 to 6 lbs.

Patented and Manufactured exclusively by

PEERLESS RUBBER MANUFACTURING CO.,
10 AVarren St., NEW YORK.

Electrical Compouod.
THE MOST THOROUGH INSULATOR.

Insures Perfect Satisfaction.

ARMATURE AND FIELD COIL VARNISH,
made of the Highest Ingredients.

THE STANDARD PAINT CO,
8 1 -83 John St., New York.

CHICAGO OFFICE, 189 Fiftli Avenue.

EUHOPEASJ KEPBESESITATIVE,
Robert W. Blackwell, 39 Victoria St., Westminster, London, S. W.
Phlladelpfala Agents, NOVELTV ELEC. CO., SO-54 N. Fourib St.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H.

MANUFACTURERS OF

High Grade Electrical Instru-

ments of every description.

RdNTGEN RAY

APPARATUS
OF ALL KINDS.

ELECTRIC SIGNS.
MINIATURE AND

DECORATIVE LAMPS.

CATALOGUES ON APPLICATION.

EDISON DECORATIVE AND MINIATURE

LAMP DEPARTMENT,

(GENERAL ELECTRIC CO.)

HARRISON, N. J.

Highest Insulation
> > IN

Triple Petticoat China

AND

Glass Insulators

for High Voltage Power

Transmission,

Street Railway, Elec-

tric Light, Telegraph

and Telephone

Lines.

Send for Catalogues.

FRED M. LOCKE,
VICTOR, N. Y.

MANHATTAN GENERAL CONSTRUCTION CO.. **N^/^^?o^ir'

ENCLOSED ARC LAMP
Burns 150 hours with 1 2 inches of carbons.

9,000 Manhattan Arcs in service.

100 CENTRAL STATIONS.
753 Monadnock BIdg.,

CHICAGO.
61 I John Hancock BIdg.,

BOSTON.

CHICAGO INSULATED WIRE CO.,
153 LAKE STREET, - CHICAGO.

AJAX
AEC UIPS.

(ISO Hour.)

r •; VAN Ni IIS 43 Cortlandt Street

ime:\a/ eoitioim,
CROSBY & BELL'S ELECTRIC RAILWAY,

.11 ST Ol T. I'UK K »'i.!iU. Kr,XI> KOH IT.

ELECTRICIAN PUBLISHING CO., 5IO Marquette Building, CHICAGO.

Have yon ever seen one so simple in
constrnction? "'So, nor one with
greater efficiency or better worknian-
sliiii." is what onr castoniers tell ns.

llannfactnred tor all purposes and
fnlly guaranteed.

OUR PRICES ARE WAY l>0>VBr.

We still want agents for unoccupied territory.

THE PIQUA IRON WORKS,
Piqi'A. OHIO.

Commutators!
Ih till- only ;trlirli' lli:il will prevent .sparking. Will Unrp tlic Conimiil;il(ir in good ciindilioii and
prevent cutting. Ab.solutely will not gum the brushes. Endorsed by all users. Ask your
Supply House for "(iAI.P.'S" and talie no other.

K. Mclennan & co.,
SKNIJ l-<Ji< IKKK oAMHLb bllLK,

Hole ni n II II fnv

t

ii rty vh,

ll28IVIarquette BIdg., Chicago, ill.

What Our Consumers H ave to Say.

"1 luivi' used \:isrllii(' iind (>tli(>r Uilili(Milts. huf; then: is inttliiiif,' I luive

si'on tliat will <lo iis Eooil work :is your Comiioniicl. 'I'nistiiiK It Is iiieetlns

with the approval It deserves, I am,"
N151,S0N iMdUHIS & CO. and
FAIKBAMC I'ANMINO CO.

liiiliin Stock Yards, ClilouEo. M. G. CaEillold, Klectrlcian.

"It saves labor in keeping tile inaeliliies in cood order and lessens re-

pairs on comnnitator." THlfCHICAGO EDISON CO.
ClileaRo, 111.

"Ulsoi Inniirnse value in saving ol' hotli wear and labor, and keeps
llif suilarr sniooti) and entirely eliminates sparking of brushes. We
wiHilcl mil hr wltlnmt It." l''OI{T WAYNli; ISI.KCTIUC COUP,

I'orl Wayrii', lud.
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Eugene F. Phillips, Prest. W. A. HathaWAV, Treas. W. H. Sawver, Secy.

AMERICAN ELECTRICAL WORKS.
PROTIDEaiCE, R. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store. P. C. Ackerman, lo Cortlaudt St.

Chicago Store, F. E. Donohoe. 241 Madison St.

Montreal Branch, Eugene F. Phillips' Electrical Works.

THE "CLARK WIRE,
FOR

SWITCHBOARD,

RAILWAY

and MOTOR USE.

AM sizes of

Stranded and Flex-

ible Wire and
Cables with

Clark's Insulation.

Inspector Boston Fire Underwriters' Union says:

**A tfiorougljly reliable and desirable wire In every respect.

"

The Clark wire has been before the public and in use for the past ten years,
and has met with universal favor. We guarantee our insulation wherever used.
Aerial, Underground or Submarine, and our net prices are as low, if not lower,
than any other first-class insulated wire. We shall be pleased to mail Catalogues,
with terms and discounts for quantities.

EASTERN ELECTRIC CABLE COMPANY,
HENEY A. CLARK, Treas. and Gen'l Manager.
HEKBEKT H. EUSTIS, Pres. and Electrician.

61-63 Hampshire Street,
»IM, IVI

)\ I SH ^RA^t- , law S.pcti),

SAL AMMONIAC.
(ELECTRIC BRAND.)

For Electrical Purposes.

Guaranteed 98/99 per cent, and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

A. KlIPSTEIN & COMPANY, 122 Pearl St., New York.

The Electrician Publishing Co., Suite 510 Marquette
Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

IVI ITCHES Best Switch for the Least Money.
Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension.

Handsomely Finished. Absolutely Reliable.

. . . MEDBERY INSULATION AND OVERHEAD TROLLEY EQUIPMENT. . .

THE STAXDARU RAIIiWAT MATEBIAE, OF THE MORL,D.
THE FIBERITE CO., nechanicvrlle, N. Y. JOSHUA HENDY nACHINE WORKS, San Francisco, Cal.

S. F. B. nORSE, Harquette Building, Cliicago. FLEMING & POILLON, 39 Cortlandt Street, New York.

500 ALTERNATING
CURRENT

LAMPS AT COST.
We want every Alternating Current Station in the country to try our new lamp. We have therefore decided to devote to

this purpose 500 of our recently manuf?ctured stock of arc lamps, containing all our latest improvements, and hereby otfer

them to the trade at their actual cost

—

$12.50—Twelve Dollars and Fifty Cents.
In justice to our old customers and to ensure the greatest distribution for this sale, not more than two sample lamps will be

sold to one purchaser. These lamps are warranted first class in every respect. They are of solid construction, the best worii-
manship, and no expense has been spared to malie them the best alternating are lamps in the market.

Remember that this price irill prevail only until the 500 arc lamps are disposed of.

Perfectly steady light; no sticking or jumping, no burning out of spools; perfect start
without chattering; the only lamp giving perfect satisfaction on the meter system.

AUERBACH-WOOLVERTON ELECTRIC CO.,
AGEXTS WAaJTEB TS AL,!. THE

PRIISCIPAI, CITIES. 1 13-1 15 Adams St., HOBOKEN, N. J.

X-RAYSEND FOR LIST OF
^-^ ARTICLES ON
EXPERIMENTS PUBLISHED IN THE WESTERN ELECTRICIAN.

ELECTRICIAN PUBLISHING COMPANY. ...s:^^^^'ul... CHICAGO.

Electric Light GLOBEjr-^

\ the-LarGEST-LiKE-of

klJl.lfHB,<.iiktiW!Mlli!Ma vll

^' 42 MURRAY ST. NY.
CHICAGO OFFICE, in? B. UADISON STREET.

WEATHERPROOF WIRE.
AGENCIES:

Western Electric Co,, New York,

Electric Appliance Co., Chicago, 111.

Pettlngell-Andrews Co., Boston, Mass.

^'' Electrical Engineering Co., Minneapolis, Minn,

St, Lonis Electrical Supply Co,, St. Louis, Mo

Bradford Belting Co., Cincinnati, Ohio,

Phillips Insulated Wire Co.,

Office and Factory: PAWTUCKET, R. I.
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WANTED.
Position wanted by an allroimd electrician,

capable of instaltinp; electric light, power or

railway systems and managing same. Is willing

to take good position in any brancti. Best of

references. Address "E. H. F.,"care Western
Electrician. 510 Marquette Eldg., Chicago.

\A/'.A IMTED.
ARMATURES TO REWIND.
winders direct from T.-H. and Westinghouse
shops. Work guaranteed. Ten years' experience.

Light plants Installed complete. Send for prices.

HODGE, WALSH &. LORINC,
531 Delaware. Kansas City, Mo,

SITUATION WANTED.
Ey a first-class male stenographer, caligraph

operator and office man with long experience in

electrical business. Large capacity and willing-

ness for work. Best references. Can intelligently

handle and take charge of correspondence inde-

pendently of dictation. $00 00 per month. Address
"H. L.." care Western Electrician, Suitesio
Marquette Building, Chicago.

POSITION WANTED.
By a yoimg married man who has had eleven

years' experience with electrical machinery and
fourteen years" experience with engines. Can
rewind all armatures, understands exterior and
interior wiriog, arc lamps and general repairs.

Will be ready to take position Nov. i. Address
"W. E. D.," Box ;i70. Fowler, Ind.

FOR SALE.
One 1,000 light Incandescent dynamo and one

100 light incandescent. Both direct current, com-

pound wound.

I_. A.. IHIIME & ^O.,
234 E. Lake Street,

CHICAGO.

FOR SALE.
A second - hand GO kilowatt incandescent

dynamo. Standard Electric Co.'s multipolar type.

Only been used about two nights in a theater.

Practically a new machine. Address H. A.
SCHMIDT, Union Trust Building, St. Louis, Mo.

.^JL^JL-^JL^^JL^JLBiq
and big salaries depend on a man's abili-
ties. They depend on what he knows.
The men who work the long-est hours and
g'et the smallest pay are those who put
their brains to the least use.
There are three pursuits in which the

wag'es and salaries are liberal to bright
people. These people are -killedmechan-
ics. engineers and machinists. The more
they know, the more pay *hey get.
Lord's Pqwerand Machinery Magazine

will teach ambitious workmen the most
valuable lessons. It will be worth more
to them in one month than 't costs for five

years. It covers most thoroughly the en-
tire field of mechanics, engineering and
machinery. Published monthly for $1 a
year. Send 10 cents for a sample copy.

GUILD & LORD
613 Atlantic Ave., Boston, Mass. i

&IBPU.T. H. T.

THETELEPHOMHAND-BOOK
BY

HERBERT LAWS WEBB.
Price §1.00.

The only complete and practical work
of its kind on the market.

PUBLISHED BY

THE ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building, Chicago.

DON'T THINK
That you can keep posted as to

what is going on in the western
electrical field without reading the

Western Electrician. It is the
electrical newspaper, and if you
are not a subscriber you will find it

to your advantage to become one
at once.

93.00 per year;

91.50 for hIx monthH.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquollo BIdij., CHICAGO.

Agents Wanted.

A few good live agents

to take subscriptions for

the WESTERN EL EC
TBICIAX and handle oui

book publications. Liibera]

commissions paid.

Address, stating expC'

rience and references,

Electrician Publishing Co.,

5 I O MARQUETTE BLDC,

CHICAGO.

WE UNDERSELL ALL!
Bicycle Electric Lights 83.00
Necktie ElectricLights 1.50
Edison Electric Motors 1.00
Battery Fan Motors
88 Medical Batteries 3.95
Induction Coils 1.75
Electric Bells finest, .26
Drj- Batteries Best, .25

Discountto Dealers.

Our Bicycle Electric Lipht
9 the best thine that ever
happened. Catalogue free.

OHIO ELECTRIC WORKS, Cleveland, Ohio.

BELLS
PUSH BUTTONS.
Exclusive Features.

Send for New Catalogue.

Huebel & Manger,
MANUFACTURERS,

Style F. 290 Graham St.. Brooklyn. N.Y.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite BIO Marquette BIdg.. CHICAGO.

Mechanical

Engineers

who are interested in elec-

tricity should write for our

catalogue of . a ... .

ELECTRICAL

BOOKS.

Electrician Publisliing

Company.

Suite 510 Marquette Building,

CHICAGO.

S^"" WHITE CEDAR POLES
Write the DK WITT UROWSJ CFDAR CO.. Mpnoininep. Ulioli.

hiyUlrnis.
T.H.Brady, New Britain,. Conn., U. S. A.,

Manufacturer of Mast Arms.Pole and
SwingiDg Hoods, House Brackets and
other Specialties for Construction
V^orV..— Catalogues and Prices fur-
nished on application.

Incandescent Lamp Supporters

Instant placement and fixture of lamp in any
desired position, with no attention to fastenings.
Adapted to every reiiuirement from library to

workshop. Send for cataloKue C.

THE 0. C WHITE CO., WORCESTER. MASS.

Write for

Prices on LIVE CEDAR POLES °!H^
S. Hart,

OCONTO, WIS.

Map of the United bcaies.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. EusTis, Gen'l Pass. Agent, C, B.

& Q. R. R., Chicago, 111.

INTERNATIONAL ELECTRIC CO.,
76 Beekman Street,

STew York.
Ruhmkorff

Induction Coils,

Telephone Colls, Experl-

menial Work, Small Ma-
chlaery, Binding Posts.

I^OME STUDY.
An Elementary Journal

FOR TECHNICAL STUDENTS,

Including All Readers of Technical Booko
and Periodicals.

MECHANICAL AND ARCHITECTURAL

DRAWING EXERCISES.

HO]II£ STUDY makes a specialty of teach-
ing its readers how to make and read &lechanical
and Architectural Drawings. Sample Copy sent
free on application. Address, B. 1002,

HOME STUDY. Scranton, Pa.

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 Harquette

Bldg., Chicago. You will save TIME and

MONEY by doing so.

The Electric Railway of To=day,

BY H. B. PRINDLE.

60 PACES, PROFUSELY ILLUSTRATED.

PRICE

REDUCED TO 25 CENTS.

Tlie author describes the ELECTRIC RAILWAY
SYSTEM in a popular manner, using such lan-
guage that the reader who is unfamiliar with
technical terms can readily understand the
construction of the apparatus and the func-
tions of various appliances used in the electri-

cal propulsion of street cars.

it contains a vast amount of useful and
valuable information for every motorman and
those interested generally in Electric Railway
work and improvement.

PRICE 25 CENTS.

POSTAGE F=REE.

Electrician Publisliing Co.,
Suite 510 Marquette Building, CHICAGO.
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THE TRIUMPH ELECTRIC CO.,
CINCINNA.-ri, OHIO,

MANUFACTURERS OF

Medium and Slow Speed Electrical Machinery,
Direct Connected Generators,

Direct Connected Elevator Motors,
Direct Crip Hoists,

Motors for Special Work.
WRITE FOR CIRCULAR M.

OFFICE AND FACrORY: 610-616 BAYMILLER STREET.

( ?feAv fork ; TUessrs. nrachado & Roller, 203 Broadway.
SALES OFFICES: i Atlanta: aiessrs.SIoore&ltlcCrary.IVorcrossBldg.

(, St. Lronls : Trinrnph Eleotrlc Co., e04 Oriel Bldg.

Chicago: Klessrs. AVhiteslde & Foster, 1000-1003 Fischer Bldg
SlasliTllle : Hr. J. W. Chester.
Pittsburg : Mr. W. B. Pearson. 504 Germauia Bank Bldg.

A^̂
qj.^-*

The Standard Open Circuit Batteries
of the World.

SEHD FOE CIECDLAE AND FKICE3.

THE LECLANCH'E BATTERY CO.,
Ill to 117 East 131st St., N. Y.

FIVE
GOOD
BOOKS

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician PuBusfflNG Co.,
Suite 510 Marquette Building,

CHICAGO, ILL.

ONE
DOLLAR
EACH.

IF

you are anxious to

secure the latest

electrical books, YOU
should write to the

ElectricianPublishing

Co., Chicago. You CAN'T
procure too many

reliable, readable

books to READ.

Westinghouse Electric and Manufacturing Company,
i't'tsburs, I

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distritation in Cities, Factories, Mills and Mines.

The Tesia Polyphase Altematins System of Electrical Transmission by which
Power, Incandescent and Arc Iiighting may be operated from the same circnits.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

NEW YORK, i2oBroulway. PITT5BL:;a, WestlozhouM Building.
CHICAQO. New York Lite Building. TACOiVlA, WASH., loi South loth St

ST. LOUIS, Americui Central Bldg. SYRACUSE, N. Y., Butable Bulldloc, SAN FRANCISCO, 'mill Bulldlnf.

For Cuiada addreas Alxtmxii & Soper, Ottawa. Can.

CHARLOTTE. N. C, 38-38 College SI.
BUPPALO. Brie County Bink Bulldlnf.

BOSTON, EictauiKe Building,
PHILADELPHIA, Qlr.rd Building.

WASHINQTON, D. C, 1333 P St. N. W.



WESTERN ELECTRICIAN. November 7, li

We Mannfactnre

SifSeTELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL, MINN.

T
ELEPHONE
Send for our prices before you

place your orders. SDEVEAU&CO.,
32 AND 34 FRANKFORT ST., NEW YORK.

HUFACTORy.

...FOR...

TELEPHONES
..00 TO THE..

VIADDCT CO., Baltimore.

SEND FOR CATALOGUE.
T(^ANSMITTEHS> TOILS.~ "^

, PARTS,
agneto

^ Sells.

-9I9V.MFG-® IHMARKET ST., STLOUIS.r~"

WESTERN TELEPHONE

-•^CONSTRUCTION CO,,
250 S. Clinton Street, CHICAGO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-

lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING COMPANY, - Suite 510 Marquette Building, CHICAGO.

Preserve Your Copies
OF THE

Western Electrician.
BINDERS $1.00 EACH.

ELECTRICIAN PUBLISHING CO.,

Saite 5lO Marquette Bnilding:, .... CHICAGO.

Bound Volumes
OF THE

Western [legtrioian

FOB SAI.E,

From Vol. I. to Vol. XV.

ADDBEBS

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Building, CHICAGO

THR T:^RIaEPHONE hakd-book
BY HERBERT LAWS IVBBB.

ifember of the American Jnatitute of Electrical Engineers, and of the InnUtution of Electrical Engineers, London. Author of ''A Practical Guide to the Testing of
Insulated Wires and Uablen." Joint Author of ' Electricity in Daily Life."

IXte P>ae:es, 138 lllus-tra-tions, Olo-th, Hancl-Boolc Size, Price $I.OO.
EXTRACT FROM TRKFACE.

'This llttlu book Ii;is iiri |in-tiMislnn to ). (3 considered a ('>iii|)li'ti' tn^atls.Mm tt'h'phony as It I'xists In America. The time for such a work is not yet come. But It is felt that there Is a demand
for anrturtlcjil book on t<l'i>lii.iiM worklnj,' anil Jnana^'»'lll''lll. ami tin- TKI-ICi'llONK liANl) JiooK Is an attempt at meetlag that demami. With the exceptioo of a few chanters dealing with
certain forms of transinllliTs ainl rii<;i'iv*-rs used In Kiirnim, wlilrti arn i;lviii for the Information of those who may wish to enpa^o in the manufacture of telephones, the book is based entirely on
standard American practice; and mobt of the maierlal, apparatus and methods described are peculiar to or have orij;inated in this country."

No jialns have been Hpar(!(l to make It Die best book of Its kind. It Is rl^ht un to date;, Intensely practical, and so plain and clear in Its languaRe tliat anyone can understand and learn from it

dvorythlni; reKardlny teieplione work and inanaKement. It conforms In size ami style to our r)thor Iland-Books which have been so favorably received by tlie entire electrical fraternity.

CIIAI'TKR 1.

-CONTENTS.
The Invention of tlie Teleidione.
Sound Wavis. Articulate Speech.
Klectrl<' T.-].|.h..iiy. The Hell Telephone.
TheMl'n.plion...
Current IiiducLlun. lilcctromaBuetlc In-

duction.
The Induction f!olt: Its Use In the Tele-

phone Tranfimlttor.
The roin;ih t<- T<'l.-[.hone Circuit.
Ma«n<-t Icjr'i.lM.ncs,

The l'..ll '|.-|i|.lM.nH Kccclver.
<Hhf!r Iitrms of .Magnet 'I'eli'ipliones,

The Oowcr, A'hT and D'Arnonvul Itecelv-
orH. Men;Jidler'H i'>l-'l'el''[>lion(5.

The HleiiiejjH, Kotyra, NfMimaycr and
liottcher RecclverH.

CHAPTER 13. Carbon Transmitters.
14. The Hlake TraiisiiiltttT.

15. The I,nriu' 1 >ist;iii.(- ininsmltter.
16. Thes<.ili|-I);n k Tritiismitter.
17. The H(;rliner 'IraiJsmlLter.
18. The Cuttriss Transmitter.
19. Various European Transndtters.
20. The EHlcleiicy of Carbon Transmitters.
21. Hattnrins fur Trh-pliunn Work.
22. Open < Irr-mt l'.;it|ii jrs.

28. Cfosi-d lirnilL I'.atlnlfS.
24. The I'ractlral ManaKeiuoot of Batteries.
20. Mauneto Hell.
20. Automatic Uwltcbeo.
27. Telephone Lino Construction.

CHAPTEK 28. Metallic Circuit.
29. Underground Wires.
30. LightnlUK Arresters.
31. Inside Wiring.
32. Installation of Telephone Instruments.
S3. Inspi'clion and Miiintcnance.
84. TheOndi'iisi r; Us I'sr in Teleohouy.
85. Electnunatiiiflic lvi'l;irdallon.

86. Exchan[;e Worktut^.
37. Small J^xchanees.
38. Party Lines: The BrlduluK Bell.

89. Lone Distance Telephony.
40. Duplex Telephony.
41. Simultaneous Telegraphy and Telephony

Appendix.

Published and for Hale iiy ELECTRICIAN PUBLISHING CO.; Suite 5IO Marquette Building, CHICAGO.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i. e. e.

Consaltins: Electrical Engineer.

flFEOIAI.TT:
Bleetiio BftlIwB78 and Power Ststloiu.

1S41 Sfarqnette Bldg;., Chlcaeo.

Foree Bain
' Electrical and

Consulting, Mechanical Engineer.
Designing,
Supervising, Plans, Speciflcations and
Constructing, General Engineering.
Testing. Expert in Patent Causes.

Suite 1G57, 1658 and 1659
Monadnock Bldgr-, CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Reports, Estimates, Plans,
Specifications, Superintendence, Tests, Pur-
cnaslug. Designs of Central Stations a Spe-
cialty. Turner BuUdlns, St. JjOUIS.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.
Designs for special machinery.
Plans, specifications, tests, .supervision.

1-tga-g^ Monadnoclt Bldg.. Chicago.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

306 Oriel Bldg., ST. liOUIS, MO.

PLATINUM
For all Purposes.

Scrap and NatlTe Flatlnimi Fnrohssed.
BAK£B & CO., 408-414 New Jersey

BallToad Ave., Newarlc^ N- J.

Clymer&Heilman

M*#tle(lFi(lans
CORffESPONDBNCE

SoucTED. READING, PA.

Bulletin No. 2, General Supplies.
" No. 4, Medical and Surgical Apparatus.

No. 10. Dental Apparatus.
"- No. 12, Dynamos. Experimental.

No. 14, Motors, Battery.
No. 20. Elec. Cook'g & Heat. Apparatus.

X-Kay Apparatus, (Special Circular.)
We shall be pleased to mail any of theseon request.

Did You Ever
See a copy of our

latest catalogue
of Electrical

Books? loo pages,
mailed free.

ELECTRICIAN PUBLISHING CJ,

Suite 510 Marquette Bldg., CHICAGO.

BINDERS
FOR THE

Mer& Eleclriiiiai

$1.00 Each.

lLEmillFlIE.[!0.

CHICAGO.

Virginius J. Mayo,
Electrical and Mechanical Engineering,

Consulting, Designing, Supervising,
Contractor and Manufacturer of Ma-
chinery for special purposes.

TEL, MAIN 436.

lOO Jf. Clinton St., CHICAeO.

The Electrician Publishing

Co., Suite 510 Marquette

Building, Chicago. Headquar-

ters for all latest Electrical

Books. Write for Catalosfue.

NICHOLSON FILES do the HOST WORK,
in the LEAST TIHE, with the
LEAST EFFORT. „, \N IHE

vgonv-0-

3,000
VARIETIES.

URGtSV,Ss^M
SOX 87,

FrovTo'
EMCE'

Mention litis paper.

Send for

CATALOGUE,

450 ILLUSTRATIONS.

NOTICE.
TO THOSE INTERESTED IN ELECTRIC

LIGHTING.

It you haven't read Bucldey's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will .prove an inseparable companion. It is ;ust the book
thousands of men have been waiting for; it will be what you
want. 275 pages. Illustrated. Cloth, $2.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Bldg., Chicago.

HoRTH-WESTBRN LimitedEQUIPPED WITH

'BUFFET 5MDKINGaLI8RARYCM!5
COMPARTMENT SLEEPING CAR5,:

STANDARD. SLEEPING CARS.Ai

LEAVESCHICAGO ?i.°v.e-.r

THE NORTH-WESTERN LINE
ARRIVES

-^ at
Mi-

St.Paul, Minneapolis
THE SUPERIORS .*' DULUTH

EARLY THE FOLLOWING MORNING.
ALL AGENTS SELL TICKETS VIA THE

'CHICAGO &NORTH-WESTERN R*Y.
PRtNCrPAL agencies:

NEW Y0RK.423 BROADWAY. BQST0H,5 STATE ST. /
i CHICAGO, aoa CLARK ST. - ''

Hot

Cool

Weather or

Weather the

WESTERN

ELECTRICIAN
Is always interesting. Always contains
timely information as well as the latest
news. If you are not a regular reader
send us your name and address for trial

offer. . . . . . .

WESTERN ELECTRICIAN,
Suite S10 Marquette Building,

CHICAGO, - - ILL.

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.

S3. 00 per year, in advance.

Electrician Publishing Co.,

Suite 510 Marquette Bldg., - CHICAGO

DOMESTIC
Electrical Work.
Concise and Practical Explanations for Plumb-
ers, Tinners and Hardware Dealers on How

to Wire Buildings for Bells, Alarms,
Annunciators and for Qas

Lighting: from Batteries.

Illustrated with Twenty-two 'Diagrams.

By William A. Witteecker.

Price in Paper, 25 Cents.
Price in Cloth, 50 Cents.

THE growing demand for simple electrical ap-
paratus in dwelling liouses, offices and work

sliops and the need of plain instructious wtiereby
any person witliout a previous knowledge of elec-
tricity may be enal)fed to \mdertake their suc-
cessful installation, has prompted the publication
of this little book. It is not intended for the
amateur wlio seeks for nothing but experimental
work, neither is it expected to enlighten the ex-
pert electrician ; but to the person who is seeking
tor information that will assist him in increasing
his daily earnings this little volume is addressed.
The Information given is above all else practi-

cal, and witli a close observance of the directions
laid down anyone without the slightest knowl-
edge of electricity should be able to do the work
described.

Electrician Publishing Co.,

Suite 5 10 Marquette Bldg.,

DON'T READ
The WESTERN ELECTRICIAN unless you want

to be made fully aware of what is going on in the

electrical field . . . ,
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Becent improremeDta made Id the Neir American TurblDo have iacreased the power as per their
diameter, and produced greater efficiency from whole to half water thaa any other turbine, as
evldenctd by the following, copied from certified tests mnde at Holyoke, Mass., on the dates named,
and signed by A. F. 31cbman, engineer in charge of experiments, and E. S. Waters, hydraulic
engineer.

The originals of these certificates and tests of other sized wheels can be seen at oar office.

Testot a 46-Inch Wheel-luly 9, 1894. Test of a 42-inch Wheel-July U, 1894.

Head.
Rev.per
Mln.

Cu. Ft.
perSec.

H. P.
Per
Cent.

Whole Gate
%
K
% "
•A

Head. Rev.per
Uin.

128.00
134.80
129.33
125.25

121.00

Ca. Ft.

perSec.
H. P.

Per
Cent.

Whole Gate
%
Si

16.06
16.42

16.78
17.03
16.88

119,17
122.00

117.33
111.83

118.67

141.58
127.18

112.60

98.12
82.07

205 27

195.19
175.74
149.99

118.40

79.76
82.58

82.18
79.31

75.52

16.33
16.56
16.59

17.13
17.48

134.18
120.*)
104.85
92.76
70.tO

199.56

188.14
162.89

142.40
98.85

80.50
83.09

82 77
79.21
70.60

For iDtormation and catalogue write

s::^^ THE DAYTON GLOBE IRON WORKS CO., Dayton, P., D.S.A.

»«>*^.^^><S«^««$kSkS>«kSm8k9i8h^<S^.$hSkSx8kSh$kS^4k8^(8^S>^^^^«^ e

AUTOMATIC ENGINES,
Best Makes,
Fine Order,
Cheap for Cash.

SEKD FOR lilST OF 20.

THOS. P. CONARD, 322 Walnut Street, PHILADELPHIA, PA.

Racine Automatic

HIGH SPEED

ENGINES
From 1 to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
ghspeedln connection
ith tconomy is desired.

Over2.500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing onrnew
1 to C H. P. Auto-
matic Engine and
Boiler outfit,

Racine Hardware Co.,
RACINE, WIS.

T-ujst X'uToUfslxed.

PRACTICAL
Guide for Firemen^

Bv W. H. WAKEMAN.

80 pages, 14 Illustrations, bound in cloth.

An elementary treatise relating to tho care
and management of steaui Boilers, I'umpa,
Injectors, etc., and Steam Plants generally.
Containingtjomplete instructions, and many
valuable euggestiona for the safe, practical,
and economical management of the Steam
Plant.
Especially intended for those who seek

promotion, and aspire to be somi tbmg more
than a "Coal bustler," and for the benefit of
Fifenien an»l Engineers wbo do not "know
it all" and who are willing to profit by the
Mugge-tions, etc., of "one who hae been
there."
In writing this book it has been the aim of

the author to ^ive the duties of the fireman,
or the one in charge of a steam plant, in ad
simple and concise a manner as the subject
and the English language will aitmitof; and
to furnish all the infnimation required to en-
able them to take charge of and operate a
steam plant successtuUy add economically.

ELECTRICIAN PUBLISHING COMPANY.
Suite 510 Marquette Buildine, CHICAGO.

DYNAMO BUILDING,
With detail drawings and instrnctions for winding.
Giving correct sixes of wire, dimensions of iron, etc.
Also diagram for house wii-ing

BY l_. C. ,A-r^A/OOD.
Profusely illustrated. Size of page, IOx.S inches. Price, tt3.

"Thi3 work is gotten up especially for amateur builders and non-professional
men. All measurements and instructions for winding are taken from machines
in actual service. Particular attention has been given to every detail of construc-
tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build dynamos, but to superintendents, engineers
and workmen who have the care of established systems."

—

From Preface.

Pronounced to be a practhai. Am> complete work.
Heiit iiOMl|>ai<l on rei't^ipt of price.

ELECTRICIAN PUBLISHING
SUITE BIO MARQUETTE BUILDING, CHICAGO.

CO.,

THEMcGORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
4.;ivt'M nioi-4> power in-r dlanii'tor wllli n

lilffhfi- |iciti-iiIiil;<- (tfitHcl'iil t'tt't'vt lliaii nuy olhc'i-
\vnt4'r-«lM'i'l ln-yvtuUtrt' iiiiiil**. All sl/rs. rl),;!*!!, ;iin| left
h;ni(l, Ji[ii biilll noni piitl'Tris piTlci;tril iiiiili)rHyHtL^iii;Uii: tests In
Ihr llnUnlvi-'Icslllit; I'tilliK!.

r.irh's li;i\l[ik' pMw.r |.iH[itH wlil.-h am UDKatlsfactiiry. and
lli(.Mir.,til.-ni],i;i,lrit,' llid liii|in>vi'nn-rit(if powerH, wlllllml It to
llii-ir l[il'TPsLli) r.)iifi-r- with Mir, uh I am wlllliiir to Kuitp-
iiiitvf i-rHtillK whn-f oIIm'I-h ha\r {'aih'tl, no mat-
ter what iiiali«* oCltirliliM* liaM lii-i'ii In iihi'. sT VI'FKKUI IHK.flK.XTM A\l> HI-:.M> FOIt 4ATA.

S. MORGAN SMITH. York. Pa.
Eetlmatos (urulMtieJ for comploto nowor plautv aud

reHultu gaarnutottd.

A T full load we guarantee a voltaf^e fluctiiatioD
'* not exceeding two volts, and gas consumption
QoE exceeding 50 cuhic feet per kilowatt hour,
equal to from sixteen to twenty-five full powered
c. p. lamps, according to
wattage of lamp used.

CLIMAX GAS ENGINE CO.,
Manufacturers of Gas En-
ilaes for electric light and
all other power purposes,

31 Fulton St., BROOKLYN.
The only gas engine ex-

hibited with Ammeter, Volt-
meter and Gasmeter in full

view, which enables Intend-
ing purchasers to test the
truth of our statements be-
fore purchasing engines. In-

stead of having to take
statements and engines on
faith. We show better re-

sults than we guarantee. See
page 1G4, issue Oct. 3. 189G. Also see Mec. Age, Oetoher 17th, page-

WATER WHEELS
For heads of 3 feet to 2000 feet.

SpeclallT destined knd Adapted (o

ELECTRIC POWER AND LIGHTNING PLANTS.
Sccunns a hlcb caranteed percentaee and great Bteadlaeis M

motloo, under variable loads, aq aneqnaled concentration of power,
and an unprecedented hl^b Telocity. Its qaicklv opnratinii; bal-
anced fcates, affords prompt and fine reealat-lon by (governor. Hatls^-
factlon (guaranteed wbsre others fall. Write Cor catalogue, and fltat»

your want^

lAMES LEFFEL & CO., Springfield, Ohio, U. S. A.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICH., U. S. A.

Price Reduced!
THE REVISED EDITION OF

Prof. Silvanus P. Thompson's Book,

Dynamo Electric

Machinery,

NOW $6.00.

New Edition, Revised and Greatly Enlarged, Price S6.00.'

This is the long expected edition of Prof. Thompson's standard

work. It contains nearly i,ooo pages, and is profusely illustrated.

Orders should be sent in at once.

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building. CHICAQO.
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THE BALL
ENGINE CO.,

BUILDERS OF

BALL
AUTOMATIC ENGINES.

™' Double "Florida"

StCHtn ^®^*'"^ Boiler,

being Sectional, can easily be taken through
any ordinary door or window—that is not
an unimportant advantage.

—

Catalogue.

*^merican S^oi/erCompanj/.
"we heat the world."

New York: 94 Centre St. Chicago: 84 Lake St.

CHICAGO CAS and GASOLINE ENGINE
Used for maklDg Electric lilght or famlsblng
power for any purpose required. Specl&Uj

adapted for eleotrlo light in private enterprlsei.

The latest great InTentlon of this progressWe age

Brilt In from 2 to 60 horee power. Stationary or

T>ortable. Is the simplert power on the marfeet. A
dwarf In size; a Samson in strength. Costs bnt

little to ran It, Hag no eqnal for even speed and
dnr&blUty. Send for catalogne.

J. J. NORMAN CO., nfrs., ° 60 and 62 S. Clinton Street, CHICAQO.

^ifyouwantany IweMe /umlshedpopefor l

-^ ~'\J

^

_ •' / JO/neof/Zie/drgejiMe}/

I inrfie country. I

LOMPANY,
24-2mrM..CHICABO.

J. C. BRiUL COMPANY, - - - PHILADELPHIA,
BUILDERS OF B.klVNAY AND TRAMWAY CARS OF ALL CLASSES.

Special attention Riven to the building of Electric Motor and Trail Cars.

RnjJdftrc of TlHll Vn 21 Tnick wifh solid fnrcpfl frame, anfj "Eureka" Maxtmnm Traction Dvntal Tnicif

o *o»o»o*o*o »o*o»o#o*o »o»o*

o

o
*

; Aluminum %

\ Nickel Alloy. \
*
O Manufactured by The National Obe o
* & Beddotion Co. . under Letters Patent *
2 dated Sei.t. 18, 1891, No. 459,494. O
* *

^ This alloy Is especially and now unlver- ^
Q sally used for armor plates, gun metal, pro- *

^ jectlles, acid pans, propeller wheels, car 2
O wheels, steel castlogs of any description and

*

^ general fonndr; castlogs in either gray ^
O iron, malleable iron, braps, bronze and cop- r,

« per castings. It Is nsedvery eiiensively io ^
O puddling furnaies, open hearths, reverber- q
* atory furnaces and steel converter s. ]ts %
O fluidity and cleansing properties to metals, o
* aside from Its streogtheniog qualities, are ^
'^ attested by indisputable authoilllea. O
*

^ Aluminum Nickel Alloy Is reduced from *-*

* twenty cents to FOUR CENT5 per pound *

* in ton or 600-lb. barrel lots. Sold under °

O strict guaranty. *

o National Ore & Reduction Co., o

o ST. LOUIS, MO, o

O Branch Agencies and Supply Offices: q
* RioHAsD Bated b Bon, Ironmonpera, *
O Hamilton, England, and Glasgow, Scotiaad. O
* War. Clendinneng & Sons, Montreal,

Can.
* D. C. Caboix & Co., Pittsburg, Pa. •
jl The JDDNSON Mfg. Co., San Francisco, ^
O Cal. %
* *
o «o«o«o»o*o *o*o*o»o*o *o*o*

o

LEVIATHAN
DYNAMO ^S
BELTS

Are Stronger, will run more steadily,

aod transmit more power than any
belt made. Oil has no effect on them.
Cost less Ihan leather. Every belt

guaranteed. Write for price and sample.

MAIN BELTING CO.,
!^ole Manufacturers,

1 221 - 1 235 Carpenter St., Philadelphia.

1 20 Pearl Street, Boston.

248 Randolph Street, Chicago.

Main Driving Belts a Specialty.

The CloDbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Minutietunrt ft th*

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BtTILT IN D1V1X» OF SO TO 1,000 U. r.

ALSO BUILDERS OP

Smoke Stacks, Tanks, Etc., and All Glasses of Iron Work.

SpeellleatlonB, drawlsBS and Frleea fBralakc*
on applleatlon.

Send tor Catalogue of Climax and Compound Boiler*.

ROOTIMPROVEDWATERTUBE BOILER.

SBLLINO AOBNTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 CIIH Street. NEW YORK.

REG.TRADE MAi?Ks Jhe Rhosphor Bronz E SmeltingCo.Iimited
iaiaiii»VfcKf5ii?ieinngnTraiaiii»iiiiaiaiirj
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The Paiater=Morrisoa Push Button Flush Switch.
PATENTED DECEMBER 22, 1891.

This Switch is absolutely the only Flush Switch on the market combining simplicity of

construction with perfection of mechanism.
They are entirely fire and damp proof, sides and base being porcelain.

They can be wired without taking apart, saving time and labor.

The finishing plate can be made to harmonize with other decorations of the room, and need

not be put on till all other work is done.

They are positively non-arcing.
They can be placed in groups and are easily accessible in all their parts.

The buttons indicate by the touch whether on or off.

They are finished with brass, nickel or copper face plates, and all parts are interchangeable.

The Switch is lO ampere. Double Pole.

Price $2.00. A small extra charge for any special finish desired.

nORRISON SOUTHERN ELECTRIC CO.,
MANUFACTURERS,

Hoen BuildirtK. ^^l_TIIVIOF»E, IN/ID.

f

JUST PUBLISHED.

DYNAMOS
A practical explanation of the DesigTiing,

Construction, Operation, Main-
tenance and the

CARE AND MANAGEMENT
...OF...

DVNAiWOS,
BY F. S. HUNTING,

Chief Engineer Fort Wayne Electric Cor-
poration.

20 Pages, Size 7 by 10 inches, 26 Illustrations,
Pamphlet Form.

F>RIOB, 2rS CENTS.

ELECTRICIAN PUBLISHING COMPANY,

Suite 510 Marquette Bids*. Chicago.

Vertical Pluladelphia Corliss Engines,

Siiple, Coipound and Triple Expansion-Any Power.

CONDENSERS, AIR PUMPS, BLOWING ENGINES,

COMPRESSORS, HEATERS, STEEL CHIMNEYS.

'ric^s ^n
Horizontal Philadelphia Corliss Engines,

. A.ny S-tyle.
tSEIiKiIKe AGEKTS

:

New York, Chas. A. Bennett, 126 Liberty St.; Boston, Kellogg& Witherbee,
4 1 Federal St.; Chicago, Wm. F. Parish Mach. Co., Harquette Building, Chicago,
III.; W. J. Creelman, 818 Qranite Building; Charlotte, N. C, Mecklenburg Iron
Works; Detroit, Louis Scofield, Rooms 10 and 11 Peninsular Bank Building;
Johannesburg, Z. A. R., Sherriff Swingley & Co.; New Orleans, La., Consol-
idated Eng. Co., Ltd., 817 Union St.

Philadelphia Eng. Works, iti, Philadelphia, pa,

On receipt of^

10 CENTS
...... We will send you a

Western Electrician

loofllM ScleWe

FOR 1896.

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette BIdg., CHICAGO.

1 pages, $3.00.

1#feti#(

150 pages, $1.00.

5L0ANE.

150 pages, $1.00. 158 pages, $1.00. 135 pages, $1.00.

An Excellent Series of Electrical Books.
BV T. O'CONNOR SLOKN©.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

Suite 510 Marquette Building, Chicago.ELECTRICIAN PUBLISHING COMPANY,

AMERICAN-BALL ENGINE.
The result of twenty=five years' experience with four thousand engines, designed

and built by Mr. Frank H. Ball.

The latest development in practical steam engineering. New features, improved design and
finish, but the same old valve that has saved thousands of tons of coal in the last quarter of a

century, and is the only form of valve used in single valve automatics, that follovv^s its own wear,
and never leaks.

We also build a full line of multipolar dynamos and motors, and our new si.x-pole generators are

adapted to our American-Ball Engine, making complete and symmetrical generating units

AMERICAN ENCINE CO., Bound Brook, N.J.
J
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ELECTRICITY FOR ENGINEERS.
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

CpMTEflTScrCHAPTEK I: Electricity; Positive and Negative; Conductors,
Non-Co'n3uctbrs ano^Insulators: Electro-MoHye Fpn?e; Volt^ Resistance; Ohms; Current; Am-

PARtT
onduct

peres.—CHArTEK IT: DjTianios; Mugnets; Field Colls; Electro Magnets; Permanent Magnets.—
CHAPTER ni: Armatures. Construction of, DifEerent Kinds of; Commutators; How Made and Con-
nected: Heatinaot Armatures; Eddy Currents.—CHAPTER IV: The Ciurent; How Produced;
Induction; Series Wound Bynamos; bhunt Woimd I>)'namos; Exciting the Fields; Constant Cur-
rent and Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System.—
CHAPTER V: Incandescent I-amps; Filaments; Connections; Flashing; Exnausting; Testing;
Candle Power; Operated In J>eries; Aotoraatic Cut-Out; In Multiple ArcorParaUel; Multiple Series;
Multiple Series Cut-Out; Three "Wire Svstem.—CHAPTER AT: The Arc Light- How Fonued;
Causes of Unsteadiness; Remedy; Effect of Shades or Gloljes; Shape of Carbons under DifEerent
Conditions of Burning; Arc Lamps; Regulating and Cut-Out Mechanism- Action of Current; Clutch
LarapST Clockwork Lamps; Double Lamps; Troubles in Lamps.—CHAPTER VII: Commutators
and Brushes; The Brush Commutators; Brushes; Different Stj'les of Brushes; Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sparking
at Brushes; Care of Bnishes and Commutators; Fiasblng.—CHAPTER VIII: Current Regulation;
Hand Regidation; By Position of Brushes: Resistance Box; Resistance Coils.—CHAPTER IX:
American System of Automatic Current Regulation; The Dynamo- Kegidator; Action of Regulator.
CHAPTER X: Brush System of Automatic Current Regulation; Brush Armature; Diagram of Cir-
cuits tlirough Dynamo. Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial;
Dial.CoiitroTler; Circuits andConnections of No. s Bnish Dynamo; Circuits of Compound Wound
Constant Potential Brush Dynajno.—CPLA.PTEK XI: The Edison Sj^stem; Automa-tic Regidator;
Circuits of Begidator: Circuits of D\TQamo; Action of RegiUator: Howell Pressure Indicator; Dia-
gram of Circuits; Description of Parts and Operatiou.—CHAPTER XII: Excelsior System of Auto-
matic Current Regulation; D\-namo; Armature: Diagram of Circuits; The Regulator and Motor;
Action of Regulator.-CHAPTER XIII: Schuyler System of Automatic Current Regulation;
Dj-naroo; Armature, Commutator and Brushes; Diagram of Circuits in Armature and Field; Regu-
lator; Circuits in Regulator.—CHAPTER XIV: Thomson-Houston System of Automatic Current
Regulation; Dynamo; Armature; Commutator and Brushes; Controlling Magnet; Wall Controller;
Diagram of Circuits; Air Blast.—CHAPTER XV: "Waterhouse System of Three-Brush Automatic
Current Reigidation: Dynamo; Extra Brush; Resistance Coiis and Regulator. CHAPTER XAT:
Ampere Meters; Tangential Scale; Solenoid Meters.—CHAPTER XVII; Voltmeters; Pressure
and Potential Indicators.—CHAPTER XVIII: Testmg; Gal\-anoroeters- Astatic Jseedle: Differ-
ential Anparatus.—CHAPTER XIX: Wheutstoue Bridge or Electrical Balance; Diagram of Cir-
cuits and Methods of use; Bridge and Rheostat; Round Form; Square Form.—CHAPTER XX:
The Magneto as a TestiDglnstrument; Armature; Field; Bell; Diagram of Circuits.—CHAPTER
XXI: CoiipUng^DyDamos Together; In Series; In Shunt; Series, Shunt and Compound VTouud Ma-
hines.—CHAPTER XXII: Si^itches and Switchboards; Loop Switch; Plug and Socket; Change
Over Plug and Socket: Conclusion. CHAPTER XXXIil: Electric Motors: General Principles the
Same as in Dvnaraos; T\pes; Shunt and Series Motors Suitable for all General Purposes; Regula-
tion of Shunt Motors; Oi Series Motors; CoimterE, M. F.; Direction of Rotation and Direction of
Current; Starting Motors; Diagram of Connection.

PART II. COHTEMTS.-CHAPTEEI: Alternate Current Dynamos; Principles of th:?

Field; Field Current Annatiu-e; Winding- Connections; Lamination; Diflierent Types of Alterna-
tors; Regulation; Leading Systems: The Brush Generators; Magnets; Arroatiu-e; Principles of In-
duction.—C^HAPTER II: Dynamos. Continued; The Mordey Alternator;

. Stationary Armatures;
Field Magnets; Ferranti Armature; Field Magnets; Winding; Collectors.—CHAPTER III: Dyna-
mos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current D\-namo;
Tlie Armature; Self Induction; Regulation.—CHAPTER IV: Induction Coils; Converters;" Trans-
formers- Economy of Distribution: An Electrical H. P.; Losses in Conductor; Induction Coils; Ef-
fect of Induction; Transformers.—CHAPTER V: Transformers Continued; Induction Coils; Con-
verters; Transforming Up and Do^vn; Design of Transformers; The Static Ch-arge: ProEeetion
Against: Groundingtlie Secondary; Other De\1ces; The Foil Protector; Different Types of Trans-
formers.—CHAPTER VI: Transformers. Concluded; Fuses; Regulation; Winding of Transformers;
Connecting to Circuit; Regulation; Safety Fuses.—CHAPTER VTI: Parallel Siystem; Series Arc
Light System; Diagram of Circuits; Parallel System; Primary Circuit: Secondary Circuit: Placing
of Transformers; Fuses; Diagram of Series Arc Light Circiiit.—("CHAPTER VIII; Lines of Force;
Hysteresis- Magnetic Penetration; The Circuit of Lines of Force; E-xperiment-s with Magnet;
Rapidity or Reversals and Hysteresis.—CHAPTER IX: Arc Lamps; In Series; The W'estinghouse
Arc Lamp; D agram of Circuits in Lamp; Action of the Mechanism; Flat Carbons.—CHAPTER X;
Arc Lamps, in Multiple; Slattery Differential Lamp: Meclianism of Lamp; Its Operation.—CHAP-
TER XI: Mea.suring and Indicating Apparatus; Instruments for Use witli Alternatinc; Currents
Differ from those used with Continuous Currents; Ammeters; Voltmeters; Description of Several
Forms of instrnments.—CHAPTER XII: Measuring Instruments, C-ontinued: Hot Wire Instru-
ments; TheCardew Voltmeter; Details of the Instrimient- Low Potential Voltmeter.—CHAPTER
XIII: Voltmeters; Double Coil Voltmeter; Two Tj-pes.—CHAPTER XIV: Sprhig Meters; Cm-led
Sprmg Meter.—CHAPTER XV; Twisted Strip Instnmients; Diagram of Connections and Opera-
tion of Instrument.—CHAPTER XVI: Recording Meters; Stanley Meter; Construction and Prio-
ciples of Operation; Diagrams of Parts; Slatterj' Induction Meter; Description of Parts and Prin-
ciples of Operation; Watt Meter; Thomson Meter.—CHAPTER X\'II: Generators in Parallel:
DiffiCiilties In Operating; Alternate Current Generators in Parallel; Arrangements of Circuits and
Machines for Operating in Parallel; Diagram of Common Arrangement of Machines and Circuits.—
CHAPTER X\'1II: Ohm's Law: Strength of Current: Formulas and Examples; Power and Heat-
ing Effects of Currents.—CHAPTER XIX: Ground Alarms and Leak Detectors.

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 5 10 Marquette BIdg., CHICAGO.

JUST iA^HMT YOU KRE L.GGKING FORI
-=—

^

A New and Valuable Book——=-

Electric Lighting Plants;
THEIR COST AND OPERATION.

By W. J. Buckley. With numerous illustrations, diagrams, plans, tables, etc. 275 pages. Cloth. Price, I2.00, postage free. This work
gives all necessary data for the erection of an electric light plant of any siEe. The cost of Arc Lighting. The cost of Incandescent Lighting.

READ THE TABLE OF CONTENTS:
Alternating Arc Lamps, Arc Plants, Belting, Boilers, Boiler Settings, Boiler Efficiencies, Books, Building, Cost of Arc Dynamos and Lamps,

Cost of Arc Plants Erected, Cost of Alternating Dynamos, Cost of Alternating Plants Erected, Cost of Belts, Cost of Boilers, Cost of Brick
Chimneys, Cost of Copper for Alternating Circuit, Cost of Corliss Engines, Cost of Compound Corliss Engines, Cost of Compound High
Speed Engines, Cost of Condensers, Cost of Friction Clutch Pulleys, Cost of Heaters, Cost of High Speed Engines, Cost of Incandescent
Dynamos, Cost of Idlers, Cost of Injectors, Cost of Meters, Cost of Motors, Cost of Operating Lamps per hour, Cost of Power Generators.
Cost of Poles, Cost of Plain Pulleys, Cost of Pillow Blocks, Cost of Pumps, Cost of Shafting, Cost of Shaft Couplings, Cost of Stacks
iron, Cost of Stacks—brick, Cost of Steam, Cost of Transformers, Cost of Wire, Chimneys, Circuit Loss, Contract Blanks, Current Distri-

bution, Circuits—overhead. Circular Mils of Wire, Depreciation, Direct Connected Apparatus, Dynamos, Dynamo Data, Economy of Con-
densing, Economy oj Covering Steam Pipes, Economy of Heater, Efficiency of Engines, Engines, Equivalent of Current in Horse Power,
Equivalent Rates of Lighting, Fuef, Horse Power of Belting, Horse Power of Motors, Horse Power of Shafting, Incandescent Arc Lamps,
Instruments, Instructions for Employes, Insulation, Labor, Load Chart, Meter Connections, Municipal Ownership, Natural Ga.^, N.E.L.A.
Standard Rules, Oil, Outcome of Practical Management, Pole Line, Pulleys, Rope Transmission, Resistance of Wire, Rules Fire Under-
writers, Report Com. on Data N. E. L. A., Reports of Cities Owning Plant, Reports of Cities Contracting, Stock Room, Shafting, Trans-
formers, Transformer Curves, Wiring Tables—Primary Wiring, Wiring Tables—Secondary Wiring, Wiring Tables, Motor Wiring, Wire,
Wire Formula, Water Power, Wood as Fuel. The only book of its kind, in the English Language. Price, $2.00.

ELECTRICIAN PUBLISHING COMPANY,
Suite 51 Marquette*Building:, Chicago.
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WILLARD

STORAOE

BATTERY

Kn
JOINTS
SOLDER
PASTE

U PELLETS

WKIIMSULATIOli

""• - BATTERY Co.-

CLEVELAND OHIO

RAWHIDE

iCE LEATHER,

PATENT

PUUp' COVER.

CT DRCSSINE
- AND

Dynamo '' " ' "^^^if^rfrSa^

B8ANOHES: 164 Summer St., Boston; US Ltljerty St., Now York; 129 North 3d St., PhUodoIphl*.

THEATRE DIMMERS.
IRON CLAD RHEOSTAT CO.,Iestflel(i, N. J.

ELECTRICAL BOOKS,
JX.Il Kinds.

ELECTRICIAN PUBLISHING COMPANY,

Snlte 510 Marquette, CHIOA&O.

GAI\DNEI\

ALL CUIOES ARE

or HARDENED STEEL

Charlti H.Beslva

JO 12 N.CANRl. JT, CHICflOO I

VULCANIZED FIBRE GO.
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Color.s, Red, Black and Gray. Send for Catalogue and Prices,

wilm^nJton.'del. The Standard Electrical Insulating Material of the World. i

E:S-rA,^l_ISIHEI3 1873.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
office:

4 dey st., new york.

REWIRCbWrTN RAVEM WMffE CORe WIRE

OFFICE
TTh© ferrisW/heel ^o.

1 131 THE Rookery.

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test

will no doubt be a most severe one.
Yours very truly

THE FERRIS WHEEL CO.
ByL. V. Rice.Mgr.

PRIM^HAUf W/HITF PfiRF used exclusively for all incandescent Light-
ing at World's Columbian Exposition.

RAUPN WHITF PflRF Usedin some of the largest buiWings in the Umted
States,

COMPETITION LINE WIRE
Used by some of the largest Central Stations

and Fire and Police Departments in the U.S.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
MAIN OFEICE: TKTt i-Krrtvi. I CHICAGOi BOSTON: SAN FRANCISCO.

J3-17 Coitlandt St., New York, '^'^-^i.-'^ai.a.
^ ^^ Dearborn St. 134 Congress St. 102 Sacramento St,

Black Diamond File Works.
Est. 1863. Inc. 1895.

Twelve

Medals

Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Oar goods are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBINO.

For Electrical and Mechanical Purposes, Hallway Dust Guards, 'Wiisliers
and Packings. Patent Insulating Cleats.

MANCFACTUKED BY

THE

STEEL MOTORS
•"° DYNAMOS
1-2 to 10 H. P.

PRICES TO

SUIT

THE TIMES.

Room 41,

236 Superior St.

KARTAVERT MAWUFACTURIN6 CO., Wilmington. Del.

HIGH GRADE and

EFFICIENCY.
LOW
SPEED.

Agents Wanted,

Write for Terms.

RDPRECHT

ELECTRIC

COMPANY,

Cleveland, Ohio.

Electric Lighting and
J'ower Apparatus.

THE

Boston, M;c
New York. N. v.,

I'hlladelphla, I'a..

Atlanta, <:u., i:q>iM

ChlwiKO. lIl.Mi.ii^

Ht. I.IIUIH. Mo., W;.i:

Han Francisco, < ;H

I'lttsliurg, ra.,.l.,l,i

Ii'.'UVtT, Colo., llUSf.

l,c;Kh. Bldg.

So, Kj .Mc nyniiBio JOollKht.^ '.i.iXJb cautfl'" nwor.

ELECTRIC CO.,

Office and Work*. Cor. Belden and Uaaon 8t«^ Ct'ftVKliA.HfB, OHIO.
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SIMPLEX INSULATED
WIRES AND CABLES.

lUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

"''H^RfHixsoN,"' iSimplex Blectrical Company,
n*7 Monadnock Block, CHICAGO. 75-81 Cornhill, BOSTON, MASS.

IVI
MANUFACTURER OF

INSULATED ELECTRIC WIRE,
200 AND 20a NORTH THIRD STREET. FHIIiADEI,PHI/», PA.

INSULATED WIRES and CABLES
Aerial,

Underground and

Submarine,
For

FEIiEPBOlVE,
FEIiEeBAPB,
LICrllT and POWER.
Lead encasing in all its

Sranches.

KKBITB TAPES.

W. R. BRIXEY, Mfr.,
J. E. HAM, Cen'l Agt.
203 Broadway, New York
S. F. B. Morse,

Chicago, ill.

CALIFORNIA
ELECTRICALWORKS,

San Francisco, Cal.

NEW ORLEANS
ELECTRIC CO.,

New Orleans, La.

KENNEDY&
DUPEROW,

Washington, D. C.

iVILLAKD L. CANBEE, iRncinBsQManaBBrq GEO. T. MANSON,
a. DUKANT CHEEVEK, f

^"smess managers.
g^^.l g„pf_

THE OKONITE COMPANY.

W.H. HODGINS.
Secretary.

LIMITED,

253 Broadway, New York.
INSULATED

WIRESandCABLES,
For Aerial, Submarine and Underground Use.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape.

BRANCHES: ChicaKO, Boston. Philadelphia, Pittsburgh, Minneapolis, Cincinnati, Kansas City,

Omaha, Louisville, St. Louis, San Francisco, London and So. America.

^ON'^:

Bd. p. Sharp, 44 Nial
Arthur S. Cartridge.

BIdg., SALaols, rio.

fj.n. Atkin^Hi Co., 1439
Chi^go.Vr.

Reger jp^twalsf , 114 Pin,

CentraTElectHCo.. 173 Ad
Harry M. Shawl lao Libort:

. PhllKPa.
t., Boston, nasB.
t , Buffalo, N. Y,

.of -' ^artridge.VBaiH^of^^hntiilxe
iALanls, Ho. ^k ^k HT
^pfc Co., 1439 JVntfadnock BIdP.

IS StSBilcago.
1st.. New York.

MAKERS IN THE
U. S. A.

Economizer Co.,

I OFFICE WORKS: MATTEAWAN,

^ESTIIN ElBcMcal In^liinment Co.
"^^^^ 114-120 William St.,

^EstDQ Standard Fortalile Direct Usadi&g

NEWARK, N. J., U.S.A.

Voltmeters, Milllifaltiiieters, Voltammeters,

Ammeters, Milliannneters,

Ground Detectors and Circuit Testers,

OiiDimeters, Portable Balvanometers.

Our Portable Instruments are recog-

nized as The Standard the world over.

The •'emi-Portable Laboratory Stand-
ards are still better.

Our Station Voltmeters and Am-
meters are unsurpassed in point of ex-

treme accuracy and lowest consumption

o( energy.

The NORTHERN ELECTRICAL MFG.Ga..
Xfladisoti. ^A^^.. \\-i'\\-..

Manufacturers of MOTORS AND DYNAM6^.
Our machines will operate SUSPENDED from CEILING OVERHEAD or BOLTED DlRectto
SIDE WALL as readily as when occupying floor space in the ordinary manner. All bearings

self-oiling. See our new patented device for CONNECTING nOTORS DIRECT TO LINE SHAFT
SAVING BELTS, PULLEYS AND FLOOR SPACE

STANDARD UNDERGROUND CABLE CO.,
THE KOOKEEY, WESTINtfHOUSE BUILDING. TIMES BDILDING,
CHICAGO. - PITTSBURG. NEW YORK.

ELECTRIC CABLES, CONDUITS, WIRES AND ACCESSORIES.

PIaATINXJM
Tor all Purpoaes.

Borapand Native Platinum Forohased.
BAK£B& CO., 408-414 New Jeraey

Ballroad Ave., Newark, N. J.

"CAHALL"
VERTICAL WATER TUBE BOILER.

BEST IN THE WORLD.
Manufactured by

The Aultmaa & Taylor Machinery Co.

SEND FOR CATALOGUE.
Cahall Sales Department,
Sole A gents for the U. S.

Bank of Commerce Bldg., Pittsburg.

The Rookery. Chicago.

S42Drexel Bids., Philadelphia.

ini.STremonf Bld^. Boston.

MS Taylor Building, New York City.

Clymer&Heiliviain

M«#tle(lFKians
Correspondence

SoucTEo READING, PA.
Bulletin No. 2, General Supplies.

" No. 4, Medical and Surgical Apparatus.
" No. 10, Dental Apparatus.
" No. 12, Dynamos. Experimental.
" No. 14, Motors, Battery.
" No. 20, Else. Cook'g & Heat. Apparatus.

X-Kay Apparatus, (Special Circular.)
We shall be pleased to mail any of these on request.

WASHINGTON PATENT AGENCY,
908-914 Q St.» N. W., Washington, D. C.

Largest in the world. Advice free. Electrical
Experts.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen=Wirt
Switchboard Instruments, X-Ray

Pocus Tubes, Induction Coils.

IMPORTED

CARBONS
FOR ARC LIGHTS.

Soft Cored and
fpv'/ Solid.

Write for Prices.

55 S. Canal St.,

ED. WERTHEIM, ..Chicago.

LUMDELL MOTORS.

Armored
Insulating

Conduit.

X Interior Conduit

^ & Insulation Co.
<^eneral Offices and "^Vorks

:

34th Street, - - NEW YORK.

L£APSO

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, IH. Y.

REPRESENTATIVES;
JULIAN SCHOLL& CO., - 126 Liberty St., N. Y. City.
THE KEYN0LD3-LAB0B & CO., 41 No. 7tll St., PhllB.
SOBANION SDPPLY Ji MACH'Y CO., - ScrantDn^Pa. .
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WHEELER REFLECTOR CO.,

23 Washington Street, BOSTON, MASS.

THE LARGEST REFLECTOR MANUFACTURERS
IN THE WORLD.

Hundreds of styles for every conceivable use.

Electric, Gas or Oil Reflectors, Tin Shades,

Cluster Lights, Reflector Chandeliers, Street

Lighting Fixtures, Street Railway Headlights,

£!^lC* ) X^LC* •••• ••••
Manufacturers' Prices. Prompt Sliipments.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY, sp«K.ei"'

IT'S ALL RIGHT.

Webb's Telephone Hand-Book. A book for the
expert as well as the novice- Price $1.00.

ELECTRICIAN PUBLISHINC CO.,

INTERIOR CONDUIT & INSOLATION CO.,
IMENA/ YORK.

To this company belongs the proud distinction of having brought order out of chaos in
the matter of electric wiring, by the invention and development of a system of wiring which
promptly took a position in the art justly entitling it to be designated as THE STANDARD
SYSTEM.

ENORMOUS SALES DURING THE PAST YEAR

ENABLE US TO REDUCE THE PRICE OF . .

Conduit, Elbows, Couplings.
THESE NEW PRICES CO INTO EFFECT NOV. 4, 1896.

SEND FOR NEW PRICE LIST.

INTERIOR CONDUIT & INSULATION CO.
General Offices and Works:

627 West 34th Street,

j
^=— NEW YORK.
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The Setting Sun

greets the " Pioneer '' as his most

worthy successor, and when the

" Pioneer" is burning it is most

difficult to note when the sun has^

set and his life-long successor

begun to supply artificial day-

light. Sunlight is a cheap bless-

ing and the "Pioneer" though

its chief aim is quality, on the

long run is the most economical

light yet invented. It burns 150

hours without change of carbons,

gives a soft, steady light and is

simple and safe.

The electric ARC LIGHT CO.
LOUIS B. JvlARKS, M.M.&.

CHIEF ELECTRICIAN.

687 & 689 Broadway,
NEW YORK.

Jewell Belting Co.,

ilK TAKlfERS OF

OAK BELTING LEATHER,
Manufacturers of

.

Higli Grade Oak Belting,

HARTFORD, CONN.

STEEL MOTORS
AND DYNAMOS
1-2 to lOH. P,

Room 41,

236 Superior St.

HIGH GRADE and

EFFICIENCY.
LOW
SPEED.

Agents Wanted.

Write for Terms.

RDPRECHT

ELECTRIC

COMPANY,

Cleveland, Ohio,

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Abendroth & Root Mf. Co. xvil

Adams-Bagnall EL Co vili

American Battery Co
American Carbon Co ix

American Kl. Heat. Corp... xi

American Elec. Works xi

American Engine Co xvi

Annorite Int. Con, Co.... iv

Armstrons, Chas. G xii

Arnold. B. J sr
Auerbach-Woolverton EL
. Co
Auto. Circuit Breaker Co. S7i

Bain, Force xv
Baker& Co i

Ball Engine Co
BarneltCo., G. & H xx
Besly & Co.,Chas. H xx
Bowers Bros x
Brady.T. H vlii

Brill Co., .J. G xvil

Brixey. W. R 1

Brown, D., Cedar Co xli

Brush Electric Co xx
Bryan i Humphrey xv

Buckeye Electric Co
Butler Hard Rubber Co.... xlii

Card Electric Co iv

ChannonCo., H xvil

C.,B. AQ. R. R xii

C. &N. W. Ry XV
Cliicago Edison Co Iv

Cliicago Fuse Wire &. Mfg.
Co..

Chic. Genl. Fixture Co..

Cliicago Ins. Wire Co....

Climax Gas Engine Co... xvi

Clonbrock S. B. Co xvil

Clymer & Hellman 1

Colbum Electric Mfg. Co..

Collins & Co., H. E i

Conard, Thos. P xvi

Cutter El. & Mfg. Co vlil

Dayton GlobelronWks.Co. xvi

DeVeau & Co xiv

Diamond Electric Co xlll

Dlehl Mfg. Co vli

Directory, Principal Elec.
and Mech. Engineers... xv

Dixon Crucible Co., Joa... viil

Eastern Elec. Cable Co....

Eddy Elec. Mfg. Co v
Edison Dec. & M. Lp. Dept.

Edison Mfg. Co viil

Electric Arc Light Co iii

Electric Appliance Co x
Electric Storage Batt. Co. xviU
Electrician Pub. Co

Till, xii, xlii, xiv, xtx

Empire China Work xiv

Eyanson <fe Annpriester.. x

FarrTel.&Con.Sp.Co.... xiv

Ferracute Mach. Co
Fiberite Co., The xi

Forest City EL Worts..., xx
For Sale Advertisemts xii

Fort Wayne EL Corp viil

Fuel Economizer Co ..... . i

Garlock Packing Co xvii

Garvin Machine Co., The .
.

General Electric Co ix

Gillett Mfg. Co iv

Guild&Lord

Hart, C.S xii

Hart &HegemanMfg. Co. xviii

Hine & Co., L. A xli

Hodge, Walsh & Lorlng. . . xii

Holmes Fibre-Graphite Co.

Hueliel & Manger xii

Illinois Engraving Co xiv

imperial Porcelain Works
Ind. Rub. Sc Ins. Wire Co. 1

InterlorCondult&Ins.Co. 1, 11

Intemat'l Cor. Schools.. xli

International Elec. Co xii

Iron-Clad Rheostat Co.. xv

Jewell Belting Co Ill

Johns Mfg. Co., H. W X

Kartavert Mfg. Co
Klipstein&Co.. A......

Kneeland Reflector Co

.

Krotz, Allen & Kelly....

Dasell & Co., Edward x

Leclanche Battery Co xlll

Leffel & Co. , James xvi

Leonard, Ward, Elec. Co..

Locke, Fred. M x
Lombard Water Wh. G. Co. xi

Main Belting Co
Manhattan Gen'l Cons. Co.

Mayo, v. J xv
McKeague, J. B —
McLennan tfe Co., K
McLeod, Ward & Co vi

McRae, A. L xv
Menominee El. A M, Co, . . x
Midland Electric Co
Moore, Alfred F 1

Morrison Southern El. Co.
Munsell & Co., Eugene.... x

National India Rubber Co.
National Ore & Red. Co . . xvil

New York Ins. Wire Co. xx
Nicholson File Co xv
Norman, J. J. Co xvi i

Northern Elec. Mfg. Co ...

,

NorthwestEngineer 'g Co.

ftssi'fi^d Indole of A-dvor-tisomort-ts &

Ohio Electric Works xli

Okonite Co., The l

Orient Electric Co.. The. vlii

Otto Gaff S^^^ "Wis.... . xvi

Partrick & Carter Co;.... vlii

Partridge Carbon Co 1

Pearson, F. J. Mfg. Co
Peerless Rubber Mfg.Co. . . x
Perkins El. Switch Mfg. Co
Peru Elec. Mfg. Co Iv

Philadelphia Eng.Works.
Phillips Ins'd. Wire Co. . xi

Phoenix Glass Co xI

Phosphor-Bronzes. Co. Ld. xvii

Piqua Iron Works xi

Pratt, Chas. A xv
Queen&Co l

Racine Hardware Co xvi

Relslnger, Hugo Ix

Richards & Meacham xi

Ruprecht Electric Co Iii

Samson Cordage Wks x
Sawyer-Man Electric Co . .

.

Schiff , Jordan *6 Co vlii

Shultz Belting Co xx
Siemens & Halske E. Co..

^aeo VI.

simplex Electrical Co.,The, i

Sioux City BrftSB Works... —

-

Smith, S. Morgan xvi
Standard Paint Co
Standard Underg.Cable Co. 1

Stanley Electric Mfg. Co.. xix
Storey Motor & Tool Co.. iv

Stromberg^Carlson Tel.
Mfg.Co , xiv

Triumph Electric Co —

—

Valentine-Clark Co .-

VanNuis, C.S
Viaduct Mfg. Co xiv
Vulcanized Fibre Co xx

Want Advertisements ... xli

Washington Pat. Agency , 1

Webber, S. T vl

Webster, Warren & Co.... xvi

Werthelm. Ed 1

Western Electric Co ir

Western Tel. Cons Co xiv
WestlnghouseEL&Mf.Co.. xlll

Weston Electrical Ins. Co. i

Weaton Engine Co i

Wheeler Reflector Co li

White Co., The O. C xii

Whitney Elec. Inst. Co x
Willard ELA Battery Co. , . x
WiUlamsp. Wd. Pipe Co. . . xx
Wirt, Cnas
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HARDTMDTH GORED CARBONS for Direct and Alternating Current

ARO L-AIVI CHABIRSHAW AND G. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated
CARBONS FOR SERIES ARC LiCHTING.

I GENERAL WESTERN AGENTS.

HABIRSHAW AND Q. E. CO.'S

WIRES AND CABLES

DEALERS IN ELECTRIC LIGHTING SUPPLIES,

.139 Adams Street, CHICAGO.

[HERCULES batteries!
^IAXlepe B/VfTERIESl

PORCOAlN INSUlAnON CM all Kinds, f B''^

Wp SolkJI the maKin? ot

Speot. Designs of Porcelain.

We maoufac-
ture a high
Rrade Eolte
Switch for
switchboard
work. We call

It the E Switch.

We have In stock in our Chicago Store

WAITING FOR
YOUR ORDERS

;
Sockets, Switches, Cut-Outs,

; Tubes and Insulators,

; Shawmut Fuse Wire and
Knife Switches,

: Bells, Annunciators,
> Batteries, Push Buttons, I

Fan Motors, Electric Supplies I

; of all Kinds. |

A qaicb breab Bwltch, made In sizes from 50
amperes capacity to 800 amperee. They
will be llBted In our new catalog.
We manufacture arc and iocau'lesceDt dy-
n amos and direct current motorB. Also arc
Inmpfl.

Western Electric Company.
Chicago. New York.

:>£ffi> Po^
/111 FRICES.

GfLLBrr MFc.co., j)BrRoiT. M/cm. ^i^

THE

Storey
Motors.

Iron-clad. Completely Closed
In. Dust and Moisture
Proof. No External Mag-
netism.

Specially Adapted for Direct _
Connection to Machinery. ^ ^SJ

Special Direct Current Motors for All Classes of Work.

THE STOREY MOTOR & TOOL CO.,

Ar'?A?foTy! 212-226 Carter St., Philadelphia, Pa.

CHICAGO OFFICE: Metropolitan Flee. Co., 18G-188 Fifth Ave.
NEW YORK OFFICE: 13C I.iberty Street.

BRANCH FACTORY: Hamilton, Canada.

3^RIKI0RIT
INTERIOR CONDUIT

(CurvirMiNO's patents.)

Here's the way it

looks inside after

jf"
bending:

This piece o( Armorltc
Inlerlor Condull was sawed.
as Indicated, |iul alter bcndinn In

two plai:e3. and lo jiho* tieorly thai the

Ixndlnff DID NOT HURT THE WOODEN
LINENO. Ihc picfe tul oul was scl on end as shown.
pholoKraphtd. and Ifom »ald pholoicrnph Ihc aitompanylns t

Note how the

Wood-Lining
does not crack.

ARMORITE INTERIOR CONDUIT CO.,
orrioi and work*.

78410 fDIT STREn, WEST,

DETROIT, MICH.

READ THE ELECTRICAL PAPER.

THE CARD ELECTRIC COMPANY,
IVIansfi^ld, OKiio.

Generators for Power
Transmission and Iso-

lated Lighting.

Generators are all Mul-

tipolar and Slow Speed.

AgcntH Wanted in Unoccapied Territory.

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates.
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Eddy Generators

Direct Connected or Belted for Electric Railways, Central

Stations, Isolated Lighting or Power Plants.

EDDY MOTORS-SLOW, MEDIOM OR HIGH SPEED.

We build all necessary apparatus for the transmission

of Electrical Power through factory or other buildings.

All Our Apparatus Guaranteed as Represented.

The Eddy Electric Manufacturing Gempany,
TKTINDSOR, CONN.

New York, H. B. Coho & Co., Mail and Express Building.

Philadelphia, Walter C. Mclntire & Co., 506 Commerce St.

Boston, G. M, Angler & Co., 64 Federal St.

Cincinnati, O., John A. Stewart.

TVestem Office: 305 Dearborn St., Chicago, Wallace & Hine Western Agents,

Elmira, S. N. Blake.

St. Louis Western Electrical Supply Co.

Kansas City, W. T. Osborn.
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SAVE YOUR
BY USING THEr^'KINSMANDESKLIGHT.

It has been tried for three years and has not been found wanting-
Users from Maine to California testify to its worth. ]!VO HIGH PRICED
CADTDELABRA IiAMP!!i to be renewed. The Kinsman Desk Lright is

made for AIVY ISTAXDARD LAMP, to 33 candle power in size.

Kinsman Desk I-ight. Nickel Plate or Polished Brass SG.OO
Kinsman Desk Light, Dark Green Enamel, with Gold Strlpings .., : S.'S'S i

Kinsman Portable Xo. 1, Nickel Plate or Polished Brass 8.00
Kinsman Portable Mo. 1, Dark Green Enamel, with Gold Strlpings 5.0O
Kinsman Portable 3Vo. 3, Nickel Plate or Polished Brass. 7.00

NOTE.—Sockets are not furnished with the fixtures having the enamel finish, but they are fitted with a holder adapted for
any standard socket. Write for discounts.

CAUTION. There arc now a number <

__ Kinsman Desk Li^ht nii i

vertised under a somewhat similar name. Tlif l\iii~Tii;ni I

Kinsman, of Arlington, N. J. His invention wa'^ piirch;t-^<>.

manufai'tiired ;ind sold Ity us. Be careful t

cheap and crude imitations of the
mailict. orii' of wliich is being ad-
Nk l/iiilit w;i-- invrnted by Walter K.
Kilri^'lit ]i\ us, and has always been
shade is ;iil|iisi;ilil(' to suit narrow or

w'dc il''sks, tiiiir thtTf is a revolving ^lass cylinder witli both yrnniid and •h'.ir u'lass. ^(i tliat Vi

may Ln*t ttir mil trtt-ct of the light, or it may hv -^oitcn'-d :it itN-asiirc. and be especially careful to

see that any standard lamp up to 3-2 e. p. niay be used. 1 'o not be misled b\' iiictitrrs nn paper,
but insist on seeing the goods.

McLEOD, WARD & CO,
27 Thames St., New York.

REPAIRING
All kinds of electrical machinery repaired quickly and to
your entire satisfaction, cheaper than it can be done In
larger cities. I pay no rent and employ no cheap help.
Send me trial order. You will trv me again.
S. T.lVebber,iilec. and Mech. Engr, Eldorado. 111.

CROSBY & BELL'S ELECTRIC RAILWAY,
jrsT orx. PRICE ma.so. t^EXD fok it.

ELECTRICIAN PUBLISHING CO., 510 Marquette Building, CHICAGO.

Accnmnlators.
American Battery Co.
Electric Storage Battery Co.

Wlllard Elec. & Battery Co.

Aiuinnciators.
CHicago GenT Fixture Co.

Electric Appliance Co.
Menominee El- &. Mecli. Co.

Panrick & Carter Co.

Arc Lampa.
Adams-Bagnall Elec. Co.
Auerbach-Woolverton El.Co.

Chicago GenT Fixture Co.

Dlehl Mfg Co.
Electric Arc Light Co.

Ft. Wayne Elec. Corporation.
Manhattan GenT Cons. Co.

Perkins Elec. Switch Mfg. Co.

Van Nuia, C S.
Weatinghouse El. & Mfg. Co.

Arc liiffht Cord.
Samson Cordage Wka.

Nat'T. Ore & Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.

Chicago Edison Co.

Chicago GenT Fixture Co.

Edison Mfg. Co.

Electric Appliance Co.

Electric Storage Battery Co.
Leclanche Battery Co., The.
Menominee El. & Mech. Co.

Midland Electric Co.

Northwest Engineering Co.

Ohio Electric Works.
Pearson, F. J. MIg. Co.

Western Electric Co.
"VVillard Elec. & Battery Co.

BeUM.
Electric Appliance Co.
Huebel & Manger.
Menominee El. & Mech. Co.

Ohio Electric Works.
Partrick & Carter Co.

Western Electric Co.

Beltinff.
C31iannon Co., H.
JeweU Belting Co.
Main Belting Co.
Shultz Belting Co.

Boilers.
Abendroth Si Root Mfg. Co.

Clonbrock Steam Boiler Co.
ColUna&Co., H. E.
Baolne Hardware Co.
Weston Engine Co.

Books, Electrical.
Electrician Publishing Co.

Bronze.
BeBly&Co.,Chaa. H.
Phosphor BronzeSm.Co.,Ltd.

Brashes.
Holmes Fibre-Graphite Co.
McKeague, J. B.
Partridge Carbon Co.
Wirt, Chas.

Barfflar Alarms.
Electric Appliance Co.
Huebel & Manger.
Menominee El. & Mech. Co.
Partrick & Carter Co.
Weatern Electric Co.

CableH (^m Insulated Wlree.)
CableH, Klectrlc (Seelosu-

Uite<l Wlresj. Copper,
Hheet and Bar.
American Elec. Works.
Brlxey, W. R.
Ea,8t«rn Electric Cable Co,

Ind. Rutjbcr «i Inn. Wire Co.

Moore. Alfred F.

Now York Inn. Wire Co.
Simplex Electrical Co.
SUndard Underground C- Co.
WentcrQ Electric Co.

Carbons.PolntsA Plates.
Amftrlofen Carbon Co.
Ohloftjio Ediion Oo.
ClhlOftffoQeDerfel Fixture Co.
Eleotrlo Appltanoe Co.
Oanersl Eleotrlo Co.
Partrld«o Carbon Co.
R«lfilii«er, Huco.
Schltl, Jordan A Co.
Standard Paint Co.
Wertholm. Ed.
Woftern Electric Co.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Compound.
Electric Appliance Co.
Johns Mfg. Co., H. W.
McLennan & Co., K.
Okonlte Co.
Standard Paint Co.

Condnits.
Armorite Interior Cond. Co.
Electric Appliance Co.
Interior Conduit & Ins. Co.
Williamsp't Wood'n Pipe Co.

Constrnction A. Repairs.
Ft. Wayne Elec. Corporation.
Hodge, Walsh & Loring,
PIqua Iron Works.
Richards & Meacham.
Weober. S T.

Contractors and Electric
liight Plants.
Arnold, B. J.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Climax Gas Engine Co.
Clymer A Heilman.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh & Loring.
Northern Electl. Mfg. Co.
Richards & Meacham.
Siemens & Halske Elec. Co._
Triumph Electric Co.
Westlnghouse Elec St Mfg Co.
Western Electric Co.

Copper.
Besly &Co.,Cha8H.
Bowers Bros.

Copper Wires.
American Electrical Works.
Besly &C(?., Chas H.
Brisey, W. R.
Chicago Edison Co.
Electric Appliance Co.
FlberiteCo., The.
General Electric Co.
Ind. Rubber & Ins Wire Co.
Menominee El. & Mech. Co.
National India Rubber Co.
Okonlte Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordase.
Samson Cordage Wka.

Crookes' Tabes.
Edison Dec. & M. L. Dept.
Edison Mfg. Co.
Perkins Elec. Switch Mfg.Co.

CroMS-Arms, Pins and
Brackets.
Brady. T. H.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
FlberiteCo., The.
Locke, Fred. M.

Cat-Onts and Sn^ltches.
Automatic CIr. Breaker Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co. .

Electric Appliance Co.
Eyanaon Si Armprlester.
Farr Tel. & Const. Supply Co.
FlberiteCo., The.
Forest City Elec. Wks.
Ft. Wayne Elec. Corporation.
Genera; Elec. Co.
Hart & HeKeman Mfg. Co.
Imperial Porcelain Works.
Menominee El. & Mech. Co.
Morrlnon Southern El. Co.
Perkins Eleo. Switch Mfg. Co.
Westlnghouse El. & MIg. Co.

Desk liifrhtn.
McLeod. Ward .^ Co.

nynamos.
American Engine Co.
Brush rciectrlo Co.
Card E'cctric Co.
Clymer A. Heilman.
Colburn KL Mfg. Co.
Dlohl Mfg. Oo,
Eddy Eleo. Mfg. Co.

Ft. Wayne Elec. Corporation.
General Electric Co.
Hine&Co., L. A.
Mayo, V. J.
Northern Electl. Mfg. Co.
Piqua Iron Works.
Ruprecht Electric Co.
Siemens & Halske Elec. Co.
Triumph Electric CpL
Westlnghouse El, & Mfg. Co.

Economizers, Pnel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Johns. H. W., Mfg. Co.

Electric Railirays.
Brufh Electric Co.
Card Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halgke Elec. Co.
Westlnghouse El. & Mfg. Co.

Electrical and Stechani-
cal Engineers.
Armstrong, Chas. G.
Arnold, B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae. A. L.
Pratt. Chas. A.
Webber, S. T.

Electrical Instraments.
Automatic Cir. Breaker Co.
Chicago Edison Co.
Clymer & Heilman.
Cutter El. & Mfg. Co'.

Diamond Electric Co.
Electric Appliance Co.
McKeague, J. B.
Queen A Co. _
Weston Electrical Inst. Co.
Whitney Elec. Inst Co.

Electrical Specialties.
American El. Heating Corp.
Automatic Cir. Breaker Co,
Clymer & Heilman.
Giliett Mfg. Co.
Imperial Porcelain Works.
McLeod, Ward & Co.
Menominee El. & Mech. Co.
Partrick & Carter Co.
Pearson. F. J. Mfg. Co.
White Co., TheO. C.

Electro-PIatins Dlach'y.
Besly & Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Engines, Gas.
Climax Gas Engine Co.
Norman Co., J. J.

Otto Gas Engine Wks.

Engines, Steam.
American Engine Co.
Ball Engine Co.
Conard, Thos. P.
Philadelphia Eog. Works.
Racine Hardware Co.
Weston Engine Co.

EneraverH.
Illinois Engraving Co.

Fan Ontnts.
Interior Conduit & Ins. Co.
Westlnghouse El. A Mfg. Co.

Feed Water Heaters.
Goubert Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Holmes FIbre-Qraphlte Co.
Kartavert Mfe. Co.
Vulcanized Fibre Co.

riles.
Barnett CO..G. AH.
Nicholson File Co.

Fire Alarms.
Western Electric Co.

FIxtureN, B'^b. A Comb'n,
Chicago Gcn'l Fixture Co.
Wheeler Reilcctor Co.

Fuse Wire.
Brlxey, W. U
Chicago Fuse Wiro A Mfg.Co.
Electric Appliance Co.
FlberiteCo., The.
Qeneral Electric Co.

Gaskets.
Jonns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Besly'a Co., Chas. H.

General Elec. Supplies.
Besly & Co., Chas. H.
Chicago Edison Co.
Chicago GenT Fixture Co.
Clymer & Heilman.
Cutter El. A Mfg. Co.
Electric Appliance Co.
Parr Tel. A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Hodge, Walsh A Loring.
Huebel A Manger.
Interior Conduit & Ins. Co.-

International Elec. Co.
Johns, H. W., Mfg. Co.
Menominee El. A Mech. Co.
Midland Electric Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Ohio Electric Works.
Partrick & Carter Co.
Pearson. F. J. Mfg. Co.
Peru Elec, Mfg. Co.
Sioux City Brass Works.
Westlnghouse El. A Mfg. Co.

Globes and Electrical
GlassTvare.
Chicago GenT Fixture Co.
Locke. Fred. M.
Phoenix Glass Co.
Wheeler Reflector Co.

GoT'nors. W^ater WTieel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly A Co,, onas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.
FlberiteCo., The.

Headliglits.
Wheeler Reflector Cq.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing materials.
Brixey, W- R
Chicago Edison Co.
Chicago Ins, Wire Co.
Electric Appliance Co.
Empire China Works.
Eyanson A Armpriester.
Farr Tel. A Const. Supply Co.
Flberite Co., The.
Hart A Hegeman Mfg. Co.
Hodge. Walsh & Loring.
Ind. Rubber & Ins. Wire Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co.,H. W.
Kartavert Mfg. Co.
Locke. Fred M.
McKeague, J. B.
Menominee EI. A Mech. Co.
National India Rubber Co.
New York insulated Wire Co.
Okonlte Co., The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated W^lres and
Cables—Haenet Wires,
American Electrical Works.
Brlxey, W. R.
Chicago Edison Co.
Chicago Ina. Wire Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
Qeneral Electric Co.
India Kuli. & Ins. Wire Co.
Laaell & Co. , Edward.
Moore, Alfred P.
National India Rubber Co.
Now York Inaulated Wire Co.
Okonlte Co., The.
Phillips Insulated Wire Co.

Simplex Electrical Co.
Standard Underground C. Co.

I^anips, Incandescent.
Adams-Bagnall Elec. Co.
Buckeye Electric Co.
Chicago Edison Co.
Edison Dec. A M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co..
Ohio Electric Works.
Orient Electric Co.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westlnghouse El. A Mfg. Co.

lii^btnlngr Arresters.
Electric Appliance Co.
General Electric Co.
Van Nuis, C. S.

Westlnghouse El. A Mfg. Co.

Ma^rnet W^ire.
(See Insulated Wires.)

Mechanical Uaehinery,
Besly A Co., Chas. H.
Ferracute Machine Co.
Garvin Machine Co., The.

aiica.
Bowers Bros.
Johns Mfg. Co., H. W.
Munsell A Co., Eugene.

Itlinins Apparatus, Elec.
General Electric Co.
Westlnghouse El. A Mfg. Co.

Motors.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Colburn El. Mfg. Co.
Diehl Mrg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hine & Co., L. A.
Interior Conduit & Ins. Co.
Mayo, V. J.

Menominee El. A Mech. Co.
Northern EleOtl. Mfg. Co.
Ohio Electric Works.
Piqua Iron Works
Ruprecht Electric Co.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Westlnghouse El. A Mfg. Co.

Packing;.
Besly & Co. Chas. H.
Garlock Packing Co.
Johns, H. W.. Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
Johns, H, W. Mfg. Co.
Standard Paint Co.

Patent Agencies.
Washington Patent Agency.

Phosphor Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWltt, Cedar Go.
Hart, C. S.
Valentine-Clark Co.

Porcelain.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
Locke, Fred, M.
McKeague, J. B.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Fash Buttons.
Electric Appliance Co.
Northwest Engineering Co.
Partrick & Carter Co.

Reflectors.
GlllettMfg. Co.
Kneeland Reflector Co.
Phoenix Glass Co.
Wheeler Reflector Co.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westlnghouse El. A Mfg. Co.

Sal Ammoniac.
Kllpsteln ACo., A.

Speaking Tubes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Steam Heating.
Webster A Co.. Warren.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
Wlllard Elec. & Battery Co.

Street Cars.
Brill Co,. J. G.

Supporters, Inc. liamp.
Kneeland Reflector Co.
White Co.. TheO. C.

Tapes. Insulating.
American Electrical Works.
Brixey, W. R.
Chicago Ins. Wire Co
Electric Appliance Co.
Ind. Rubber A Ins. Wire Co.
Moore, Alfred F.
New York Insulated Wire Co.
OkoniteCo..The.
Simplex Electrical Co.
Standard Paint Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones and Tele-
phone Material.
DeVeau & Co.
Farr Tel. & Const. Supply Co.
International Elec. Co.
Menominee El. & Mch. Co.
Northwest Engineering Co.
Richards A Meacham.
Stromberg-Carlson Tel.M.Co.
Viaduct Mfg. Co.
Western Elec. Co.
Western Tel. Cons. Co.

Transformers.
Chicago Gen'l Fixture Co.
Diamond Electric Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Statiley Electric Mfg. Co.
Westlnghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
General Electric Co.
Westlnghouse El. A Mfg. Co.

Turbine ^Vheela.
Dayton Globe Iron Works Co.
Leflol & Co.. Jas.
Smith, S. Morgan.

UniTersities.
Int. Corr. Schools.

Water Tf'^heels.

Dayton Globe Iron Works Co
LeCfel A Co , Jas.
Smith. S. Morgan.

Wire, Bare.
Besly & Co., Chas. H.
Brlxey, W. R.
Electric Appliance Co.
National India Rubber Co.
Okonlte Co., The.
Phillips Insulated Wire Co
Standard Underground C. Co.

X Ray Outflts.
Edison Deo. A M. Lamp Dept.
Edison Mfg. Co.
Queen & Co.

JXIpHMbo-bloAl Indojc o-f iXdver-lils^monts S< F»aKo III.
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A GREAT ADVANCE IN

INCLOSED ARC LAMPS
HAS BEEN HADE AXD IIS NOW EMBODIED IN THE

New Knight Arc Lamps.

IXCI.OSEI> ARC tAMP FOB CONSTANT
POTENTIAI. CIRCriTS.

BURNS 100 TO 150 HOURS.
MECHAN1CA£,LT PERFECT.

The new KNICHT IN-

CLOSED LAMPS bring

to perfection the adapta-

tion of the inner globe; do

away with cumbersome
side rods, entirely elimi-

nating shadows — never

before accomplished —
and combines the most
scientific ideas in arc

lighting in compact, dur-

able and artistic lamps.

Furnished in Japan,

Polished Brass, White
Enamel, Venetian
Wrought-lron and other

designs.
PERFECTED KNIGHT I/AMP.

TWO IN SERIES ON 110 VOIiT CIRCUIT.

FOR CATALOGUE AND PRICE LIST, ADDRESS

Diehl Manufacturing Company,
ELIZABETHPORT, N. J.

Sh^^A^ro^ms:
ii: 3 Essex: S-tr^^-t, Boslion,
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I-T-E CIRCUIT BREAK-
ERS are the accepted stand-

ard. THE CUTTER ELEC-
TRICAL & MFG. CO., 1 1 12

Sansom St., Philadelphia.

JraljUks.
T. H. Brady. New Britain,. Conn., U. S. A..

MaDufacturer of Mast Arms.Pole and
Swinging Hoods, House Brackets and
otlier Specialties lor Construction
WorV-.—Cota/ogufs and Prices fur-
nished on applfcolion.

DIXON'S BELT DRESSING
AND I^EATHER PRESERVATIVE.

Is guaranteed to prevent slipping and to preserve the leather.

It will paj' you to send for circulars and testimonials.

JOS. DIXON CRUCIBLE CO., Jersey City, IM. J.

LAMPS
Arc anijncaflflescem,

Adams-Bagnall Electric Co,

CLEVELAND, O.
New York, 222 Havemeyer Building.

Cliicago, 1654 Monadnocl< Block.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

krc, Direc-t Curren-b and ^^l-te

ins l'^^^'^^^^*'^'^'^ l^isl-i-ting

^ower Transnr-kission.

-na-t-
>ncl

THE ONLY GENUINE

EDISON X-RAY APPARATUS
IS MANUFACTURED BY

THE EDISON MANUFACTURING GO.

NEW AND POWERFUL EDISON
X-RAY FOCUS TUBES.

WRITE FOR CATALOGUE.

Edison Manufacturing Co.,
I 10 East 23d St., New York.

PARTRICK*^ STs?
CARTER CO. '"'L™™^'

SenerIS."' ANNINCIATORS
ELECTRIC BUPOIAKcriRE ALARMS
SUPPUES SIGNAL GONGS-BELLS etc.

SCHIFF, JORDAN &. CO.

A.
SCHIFF, JORDAN &. CO.R
SCHIFF, JORDAN & CO.B
SCHIFF, JORDAN & CO.o
SCHIFF, JORDAN & CO.

IM
SCHIFF, JORDAN & CO.s
SCHIFF, JORDAN & CO.

Direct Current Carbons, Alternating Current Carbons, Search Light
Carbons and Carbons for every purpose. Large consignment of

our new carbons just in. Write for samples and prices.

39 and 41 Cor^land^ S-fc., IMev«^ Yorlc.

-Is always the cheapest.

01TR MOTTO IS :

"HOW GOOD—XOT HOW CHEAP,"

New Orient Lamps
ARE SUPERIOR IN QUALITY.

WE make them—Y^OU need them.
YOU have the money—WE need it.

LET'S trade',

THE ORIENT ELECTRIC CO., Youngstown, Ohio.

Chicago Office: 1628 Monadnock. Thad. S. Lane, Mgr.

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED.

BY W. H. WAKEMAN.
Cloth. 53 Chapters.272 pages.

Containing a complete list, of 300 C|Uo.ition9 .such as will be asked of any
Engineer when taking examination for U. S. Government or State License, all

of which are fully answered in the te.\t.

F=RIC©. $a.oo
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,
and others, in dally practice. . .

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and lias put into this work such knowledge and infor-

mation as is best adapted lo theiruse, making It altogether the most compli'te
and comprehensivoguide for the busy workers iji the engine room, boiler works
and machine shops that h;is evr-r been published.

As or;e engineer who briH read th*! borik says: "I think there are few engi-

neers that it wouldn't do some good. It seems as if it "was a review of all I

have ever read, and a lot more besides."
The author has treated of a very great variety of subjects which are of

vital importance to all who wish to improve and extend their knowledge of
steam engineering, and h.as explained the rules and formulas given, in the sim-
plest manner possible, and has worlced out examples by them, so that all who
can read may understand them.

The 300 questions are an importatit feature of the book, they are entirely
separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a
sturdy branch of the National Organization, makes him especially competent
in this part of the work.

The many flattering commendations which this book has already received
from competent judges and high authorities, speak well for its value....T ./,... ....,,,....,, .T,i., ,,,n ,-,,,<, .1,-: ijn.Mv nn.jn. i ,;iiiiii,. .,11, 1,^ tiio luw ^11^1- Hum t;uiiipei.enL juuges anu nign aui nor 1 Lies, speaK wen lor us vaiue.

ELECTRICIAN PUBLISHING COMPANY, - - - Suite 510 Marquette Building, Chicago, III.



November 14, 1896 WESTERN ELECTRICIAN.

ii

THE ELECTRA
'^^rpTs^rS HiCHCRftDE Nuernberg Carbons had. m*rk

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS,
-SEIZES F-0(9 l-^ATEST F^IRICSE l-IS-r TO-

SOIiE OIPORTER FOR THE
ITED STATES ASID CAXADA.MUGO REISIIMGER, NO. 38 BEAVER STREET . NEW YORK. ^^

I p you are anxious to %t ^k
1

1

should write to the ^ "Pi procure too many M ^ M
I m secure the latest T 1 1 1

1

ElectricianPublishing
I AN I reliable, readable K P A 1

1

II electrical books, I UU Co., Chicago. You Uflll .1 books to IILflUl

We are making the very best Carbons now on the market, and

selling them at prices that you cannot afford to remain unaware

of* Operating as we do the largest factory outside of the

** Trust/* with a daily capacity of 150,000 carbons, the prompt

execution of large orders is assured*

THJE AIN/IERIOAIM OAIRBOIM OO
IMoblesville, Ind., KJ. S. A.

Is the General Electric Company's Long Burning
Arc Lamp the ideal long-service lamp?

BECAUSE
Its use induces a reduction in the carbon account, saves trimming ex-

pense and economizes current.

A
£i£ BECAUSE

X The Jamp gives off no dust, the frame rods cast no shadows, the lamp
\ - does not hiss and sputter.

\A/ri-t:e -for Our lllus-tra-ted PampHle-t.

General electric Company,
MAIN OFFICE . SCHENECTADY, N. Y.

Sales O-Ffices in A.li L_Eirse Ci-bies o'f -tH^ Uni-bed S-fca-tes.

For Canada, address Canadian General Electric Company, Ltd., Toronto, Can.
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YOU WANT LIGHT
During the next three months, and you want the best

light and the most economical light you can buy.

It you will stop to reflect you will remember that

PACKARD LAMPS
Have been giving this kind of light for the last eight years

and are to-day the most efficient and most satisfactory

lamps on the market.

PRICES ARE RIGHT.

ELECTRIC APPLIANCE COMPANY,

242 IVIaclison S-b., - CHIICA.GO.

RAINBOW SHEET PACKING.
HAVE YOU USED IT?

Oils,

Ammonia or

Alkalies

do not

affect it.

NO BAKIHO OR FOLLOWING UP.
Patented aud Mnnufactured Eicluslvely by

PEERLESS RUBBER WG. CO., 16 Warren Street, New York.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H.

MANHFACTUBEKS OF

High Grade Electrical Instru-

ments of every description.

^Ut SHOWING ^

PLATESr

VYILLARD

STORAOE

BATTERY
JOINTS
SOLDER
PASTE
PELLETS

""- - BATTERYC-
CLEVELAND OHIO

Highest Insulation
IN

Triple Petticoat China
AND

Glass Insulators

for High Voltage Power

Transmission,

Street Railway, Elec-

tric Light, Telegraph

and Telephone

Lines.

Send for Catalogues.

FRED M. LOCKE,
VICTOR. N. Y.

IF YOU WANT
A first-class COMMUTATOR use Solid

Sheet Mica Insulation with B. & S.

Drop-forged Segments.

BOWERS BROTHERS, mm 19 Lake St., Chicago.

FLEXIBLE
"MICANITE" plates for insulating armature slots,
armature bodies, field magnet coils, etc. Its ex-
treme flexibility allows it to
be bent into shape as desired.

Furnished In sheets 36x36 Inches, from lO-IOOO of an inch upwards. Large sample on application.

VIIO^V INSiJL.^V-rOR CO., - - - Sole IVIanul'ac-turers.
7*'MUTATDR RINGS

°«'EH GENERATORS;

krrt^rrtil^ ^-t.

ELECTRIC MEDiCAL BATTeRIES
AND Medical Indugtioi^ Cojls at pp^fcss

YOLf CANNOT AFFORD TO FiBMflIN UNAWARE Of.-

MENGMiWER SLECTRtCAL & MECIIANiCAI. CO.
MENOMINEE., MICM. Ik, \ -^ V

.,f^iT£ as !

WlLLSBND SfiMPll
AT"

lijlomLE?RICE!

Send for Samples and Prices of

SAMSON SPOT CORD
For Arc Light and Trolley Cord.

S^klVISOlM C50RDA.C3E: ^A/OF9»<S, BOSTON, MASS.

PATENTED
JULY 16, '95.

"Eyanson'' Quick Break Switch.

EYANSON <&, ARMPRIESTER,
Formerly J. Grant High & Co.,

123 N, 3rt! STREET,

PHILADELPHIA, - PA. ^.^.^-^r^^^- W-iy- SwitChOS

and

Switch-

boards

of all

Descrip-

tions.

Write for our new
cataloarn*' "il*>"

BRANCH OFFICES:
C»-ll^4KOO: Melropolltar\ Electric Co.. 180 5tb Avenue.
NI'.W YOKK: 130 Llbr-rty St.. (;li;iplii & DoliKlua.
I.OUISVILI.K. KV.-. 313 VV. Main .St.. .Jam™ f;ittrk,Jr.«i Co.
NEW Oitl.KANS, I.A.- COS Cimtorn Iliiu.so.Street,'WWmer& Spranley.

WIRE.

'CREFEliD''
Cables.

Pure Rubber Covered TVire and

"Century" Weatherproof I/ine Wire. Prompti!

Magnet, Office and Annunciator AVIre. fJJjP,™™'^
liCad £neased Wires and Cables.
Telephone Cables, Etc., Etc.

EDWARD LASELL & CO., 167 Dearborn St

Chicago
stock.

Chicago-

Tlii"lf.J."EltttricCiirMtr.
(PATENTED,^

Simplicity—Effectiveness—Durability—Economy.
Ato coIIh to Hliort-cireuit or break, no oxidation, perfect air
eircnlatlon, oanliy controlled and reeriilateil by patented knife
Hwitch. A<IJu8tablC) to tlire© different degrees of licat. Prices.
etc., on application. . . . . ^ >

H. W. JOHNS MANUFACTURING CO.,**"**? """".""•ilH^T/i'o. im-

Rle^v A'orU. Philadelphia.
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Eugene F. Phillips, Prest. W. A. EUthawat, Treas. W. H. Sawyek, Secy.

AMERICAN ELECTRICAL WORKS,
PBOVIDEafCE, R. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANJTE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Stoke, P. C. Ackerman. lo Cortlaudt St.

Chicago Stobe. F. E. Donolioe, 241 Madison St.

Mo^'TIlEAL Branch, Eugene F. Phillips' Electrical Works.

WATER = w1eT%ERN0R
THAT GOVERNS.

Wateeville it Fairfield Railway & Light Co., )

W.^TEKViLLE, Me., Jan. IS, 189C. f

Lombard Water-Wheel Governor Co., Boston, Mass.
Ge.ntlemes;—In regard to your Type C governor, which is regulating for us

our t\vo Hercules Wheels, which give power to operate our Light Plant, Street
R. R. and Power Generator, we are frank to admit that the machine does its work
admirably. We have no hesitancy in recommending it to those in want of a
governor. (Signed)

I. C. LiBBY, President Waterville & Fairfield R. R. & L. Co.

LOMBARD WATER-WHEEL GOVERNOR CO,,
61 Hampshire St., BOSTOX. MASS.

Dynamos, Motors, Telephones.
General contractors for electric construction of every
description. Complete electric light plants a specialty.

Northwestern Agents Kester Electric Co.'s Dynamos and Motors.

Sole Chicago Agents >>Auto" Interior Telephone ystems.

CORRESPONDENCE SOLICITED.

RICHARDS & MEACHAM. 84-86 la Salle St., CHICAGO. ''\.^'

Have yoo ever seen one so simple in
construction? "No, nor one with
greater eificiency or better norliman-
sbip," is what oar customers tell as.
Mannfactared for all purposes and

fally guaranteed.

OIK PRICES ARE WAY BO^VST.

We still want agents for unoccupied territory.

THE PIQUA IRON WORKS,
PIQUA, OHIO.

Given
Away

Our latest catalogue of Elec-

trical Books. Contains J 00
pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette Bldg., Chicago.

IVII Best Switch for tlie Least Money.
Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension.

Handsomely Finished. Absolutely Reliable.

. . . MEDBERY INSULATION AND OVERHEAD TROLLEY EQUIPMENT. . .

THE STA3ID.4lRD RAIl.'WAY MATERIAL. OF THE WORLD.
THE FIBERITE CO., nechanicville. N. Y. JOSHUA HENDY HACHINE WORKS. San Francisco, Cal.

S. F. B. nORSE. narquette BulldinK, Chicago. FLEMING & POILLON, 39 Cortlandt Street, New York.

An Electric Stew Pan.
THIS is a universal

utensil, very aitract-
ive in appearance, and
one of the most salable
of electric heating de-
vices. The heater con-
sists of a 4i-inch disc to

which is fitted a (remov-
able) aluminum stew pan,
with capacity of f of a

quart. Just the thing to

use in light housekeep-
ing, exactly w hat it-

wanted in a physician'^
office, drug store, hospi

' ~ ~ tal, thenursery, or when
a little food is to be cooked, a hot drink made, or hot water used. Quick, clean.

and inexpensive. Connects to any lamp socket. Packed complete with core

and plug. Made for any lighting circuit.

Xo. Amperes at 110 Volts. Price.

1730. Heater and Alnminum Slew Pan S5 $5.00

FOR SALE BY ALL DEALERS, OR ADDRESS

AMERICAN ELECTRIC HEATING CORPORATION,
Boston and Chicago, V. ^. A.

SEND FOR LIST OF
^=^ ARTICLES ON X-RAY
EXPERIIVIENTS PUBLISHED IN THE WESTERN ELECTRICIAN.

ELECTRICIAN PUBLISHING COMPANY, ...s:^r.%.%l... CHICAGO.

bo m,
^''^^'^^^^

'"Electric Light Globej^e^-^ J^
'\ the-LaRGEST-LiKE-of

=""

^KNoVElaARTISTICPATTEHNSaEFFEGTSlL^r-.
y^^ 42 MURRAY ST. NY. ZMaA

CHICAGO OPFICB, i>; B. UADISON STREBT.

X -RAYS
FOR EVERYBODY.

Icl^A^arcl "ro'ver-t.

Just off the Press. 80 Pages. 39 Illustrations.

Fully describes in plain terras how to perform experiments with the X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the RuhrakorS Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit

very cheaply, including a Fluoroscope.
Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO.,
5IO Marquette Bldg.,

WEATHERPROOF WIRE.
AGENCIES:

Western Electric Co,, New York.

Electric Appliance Co., CUcago, 111.

Pettingell-Andrews Co., Boston, Mass.

Electrical Engineering Co., Minneapolis, Minn.

St Lonis Electrical Supply Co., St Louis, Mo,

Bradford Belting Co., Cincinnati, Ohio.

Phillips Insulated Wire Co.,

Office and Factory: PAWTUCKET, R. I.



Xll
WESTERN ELECTRICIAN. November 14, 1896

WANTED,
A Superintendeut for Central Station.

Tlie Lachine Rapids Hydraulic & Land Cora-

luiny. Ltd., MontreaL is prepared to receive ap-
plications until the 30th ot November for tlie

above position.- Onlv persons Iniving experience
in Central Station work need apply, and iinist

pive references, experience, and state salary

expected. W. McLEA WALEANK. Managinii
]")irector. 214 St. James St., Montreal.

ARMATURES TO REWIND.
Winders direct from T.-H. and Westinghouse
shops. Work tjiiaranteed. Ten years' experience.
Light plants installed complete. Send for prices.

HODGE, WALSH & LORINC,
531 Delaware. Kansas City, Mo,

POSITION WANTED.
By a young married man who has had eleven

years' experience with electrical machinery and
fourteen vears' experience with engines. Can
rewind all armatures, understands exterior and
interior wiring, arc lamps and general repairs.

Will be ready to take position Nov. i. Address
"W. E. B.,' Box 270, Fowler, Ind.

FOR SALE.
One 1,000 light incandpsceut dynamo and one

100 liglit incandescent. Both direct current, com-

pound wound.

I A.. I-IIIME & CC3.,
234 E. Lake Street,

CHICAGO.

FOR SALE.
A second - hand GO kilowatt incandescent

dvnamn. Standard Electric I'n.'s innlti|iol:ir t^'pe.

O'nh I't-eii iisf-d iilx.iit twu nights in a thf-atf-r.

Tract icallv a iipw maiiiinc. Address H. A.
SCHMIDT, rniiin Tni-t r,iiildin;_'. St. I.oiiis, .Alu.

Tenders Requested.

Tenders are requested by Chas. G.

Armstrong, 1306-7 Great Northern Build-

ing, Cfiicago, for 'the following: .'

"

One Isolated Pumping Engine at the

Home for the Feeble Minded, Chippewa
Falls, Wis.
One additional Boiler at The Northern

Hospital, Oskosh, Wis.
One Isolated Electric Lighting Plant

at the Wisconsin School for the Deaf,

Delavan, Wis.
Specifications and plans on file at the

office of Chas. G. Armstrong.

DON'T THINK
That you can keep posted as to

what is going on in the western

electrical field without reading the

Western Electrician. It is the

electrical newspaper, and if you
are not a subscriber you will find it

to your advantage to become one

at once.

83.00 per year;

91.50 for six months.

ELECTRICIAN PUBLISHING CO.,

Suile 510 Marquette Bid]., CHICAGO.

FUSE WIRE
AND LINKS
FOR ALL SYSTEMS.

Correct
Carrying

Capacity.
AbBOlniely

I7nC'*'orin.

Agents Wanted.

A few g-ootl live agents

to take subscriptions for

the WESTERIV EL, EC
TRICIAIV and handle oh»'

book publications. Eiberal

coniniissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.,

5 I O MARQUETTE BLDC,

CHICAGO.

WE UNDERSELL ALL!
Bicycle Electric Lights W.OO
NecktieElectricLiehts 1.50
Edison Electric Motors 1.00
Battery Fan Motors 5.00

»8 Medical Batteries 3.95
induction Coils 1.75
Electric Bells finest, .25

Dry Batteries Best, .25

Discount lo Dealers.

Our Bicycle ElectHc Light
.s the best thine: that ever
iftpj.ened. Catalogue free.

ELECTRIC WORKS, Cleveland, Oliio.

BELLS
PUSH BUTTONS.
Exclusive Features.

Send for Xfw Catalogue.

Huebel & Manner,
MANUFACTURERS,

Style F. 290 Graham St.. Brooklyn, N.Y.

ELECTRICAL BOOKS,
.All Kinds.

ELECTRICIAN PUBLISHING COIVIPANY,

Suite 510 Marquette, CHICAGO.

CHICAGO FUSE WIRE & MFG. CO.,

163 Lake St., Chicago.

Mechanical

Engineers

who are interested in elec-

tricity should write for our

catalogue of . . ^ . . .

ELECTRICAL

BOOKS.

S:°" WHITE CEDAR POLES
M'rite the DE M'ITT BUOWSI CKUAR CO.. Menominee. Mieh.

Telephone Men!
Read Webb's "Telephone Hand-

Book." Price, Si.oo. . . .

Electrician Publishing Company,
Suite 510 llaranette Bldg., Chicago.

Incandescent Lamp Supporters

Instantplacementand fixture of lamp in any
desired position, with no attention to fastenings.
Adapted to every requirement from library to

workshop. Send for catalogue C.

THE 0. C WHITE CO., WORCESTER. MASS.

Write for

Prices on LIVE CEDAR POLES °!HS. Hart
OCONTO, WIS.

map of the United btaies.
A large handsome Map of the United

Slates, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S, EusTis, Gen'l Pass, Agent. C, B.

& Q. R. R., Chicago, 111.

INTERNATIONAL ELECTRIC CO.,
76 Beekman Street,

XcAV York.
Ruhmkorff

Induction Colls.

Telephone Coils, Experl-

meatal.Work, Small Ma-
chinery, Binding Posts.

Electrician Publishing

Company,

Suite 510 Marquette Building,

CHICAGO

SKAlll enginehinij
(Slntlonnri, LocomotivL' or Jlnrliti); Mcrhiui'

; niecliiiiii.li) I)ra«lii(,-; EUptriiilj ; Arcbl-

tun-; ArfhlU-fliir.il Drawing mi'l llc^lsn-

; Civil, Itailruiiil, Itrlilgc, Miiiiiclpiil nnd
J ll.v<lriu>lic EngiiH'irinic; l>liiiubiut;; Mlaing;

l'roKpL>FlIn»; Eii^liali llmncliiti.

The. Steum, Engineering coucsa is

emled to qualify engineers to se-i

if euro Licences.
Send for Free circular and Book of

Testimonials, Btating the subject you
wish to study, to

TIk- Inlcrnallotinl T B. ioo2.

orri^spoailunct) SctiooLt, J ScrantoUjFo*

iUGH
BY

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 flarquette

Bldg., Chicago. You will save TIME and

MONEY by doing so. ...

The Electric Motor and Its Applications.

BY T. C. MARTIN and JOSEPH WETZLER.

THIRD EDITIOa^.

With an Appendix by Dr. Louis Bell, bringing the bo(Tl< down to date.

Cloth, 315 large quarto pages, 353 Illustrations. Price, $3.00.

The wealth of information contained in the three hundred and odd large

double-column pages of this important work is equaled in few special technical

treatises, even those of a professedly c.vhaustive character. More than one hundred
different motors are described and illustrated—many in great detail— and the

different applications are similarly fully treated. Many of the illustrations are

full page, and the details of con.struction, particularly of armatures, are fully

illustrated. The treatment is simple, clear and concise, and little mathematics
is employed, the work being essentially of a practical and largely of a descriptive

character. The section on alternating motors resumes in a simple manner with-

out mathematical formulae^ the principles upon which they are based, and that

on thermo-magnetic motors treats this interesting class in greater detail than

can be found in any other publication. An interesting feature is the historical

method of treatment, by means of which, the different steps in the advance of

theories and design can be clearly traced, and the varying results of explorations

in many directions instructively followed.

CONTENTS.
Chapter I. Elementary Considerations.—Chapter II. Early Motors and E.\--

periments in Europe.—Chapter III. Early Motors and E.vperiments in America.
—Chapter IV. The Electrical Transmission of Power.—Chapter V. The Modern
Electric Railway and Tramway in Europe.—Chapter VI. The Modern.Electric
Railway and Street-car Line in American.—Chapter YII. The Use of Storage

Batteries with Electric Motors for Street Railways.—Chapter VIII. The Indus-

trial A-pplication of Electric Motors in Europe.—Chapter IX. The Industrial

Application of Electric Motors in America.—Chapter X. Electric Motors in

Marine and Aerial Navigation.—Chapter XI. Telpherage.—Chapters XII, XIII.

Latest American Motors and Motor Systems.—Chapter XIV. Latest European
Motors and Motor Systems. — Chapter XV. Alternating Current Motors.

—

Chapter XVI. Thermo-magnetic Motors.—Appcndi.v. The Development of the

Electric Motor .since 1888.

Vopica of this or any other de.elriml book published uill be sent by mail, postage
r.iWAiD, to (in;/ addreasin the world, on receipt of price.

F.LECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building, CHICAQO.
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TRANSFORMERS.
SCHEEFFERS
WATT-METERS.

DIAMOND ELECTRIC CO.,
Manufacturers, i!

PEORIA, ILLS., U. S. A.

SCHEEFFER'S
NEW TRANSFORMER.

WATT-METERS.
IVI<
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Manufactured by The Butlcr Hard Rubber Co. 33 Mercer St., N.Y.

THE BEST BOOK
On dynamo electric machines Is S. P. Tlipmpsons'
"Dynamo Electric Machinery." Contains 1,000
pages, profusely Illustrated.

THE STANDARD WORK.

ELECTRICIAN PUBLISHING COMPANY, - Suite 510 Marquette BIdg., CHICAGO.

--33H'I

,, [,,.,,, .'
.1 i lit

^'^.tu ^- ^r m
-I

.1 \|[rj

,^i/

The Standard Open Circuit Batteries

of the World.

BEND FOK CIRCULAR AND PllICEJ.

THE LECLANCHE BATTERY CO.,

Ill to 117 East 131st St., N. Y.

ELECTRICITY FOR ENGINEERS.
424 PAGES. ILLUSTRATED. PRICE $2.50.

ELECTRICIAN PUBLISHING CO.,
510 Marquette Building, - - c:iHi<s^V(3^.

FIVE
GOOD

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 510 Marquette Building,

CHICAGO, ILL.

ONE
DOLLAR
EACH.

Westingliouse Electric and Manufacturing Company,

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution In Cities, Factories, fflllls and lines.

The Tesia Polyphase Alternating System of Glectrical Transmission by which
Power, Incandescent and Arc Xiighting may be operated from the same circuits.

The Westingliouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

NEW YORK, 120 Broadway. PlTT.SBUR^i, Wertlnehouse Building:. CHARLOTTE, N. C, 36-38 Colieee St.
CHICAQO, New York Lllc Buiidlnz. TACOMA, WASH.. 103 South lotb St. BUFFALO, Brie County Bank BulIdinE.

ST. LOUIS, American (Antral Bid;. S/RAClfSE, N. V., Baatable Buildint:. SAN FRANCISCO, nilli Building.

For Canada address Abeam A Soper, Ottawa. Can.

BOSTON, Exchange Building.
PHILADBLPHIA, Qlrard Building.

WASHINGTON, D. C, 1333 P St. N. W.
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VIADUCT MFB. COMPANY
Is the oldest concern
of the kind in this

country, with one ex-
ception, manufactur-
ing

Magneto Bells,

Telephones,

District Telegraph

Messenger Boxes

and other appliances.

It has had 18 years'
experience; 5 years as
licensed manufacturer
of the American Bell
Telephone Company.
It has made more
Magneto Bells than all

the other manufactur-
ers in the country. Its

standard work is

known by all experi.
enced telephone men.
The works are lo-

cated at the Relay
Station, Baltimore &
Ohio Railroad, and run
by water power.

It manufactures all of its own woodwork, as

well as brass, iron, steel and everything connected
with its output.

Send for new catalogue and mention this paper.

VIADUCT MFG. CO.,

2 S. HOWARD,

Bal-tim^re, IN/ld.

WESTERN TELEPHONE

-—CONSTRUCTION CO.
260 S. Clinton Street, CHICAGO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

We Jtlannfactare

SifSeTELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL, MINN.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite eiO MarqueHe BIdg., CHICAGO.

T
ELEPHONEQ
Send for our prices before you

place your orders.

DEVEAU&CO.,
32 AND 34 FRANKFORT ST., NEW YORK.

...FOR...

TELEPHONES
..OO T^ THE.-

VIADDCT CO., Baltimore.

NOTICE.
TO THOSE INTERESTED IN ELECTRIC

LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is ;ust the book

thousands of men have been waiting for; it will be what you
want. 275 pages. Illustrated. Cloth, $2.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPANY.
Suite SIC Marquette Bldg., Chicago.

Bound Volumes
OF THB

II^ESTERN [lEGTRIGIAN

FOB SALE,

From Vol. I. to Vol. XV.

ASDSBBB

ELECTRICIAN PUBLISHING CO.,

liuito 510 Marquette Building, CUICACO

ALL
Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?
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Directory of Principal Electrical and MecFianical Engineers.

B.J. Arnold, Mem. a. i. e. e.

Consaltlnf Electrical Engineer.

speouxtt:
Bleetrlo Ballwaji and Power Statlona.

1541 9Isrqnctte Bids-. Cbleaco.

Force Bain,
Electrical and

ConsultiDE,
Design Id K,
Supervising,
Constructing,

MecBanical Engineer.

Plans. Specifications and
General^nglneerlng.

Testing. Expert in Patent Causes.

Suite 1G57, 1658 anil 1G59
nionadnock Bidg., CHICAGO.

' William H. Bryan, M. E.,

' H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Reports, Estimates, Plana,
Specifications, Superintendence, Tests, Pur-
laslng. Designs of Central Stations a Spf

'
lieclalty. Turner Building, t^t. Louis.

Charles, A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Erectile coal mining plants.

1 designs for special machinery.
Plans, speclflcations, tebts, supervision.

I4g3-g4 aionadnoek Bldg.. Chioago.

A. L, McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

30G Oriel Bldg., ST. liOCIS, MO.

THEATRE DIMMERS,
IRON CLAD RHEOSTAT CO„lestllel(I, N. J,

....BINDERS....
FOR THE

Western Electrician
$1.00 EACH.

ELECTRICIAN PUB. CO.,
CHICAGO.

Did You Ever
See a copy of our

latest catalogue
of Electrical

Books? 100 pages,
mailed free.

ELECTRICIAN PUBLISHING dQ.

Suite 510 Marquette Bldg., CHICAGO.

BE sure to send

your book orders

to us if you wish

to save «=ic ^ «^

Time
,AND

Money.
We have all the latest elec-

trical books and can fill your

orders promptly.

»»»»»»»»»»»••

Electrician Publishing Co.,

SUITE 510,

Marquette Bldg., - CHICAGO.

Virginius J. Mayo,
Electrical and Mechanical Engineering,

Consulting, Designing, Supervising,

Contractor and Manufacturer of Ma-
chinery for special purposes.

TEL. MAIS 436.

100 TS. Clinton St_ CHICAGO.

The Electrician Publishing

Co., Suite 510 Marquette

Building, Chicago. Headquar-

ters for all latest Electrical

Books. Write for Catalogue.

NICHOLSON FILES do the HOST WORK,
In the LEAST TIHE, with the

LEAST EFFORT.

lM^ge^I
PROD'

UCER5

3,000
VARIETIES.

Bo^ 87
pBO"e«^''

«.»

MentloD Ibis paper.

Send for ^

CATALOQUE,
450 ILLUSTRATIONS.

Preserve Your Copies

Western Eiectiiician.
OP THE

BINDERS $1.00 EACH.
ELECTRICIAN PUBLISHING CO.,

Snite 510 Marinette Bmldin£, . . . . CHICAGO.

MECHANICAL
Engineers Interested In eleotrloity should send for cur 100-page

Catalogue (mailed tree to any address). Any electrical book pub-

lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING COMPANY, - Suite 510 Marquette Building, CHICAGO.

HoRTH-WEsrERN LimitedEQUIPPED WITH

BUFFET SMOKING SUBRARYCARS
COMPARTMENT SLEEPING CAR5,i

STANDAHQSLEEPINQ CARS.X
DINING CARS [SlBlSEmlia

THE NORTH-WESTERN LINE
ARRIVES

St.Paul, Minneapolis,
THE SUPERIORS .*"> DULUTH

EARLV THE FOLLQWrNG MORNING.
\ ALL AGENTS SELL TICKETSVIA THE /

XHICAGD&NORTH-WESTERN R'Y.
PRINCIPAL agencies:

V WPWY0RK.423BRIJISDWAY. BOSTON. 5STATF*;T. J

, CHICACa,Z08 CLARK ST. ,

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. _ Subscribe now.

S3. 00 per year, in advance.

Electrician Publishing Co.,

Suite 510 Marquette Bldg., CHICAGO

DOMESTIC
Electrical Work.
Concise and Practical Explanations for Plumb-
ers, Tinners and Hardware Dealers on How

to Wire Buildings for Bells, Alarms,
Annunciators and for Qas

Lighting from Batteries.

Illustrated witk Twenty-two ^Diagrams.

By William A. Wittbecker.

Price In Paper, 25 Cents.
Price in Cloth, 50 Cents.

THE growing demand for simple electrical ap-
paratus in dwelllag houses, ottices and work

shops and the need of plain Instructions whereby
any person without a previous knowledfre of elec-

tricity may be enabled to undertake their suc-
cessful Installation, lias prompted tlie publication
of this little book. It is not intended for the
amateur who seeks for nothing but experimental
work, neither is it expected to enlighten the ex-
pert electrician; but to the person wlio is seeking
tor Information that will assist liim in increasing
his daily earnings this littl© volume is addressed.
The information given is above all else practi-

cal, and with a close observance of the directions
laid down anyone without the slightest knowl-
edge of electricity should be able to do the work
described.

Electrician Publishing Co.,

Suite 5 10 Marquette Bldg.,

BINDERS
FOR THE

I I

$1.00 Each.

iLEcnFuiCo.

CHICAGO.

DON'T READ
The WESTERN ELECTRICIAN unless you want

to be made fully aware of what is going on in the

electrical field. .
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent improvements made In the New American Turbine have increaaed the power as per their
diameter, and produced greater efficiency from whole to half water than any other turbiue, as
evldenct d by the following, copied from certified teats mode at Holyoke, Mass., on the dates named,
and signed by A. F. Slckman, engineer In charge of experiments, and E. S. Waters, hydraulic
engineer.

The originals of these certificates and testa of other sized wheels can be seen at our ofBce.

Teslof a 4B-lnch Wheel-July 9. 1894. Test Of a 42-inch Wheel-July 14, 1894.

Head.
Kev.per
Mln.

Cn. Ft.
perSec.

H. P.
Per
Cent.

79.76
S2.S8

82.18
79.31
75.52

Whole Gate
%
'4.

Head. Kev.per
UiD.

128.00

134.80

l;9.33
125.25

121.00

Co. Ft.
perSec.

134.18
120.85
104.85

92.76
70.80

H. P.
Per
Cent.

whole Gate
%
U
%
'A

16.06
16.42

16.78
17.03

16.88

119.17

122.00
117.33
111.83
118.67

141.68
121.18

112.60
98.12
82.07

205 27

195.19
175.74
149.99
118.40

16.33
16.66
16.69

17.13
17.48

199.56
188.14
16-3.89

142.40
98.85

80.50

8309
82 77

79.21
70.60

For information and catalogne write V

^E==i THE DAYTON GLOBE IRON WORKS CO, Dayton, 0., D.S.A.

1<S>«kS.<^«^k5>4><Sk^4ks><8xSx5<S>4>^^«Sh5k&4h5«S><Sk^«^^(Sh^ 9

Best Makes,
Fine Order,
Cheap for Cash.

SEKD FOR liIST OF 20.
AOTOMATIG ENGINES,

ITHOS.P. CONARD, 322 Walnut Street, PHILADELPHIA, PA,

Racine Automatic

HIGH SPEED

ENGINES
Froml to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING.

And all places where
high speed in connection
with economy is desired.

Over2,500 ip use.

Porcnplne&Tubatar

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing our new
1 to 6 H. P. Auto-
matic Engine and
Boiler outfit.

Racine Hardware Co.
RACINE, WIS.

AMERIGAN-BALL

ENGINES.

Multipolar Dynamos and Motors.

AMERICAN ENGINE CO.,

Bound Brook, N. J.

THETELEPHONE HAND-BOOK
BY

HERBERT LAWS WEBB.
Price Sl.OO.

The only complete and practical work
of its kind on the market.

PUBLISHED BY

THE ELECTRICIAN PUBLISHING CO.,
Suite 5)0 Marquette BulMlne. Chicago.

DYNAMO BUILDING,
With detail drawings and instructions for winding,
driving correct sizes of wire, dimensions of iron, etc.
Also diagram for house wiring

BY I-. C. An-VA/^OOD.

CO.,

Profusely illustrated, i^ize of page, 10x8 inches. Price, t3.

"This work is gotten up especially for amateur builders and non-professional
men. All measurements and instructions tor winding are taken from machines
in actual service. Particular attention has been given to every detail of construc-
tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build dynamos, but to superintendents, engineers

and workmen who have the care of established systems."

—

From Preface.

Pronounced to be a practical, and complete work.
Neiit poMtpald oil receipt of price.

ELECTRICIAN PUBLISHINC
SUITE BIO MARQUETTE BUILDING, CHICAGO.

THE Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
fjIlv^'H more i>ow4*r p*'r «! Inilictcr -with n

wat«T-«ln*cl lM-ri'l<>t'«»rc ninth-. All .'-i/r'., ll^•l|| .hkI i..|t

Jtarid, an- hnlit. ) rom iiiiltcriis ]H-rt.Ticrl nndrr svslMiji;iiir irsts In
thr Unlvok'-'Ji'slluK riiltiif.

I'arh'-s !i;ivliiL' pdwcr pliiutK whlr-li aro unHJitlsfiictiiry. aii<l

thosocorili-iiii.liiiiiitr tlir ltii|jrovn?iuMit of powcrn, will Ihid It to
their liit<-r<-.t to •nniir with iiu-. an I am willlnK to guar-
antee rt>MiiltK vvImti' olIicrH luive I'nilctr »» mat-
ter u hat iiiHKe ortiirl»lii«- haHheeii In iini>. NTATK.KKO I I It V,M r..\TH A !M l» Hl':WI> FOIl t ATA -

S. MORGAN SMITH, York, Pa.
EetUn&tes furnished for nomplote power plants and

rosiUts guaranteed.

AT full load we guarantee a voltage fluctuation
not exceeding two volts, and gas consumption

not exceeding 50 cubic feet per kilowatt hour,
equal to from sixteen to twenty-five full powered
c. p. lamps, according to
wattage of lamp used.

CLIMAX GAS ENGINE CO.,
Manufacturers of Gas En-
gines for electric light and
all other power purposes,

31 Fulton St., BROOKLYN.
The only gas engine ex-

hibited with Ammeter, Volt-
meter and Gasmeter In full

view, which enables intend-
ing purchasers to test the
truth of our statements be-
fore purchasing engines, in-

stead of having to take
statements and engines on
faith. We show better re-

sults than we guarantee. See
page 1G4. issue Oct. 3, 1896. Also see Elec. Age, October I7th, page-

THE OTTO
Gas,

Gasoline

and....

Natural Gas

OVER 45.000 SOLD

ENGINES
FOB....

Electric Lighting.
SIZES 1 TO 260 H. P.

Electric Light Plants in Operation

from 2 to 250 H. P.

Tie Otto Gas Engiiie Worts, lie,

PHIIiADEIiPHIA.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

WATER WHEELS
For heads of 3 feet to 2000 feet.

specially designed and adapted to

ELECTRIC POWER AND LIGHTNING PLANTS.
BccurliiK a hlgrh enaranteed percentage and ffreat steadlnefts >ri

motlOQ, under variable loads. An nneqaaled coDCentratlon of power,
and an nnprecedented blgrh velocitr. Its qnlckly operntlne bal«
anced f^ates. affords prompt and fine rejpnlation 07 sovemor. Hatls^
faction guaranteed where otbers fall. Write for catalogue, and 9tsC»
your wante«

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
aUARANTEen m OfE/.'AT£ f^CRFLCTLY OR NO HAY. MADE FOR ALTFRNATINQ OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE
AUTOMATIC CIRCUIT HKEAKKK COMPANY, NEWAYGO, MICH., U. S. A.

For the Webster System of Sleani Heating o7ir claim is

absoluleiy simple and sjyecifie—7m this : We limit ourselves
to claiming that alike in its effective operation, and its eco-

nomical installation afid maintaincnce.

The Webster System of Steam Heating
stands alone—in fact is a class by itself. Afew '^•niinutes

devoted to the pernsal of our recently issued booklet will fully
enlighten yo2i as to the groundsfor this claim.

WARREN WEBSTER & CO.,
CAiUDEN, N. J. NEW YORK,

.
CHICAGO,

3<> Cortlandt St. 1504 Monadnock Cldg.
Ma * Tkef,e t>iinulfs win vnt hp time waUed.

May rcc mail
t a copy ?

1^
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00
j(Vrurvrvt m^omtixmxn^
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High shade packimsS
FOR STEAM^WATER, GAS,AMMONIA, ETC

2#^ REUABLE.DURABLE 8(6UAR«ITEED,

THE OARLOCK PACKING CQ.
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J. C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDERS OF RAILWAY AND IRAW^kY CARS OF ALL CLASSES.

CHICAGO CAS and GASOLINE ENGINE

Special attention given to the building of Electric Motor and Trail Cars.

BoJiders of Brill Xo. 21 Truck with solid forged frame, and "Eureka"Mavlmnm Traction Pivotal Truck.

J. J, NORMAN CO.. nfrs.,

Used tor jiakliig Klectric Light or fumlsbliig

power for any pnrpOBe required. Specially

adaptod for eleotiio ligbt In private enterprises.

The latest great inventloa of this progreseive agc-

BrJlt In from 2 to BO horse power. Stationary or

X)rtable. le the slmpleBt power on the market. A
dwarf in Bize; a Samson In strength. Coats hat

little to run It. Has no eqnal for even speed and

dnrability. Send for catalogae.

60 and 6a 5. Clinton Streets CHICAGO.

o »o*o*o#o«o *o*o*o*o*o o*o» o

o
*

; Aluminum s

I Nickel Alloy. I
* *
O Manafactnred by The National Obe o
* & Eeduotion Co.. under Letters Patent *
2 dated Sept. 18, 1891, No, 459,494, O
* *

^ This alloy is especially and now nniver- *-"

Q sally need for armor plates, gun metal, pro- *

4, jectiles, acid pans, propeller wheels, car ^
O wheels, steel castings of any description and q
^ general foundry castings in eltber gray ±
O iron, malleable iron, brags, bronzw and cop- q
^ per castings. It is used very extensively in ^
O puddling fnrnaies, open hearths, reverber- q
* atory furnaces and steel converters. Its ^
O fluidity and cleansing properties to motals, o
* aside from its ftrengtbenlng qualities, are *
5 attested by indisputable aulhorities. O

° Aluminum Nickel Alloy Is reduced from °
* twenty cents to FOUR CENTS per pound *
)l in ton or 6oo-lb. barrel lots. 5old under 2

strict guaranty.

o National Ore & Reduction Co.,
*

O ST. LOUIS, MO. o

O Branch Agencies and Supply Offices: q
* BioHAED Baibp & Bon, Ironmongers, *
O Hamilton, England, and Glasgow, Scotland. O
* 'Wm. CLENDiNNENa JE SONS, Montreal,

2 Can. O

Q D. C. Caeoll & Co., Pittsburg, Pa. *
* The J0DK8ON Mfg. Co., San Francisco, £
O CaL *

*
o *o«o«o*o«o •o«o»o«o*o«o»o«

O

Hot

Cool

Weather or

Weather the

WESTERN

ELECTRICIAN
Is always interesting. Always contains
timely information as well as the latest
news. If you are not a regular reader
send us your name and address for trial

offer.

WESTERN ELECTRICIAN,
Suite 510 Marquette Building,

CHICAGO, - - ILL.

The Glonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
ManultetuNrt fl Ih*

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BXTILT IN UNITS OF SO XO 1,000 H, I».

ALSO BUILDERS OF

1, Tanks, Etc., and All Glasses of Iron Wort

Bpeelileatlons, drawlsgs ud Prleea fUMlsked
on applleatlon.

Send for Catalogue of Climax and Compound Boilers.

ROOTIMPROVEDWATERTUBE BOILER.

SBLLINa AQBNTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG-. CO.,

28 Cliff Street. NEW YORK.

REG.TRADE MARKS Jhe PHOSPHOR Bronze Smelting Co. Limited,

2200 Washington ave,philadelpkia.

)
"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS,CASTINGS,WIRE,RODS, sheets, ETC.

j-fiurjMun-jyuiim'' — DELTA METAL
/;^j\^ CASTINGS, STAMPINGS AND FORCINGS

ORIGINAL AND Sole Makers IN THE U.S.
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INFORlHATM,GiinTIONiNOTIGE.
The courts of last resort in patent causes have repeatedly and recently sustained BRUSH PAT-

ENTS FOR STORAGE BATTERIES, Nos. 266,090 and 337,299, dated October 17, 1882, and

March 2, 1886, covering broadly every practical type of storage battery plate, including not only pasted

plates, but also the so-called Plante plates, in the words of Judge Shipman (52dFed. 130): "A sec-
ondary battery plate ribbed, honeycombed, studded or equivalently prepared ....
in which the Plante process of electrical disintegration or some kindred process
of forming was used."

In the interest of the development of the storage battery business these fundamental or basic patents

have been acquired at great expense by The Electric Storage Battery Company, and users,

vendors and makers of storage batteries and storage battery plates are cautioned against their infringement.

To guard users, vendors and purchasers against inadvertent and unadvised infringement, notice is

hereby given that the types of batteries and plates advertised by the following:

The Electro-CIiemical Storage Battery Company, Silvey Storage Battery Company (Dayton Mfg. Co.),

The 'Willard Electric & Battery Company, The Haschke Storage Battery Company,
The Ohio Storage Battery Company, Woodward Electrical Company,
Sorwalk Electric & Battery Company, Devere Electric Company,
The Warwick Electric Ilannfactnring Company, D. J. Hanss,
Electric Noyelty Works, Eclipse Electric Company,
Momence Electric Ball Storage Battery Company, The American Storage Battery Company,

Ire considered flagrant infringements; and further, that vendors, purchasers and users thereof will be pros-

ecuted by injunction and otherwise according to law.

THE ELECTRIC STORAGE BATTERY CO.,
»xel Buildins, l=>l-lll.iEkDE:i-PMIA, F>A.
lY, TSBW YOKK. 1543 MARqiETTE BriliDI^'G, CHItAftO, I

I 822 1UABK£T ST., SAIV FRAIVCISCO, CAL. 02 STATE ST., BOSTON, MASS.Rranrh flffipP? J «« BBOABWAY, IVEW YOKK. 154.'J MARqiETTE ariliDI^G, CHIt.AeO, IH/. 215 lU. CAI.VEKT ST., BALTIMORE, BID.

HART INDICATING SWITCH
FOR ELECTRIC CAR HEATERS.

1 AMPERE, SINGLE POLE, 500 VOLT.

DIJMETER OF BASE, THREE I^CHES. ff I S MB|!. ° BRERKS CIRCUIT AT FOUR POINTS

THE HART & HEGEMAN MFG. GO.
IMN.
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THE S. K. C. SYSTEM
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station Distribution,

ill and Factory Equipment.
Generators will be wound and guaranteed for an E. M. F. as high as

10,000
CORRESPONDENCE SOLICITED,

STANLEY ELECTRIC MANUFACTURINC COMPANY,
Pi-t-ts-Field, IVIi

THE ROYAL ELECTRIC CO., Montreal, Canada, arc

sole licensees for the manufacture and sale of the S. K. C.

System in Canada. .....

iJ. S. A.
BRANCHES OFFICES:

S*,

ELECTRICITY FOR ENGINEERS.
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTEMTS.—CHAPTER I: Electricity; Positive and Xegatire; Conductors,
Xon-Conduetors and Insulators; Electro-Motive Force; Volts; Kesistance; Olims; Current; Am-
peres.—CHAPTER II: I^'.-namos; llagnets; Field Coils: Electro Magnets; Permanent Magnets.—
CHAPTER III: Armatures. Construction of. Different Kinds of; Commutators. How Made and Con-
nected; Heating of Armatures; Eddy Currents.—CHAPTER IV: The Current; How Produced;
Induction: Series Wound Dynamos; Shunt Wound Dj-naraos; Exciting the Fields; Constant Cur-
rent and Constant Potential D^Tiamos; Series and Parallel; Parallel or Multiple Arc System.

—

CHAPTER V: Incandescent X.amps; Filaments; Connections; Flashing; Exhausting; Testing-
Candle Power; Operated in Series; Automatic Cut-Out; In Multiple Arcor Parallel: Multiple Series
Multiple Series Cut-Out; Three Wire System.-CHAPTER VI: The Arc Light; How Formed
Causes of Unsteadiness; Remedy; Effect of Shades or Globes; Shape of Carbons Under Different
Conditions of Burning; Arc Lamps; Regulating and Cut-Out Mechanism; Action of Current; Clutch
Lamps; Clockwork Lamps; Double Lamps; Troubles in Lamps.—CHAPTER VII: Commutators
and Brushes; The Brush Commutators: Emshes; Different Stjles of Brushes; Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sparking
at Brushes; Care of Brushes and Commutators: Flashing.—CHAPTER VIII: Current Regulation;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Coils.—CHAPTER IX:
American System of Automatic Current Regulation; The Djuamo; Regulator; Action of Regulator.
CHAPTER X: Brush System of Automatic Current Regulation; Brush Armature; Diagram of Cir-
cuits through D>'namo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial:
Dial Controller; Circuits and Connections of No. 8 Brush Draamo; Circuits of Compound Wound
Constant Potential Brush Dynamo.—CHAPTER XI: The Edison System; Automatic Regulator;
Circuits of Regulator: Circuits of D>Tiamo; Action of Regulator; Howell Pressure Indicator; Dia-
gram of Circuits; Description of Parts and Operation.—CHAPTER XII: Excelsior System of Auto-
matic Current Regulation; l^NTiamo; Armature: Diagram of Circuits: The Regulator and Motor;
Action of Regulator.—CHA'PTER XIII: Schuyler System of Automatic Current Regulation;
Dynamo; Armature. Commutator and Brushes; Diagrarh of Circuits in Armatjire and Field; Regu-
lator; Circuits in Reguhitor.—CHAPTER XIV: Thomson-Houston System'- of Automatic Current
Regulation; DMiamo: Armature; Commutator and Brushes; Controlling Maenet; Wall Controller;
Diagram of Circuits; Air Blast.—CHAPTER XV: Waterhouse System of Three-Brush Automatic
Current Regulation; Draamo; Extra Brush; Resistance Coils and Regulator. CHAPTER XVI:
Ampere Meters; Tangential Scale: Solenoid Meters.—CHAPTER XVII: Voltmeters; Pressure
and Potential Indicators.—CHAPTER XVIII: Testing; Galvanometers; Astatic Needle; Differ-
ential Apparatus.—CHAPTER X:iX: A\Tieatstone Bridge or Electrical Balance; Diagram of Cir-
cuits and Methods of use; Bridge and Rheostat; Round Form: Square Form.—CHAPTER XX:
The Magneto as a Testing Instrument: Armature; Field; Bell; Diagram of Circuits.—CHAPTER
XXI: Coupling iHTiamos Together; In Series; In Shunt; Series, Shimtand Comjjound Wound Ma^
chines.—CHAPTER XXII: Switches and Switchl>oards; Loop Switch; Plug and Socket; Change
Over Plug and Socket: Conclusion. CHAPTER XXXIII: Electric Motors: General Principles the
Same as m D>-namos; T>7)es; Shunt and Series Motors Suitable for all General Purposes; Regula-
tion of Shunt Motors; Of Series Motors; Counter E. M, F.; Direction of Rotation and Direction of
Current; Starting Motors; Diagram of Connection.

PART II. CONTENTS.—CHAPTER I: Alternate Current Dynamos; Principles of the
Field; Field Current Armature; Winding; Connections; Lamination; Different T>T)es of Alterna-
tors; Regulation; Leading Systems; TheBrush Generators; Magnets; Armature; Principles of In-
duction.—CHAPTER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatures;
Field Magnets; Ferranti Armature; Field Magnets; Winding; Collectors.—CHAPTER III: Dyna-
mos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current DjTiamo;
The Armature; Self Induction; Regulation.—CHAPTER IV: Induction Coils; Converters; Trans-
formexs; Economy of Distribution; An Electrical H. P.; Losses in Conductor; Induction Coils; Ef-
fect of Induction; Transformers.—CHAPTER V: Transformers Continued; Induction Colls ; Con-
verters; Transforming Up and Down; Design of Transformers; The Static Charge; Protection
Against; Grounding the Secondarj'; Other Devices; The Foil Protector; Different Types of Trans-
formers.—CHAPTER VI: Transformers, Concluded; Fuses; Regulation; Windingof Transformers;
Connecting to Circuit; Regulation; Saret>' Fuses.—CHAPTER VII: Parallel System; Series Aro
Light System; Diagram of Circuits; Parallel System; Primar>' Circuit; Secondary Circuit; Placing
of Transformers; Fuses; Diagram of Series Arc Light Circuit.—CHAPTER VIII: Lines of Force;
Hysteresis; Magnetic Penetration; The Circuit of Lines of Force; Experiments with Magnet;
Rapiditj^of Reversals and Hysteresis.-CHAPTER IX: Arc Lamps; In Series; The Westinghouse
Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism; Flat Carbons.—CHAPTER X;
Arc Lamps, in Multiple; Slattery Differential Lamp: Mechanism of Lamp; Its Operation.—CHAP-
TER XI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Currents
Differ from those used with Continuous Currents; Ammeters; A'oltmeters; Description of Several
Forms of Instruments.—CHAPTER XII; Measuring Instruments. Continued: Hot Wire Instru-
ments; The Cardew Voltmeter; Details of the Instnunent; Low Potential Voltmeter.—CHAPTER
XIII: Voltmeters; Double Coil Voltmeter; Two Types.—CHAPTER XIV: Spring Meters; Curled
Spring Meter.—CHAPTER XV: Twisted Strip Instruments; Diagram of Connections and Opera-
tion of Instrument.—CHAPTER X^T: Recording Meters; Stanley Meter; Construction and Prin-
ciples of Operation; Diagrams of Parts; Slatterv Induction Meter: Description of Parts and Prin-
ciples of Operation; Watt Meter; Thomson Meter.—CHAPTER XA\1I: Generators in Parallel:
Difficulties in Operating; Alternate Current Generators in Parallel; ArraDgements of Circuits and
Machines for Operating in Parallel; Diagram of Common Arrangement of Machines and Circuits.

—

CHAPTER XVIII: Ohm's Law; Stren^ith of Current; Formulas and Examples; Power and Heat-
ing Effects of Currents.—CHAPTER XIX: Ground Alarms and Leak Detectors.

PRICE, $2.50.

Orders for above book, of any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 5I0 Marquette BIdg., CHICAGO
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KNEELAND REFLECTOR CO,
S. R. KNEELAND. Original Patentee,

MANUFACTURERS OF

REFLECTOR SHADES,
Mccreary

REFLECTORS,
For Incandescent Electric Lights.

Before placlog orders elsewhere, write for oar
price list.

24 TRAVERS ST., BOSTON, MASS.

I ROLL-DROP I

FOREST CITY ELECTRIC WORKS, = - = CLEVELAND, OHIO.

Western Office: 1439 Monadnock Blk., CHICAGO.

,,lii!iili ^^ji

^YJ^AMO
Q^ELTlN&s

WOVEN Uf>.,i.n I i\ LruLs 1I4U.

GENUINE RAWHIDE

- iACE LEATHER.

,5 SHULTZS PATENT

my r PULLEY COVER.
-- - VCLT DRESSINGS

AND
BELT CEMENT.

tit. Louis, jUo., V. ». A..
§53 for(Trculars

BBANOHES: llSi Summer St., Boston; 113 Liberty St., New Tork; 129 Horth 8d St., Phlladelphln.

VULCANIZED FIBRE GO.

E:s-ri^ .ISIHCC3 iS73.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wiLMfNGTON.DEL. THc Standard Electrical Insulating Material of the World. i

office:
4 dey st., new york.

REWIRED WfTH RAVEN WHrTE CORE WIRE

OFFICE

1131 THE Rookery.

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gehtlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
•As you are aware, the wire upon the

wheel is very much exposed and the test
will no doubt be a most severe one.

Yours very truly
THE FERRIS WHEEL CO.

By L. V. Rice. Msr.

Used exclusively for all Incandescent Light-
ing at World's Columbian Exposition.

Used in some of the largest buildings in the United
States.

GRIMSHAW WHITE CORE

RAVEN VlfHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

Used by some of the largest Central Stations

and Fire and Police Departments in the U. S.

New York Insulated Wire Company,
MAIN OFFICE: puiWrHpq.

13-17 Cortlandt St., New York. iiKAAOUtb. I CHICAGO: BOSTON: SAN FRANCISCO
i 320 Dearborn St. 134 Congress St. 102 Sacramento St.

Black Diamond File Works.
Est. 1 863. Inc. 1 895.

Twelve

Medals

Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Onr goods are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

N. B. BUBB^ Manager. J. M. CHESNUT, Supt.

WILLIAMSPORT WOODEN PIPE CO.,
MANUFACTURERS OF

WOODEN CONDUIT,
UNDER CHESNUT PATENT.

Write for Information and Save Money.

WILLIAMSPORT, PA.

AN EXTENSIVE AND IMPROVED CRE0S0TIN6 WORKS AHAGHED TO THE PLANT.

For underground electrical purposes the copduit produced under

this process is the most practical, the most durable and the most

economical of any conduit on the market.

This conduit is now being used in the leading cities, and the best

of references furnished on application.

Electric Llf^htlng and
Power Apparatus.

THE

Boston, Mass., No. iso Summer St.

New York, N. Y.. No. 44 liroiul St.
riilladelphia, I'a., No. no!) Arch St,

Atlanta, (;jt., IC*!iiU;ibli -HNIti.

<;hlcaKO, 111., Moimclridck UldK-
Ht, J.ouIk. Mo., Walnwrifiht HMk.
San Frauclsfio, Ta!.. No. ir> First St.

IMttsbiirK. l'a...)olm K. ItUlall, Oamogle Bldg.
DuDver, Colo., ItuaaoU & Co,

So. 10 Arc Dyn&tao 100 llgtitH 2,000 caudlo power.

ELECTRIC CO.,

Office an<| Works, Cor. Belden and Hoaon Sts., CLETEIiAlVD, OHIO.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

""Tr!HixsoT'' Simplex Blertrical Company,
ns7 Mona^nock Block, CHICAfiO. 75-81 Cornhill, BOSTON, MASS.

IVI
MANUFACTURER OF

INSULATED ELECTRIC WIRE,
F-k.KX:lBI.E: OOfSIDS .4VIMO ^>VBl_K^.;

aOO AHn «n« NORTH TRIBD STREET. PHILADP.t.pniA. PA.

INSULATED WIRES and CABLES
Aerial,

Underground and

Submarine,
For

TEI.BFBOXE,
TEI.K«RAPH,
laeanr and power.
Lead encasing in all its

Branches.

KKRITK TAPES.

W. R. BRIXEY, Mfr.,
J. E. HAM, Cen'l Agt.
203 Broadway, New York
S. F. B, Morse,

ChloaBO, III.

CALIFORNIA
ELECTRICALWORKS,

San Franctaoo, Cal.
NEW ORLEANS!
ELECTRIC CO.,

New Orleans, La.
KENNEDY A.

DUPEROW,
Waehtngton, D. C.

W1IJ.ABD L. CANDEE. lT>,,<,inB«! Manaooi-c GBO.T.MANSON. W.H.H0DGIN8.
B.

THE OKONITE COMPANY, LIMITED,

253 Broadway, New York.
INSULATED

WIRESandCABLES,
For Aerial, Submarine and Underground Use.

[ CiRdee Aerial Wires.

Manson Protecting Tape.

_____^ Okonite Waterproof Tape.

BRANCHES: Chlcego, Boston, PhilodelphU, Pittsburgh, Minneapolis, Cincinnati, Kansas City,

Omaha. Louisville, St. Louis, Son Francisco, London and So. America.

iPN'^

SBNTS:
:

MayVfi Engluad. Be]
SmhhSWallaccHad
Bd. P. 5harp^ 4a Nlag
Artkur S. ^krtridzejl

- Bldff.. SALooIs, r
|J.n;Alldn^^ '

Chia
Regerja%tw«ter, 114 Pinj

Central .^--
lUrryM.Sbiaiia'laiiuEerd

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
jnUAKSCHOLLiOO., - 126IJberty St., N. X. Clt/.
THE BEYNOLDS-LABOa & CO., 41 No. Ita St., Phila.
SCRASTOSSUPPLT SM.iOH'T CO., - Soranton, Pa.
TH09.K CABEYt BEOS. 00.,26UgttSt.,Baltimore,Md.
MITCHELL, LEWIS i STAVER CO., Seattla WinL..

WESTON ElBGtrical mrament Co,,

^ 114-120 William St., NEWARK, N. J., U. S. A.

We desire to call attentiOD to a line of

cheap but excellentSwltchboiird Instru-

ments for Direct Current Circuits, which

we designate as

"Round Pattern," Style F.

These Instruments arc particularly

suit ble for Isolated Plants and Feeder

Circuits in Raihva.v and Power Plants.

Voltmeters In ranges trom 3 to 750 volts.

Ammeters in ranges from 1 to2,5(0amp.

All Weston Instruments are unsurpassed

In excellence of workmanship , jp;

The NORTHERN ELECTRICAL MFG. CO.,
IVIadison, 'XA/'IS.,

Manufacturers of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILINQ OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space.in the ordinary manner. All bearings

self-olling. See our new patented device for CONNECTINQWOTORS DIRECT TO LINE SHAFT
SAVING BELTS, PDLLEVS AND FLOOR SPACE

CARPENTER
ENAMEL RHEOSTATS.

Automatic Sfotor iStarters.
All Bizes. List price of 1 H- P. size, *13.00.

Reliable. Fully gaarsnteed. tnghlyfiDlsbed, Cheap,

Ward Leonard Electric Co., Hoboken, N.J.

Queen & Co.,
1012 Chestnut St, PHIUDELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

WASHINGTON PATENT AGENCY,
90S'9I4 Q St., N. W.. WnshlDgfoii, D. C.

.Largest In the world. Advice free. Electrical
Experts.

"CAHALL"
VERTICAL WATER TUBE BOILER.

BEST IN THE WORLD.
Manufactured by

Tlic Auilmaa & Taylor Macbioery Co.

SEXD FDR C-VTALOGUE.
Cahall Sales Departinent.
Sole .Agents fortheU. S.

Bank ol Commerce BIdj., PItlsburf

.

Tbe Rookery. Chicago.

542 Drexel Bldf.. Pmiadelpbia.
1 015 Tremool Bid;.. Bostoa.

MS Taylor Bulldlog, Ntw York City.

N. 1. R
NATIONAL INDIA
RUBBER CO.'S

Wires# Cables.
Factory and Offices;

Frederick S. MiNOTT, Gen'l Mgr. BRISTOL -HI.
'Xew Yorh omee. 4S7 Broadway, H. L. Bnrdick, Mgr.

San Fl-ancisco 377-o79 Market St.

Chiraso, Metropolitan Electric Co., 186-18S Fifth Ave.

LDNDELL MOTORS.

Armored
Insulating

Conduit.

Interior Conduit

& Insulation Co.
<^eneral Offices and "IVorks:

34tli Street, - - NEW YORK.

REPAIRIN6
All kinds of electrical machinery repaired quickly and to
your entire satisfaction, cheaper than it can be done In
larper citips. I pay no rent and employ no cheap help.
Rend me trial order. You will try me again.
S. T. Webber. Kiec. and Mech. Engr,. Cldorado. HI.

THE
LEADS THEM ALL.

M'hen oi'deplog **ee tliat you jcet

theDC<-;«Aar.

Made in ooe wire Ko. i. -> and S.

Tw>' wire >""- J Slid 3.

Three wire .v?- 1.

They are corruafifed and V-
Slittped groove.
They Krip Hlica vi«ei

Ko »afi«1lng wU't- ^vUen once
stretched.

^

They are made of the finest

SjlaKed novcelain. Ten of them
u8e(l to one of any other make.

No. 1. 3 aocJ ( boldu who 16 ti 6.

Ko. 2 imd 5 holds wiie ij to Uu,

No. G hold wire 000 and InrgL'r*

loerial Porcelain Works.
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WHEELER REFLECTOR CO.,

23 Washington Street, BOSTON, MASS.

THE LARGEST REFLECTOR MANUFACTURERS
IN THE WORLD.

Hundreds of styles for every conceivable use.

Electric, Gas or Oil Reflectors, Tin Shades,

Cluster Lights, Reflector Chandeliers, Street

Lighting Fixtures, Street Railway Headlights,

Etc, Etc

^^^Mfnu'Msi^s^^

New Catalogue Just Out. Reduced Prices.

CORRESPOND WITH US
or cut to any size, shape or pattern.

EUGENE MUIMSELL ^ CO., Miners and importers.

about our MICA. We have it in the

sheet as it comes
from the mines,

MIGA8.CDPPER
SEGMENTS FDR

RAILWAY MDTDRS

New York, 2IS ^A/a-fcer S-fc,
<SFii<5aso, iS3 L.alc^ S-t.

THEK. A. K.
Simple In Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ,ALLEN& KELLY, »™'

INTERIOR CONDUIT & INSULATION CO.,
IMENA/ YORK.

To this company belongs the proud distinction of having- brought order out of chaos in
the matter of electric wiring, by the invention and development of a system of wiring which
promptly took a position in the art justly entitling it to be designated as THE STANDARD
SYSTEM.

ENORMOUS SALES DURING THE PAST YEAR

ENABLE us TO REDUCE THE PRICE OF . .

Conduit, Elbows, Couplings
THESE NEW PRICES CO INTO EFFECT NOV. 4, 1896.

SEND FOR NEW PRICE LIST.

INTERIOR CONDUIT & INSULATION CO.
General Offices and Works:

527 West 34th Stfeet,

f
^=— NEW YORK.
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The Setting Sun

greets the " Pioneer "' as his most

worthy successor, and when the

" Pioneer" is burning it is most

difficult to note when the sun has

set and his life-long successor

begun to supply artificial day-

light. Sunlight is a cheap bless-

ing and the "Pioneer" though

its chief aim is quality, on the

long run is the most economical

_ light yet invented. It burns 150

hours without change of carbons,

gives a soft, steady light and is

simple and safe.

The electric ARC LIGHT CO.
LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN.

687 & 689 Broadway,
NEW YORK.

QUICK

BREAK.

REASONS WHY
Our Arc Cut-Outs are the best:

Because they afford the most per-
fect protection. Because they are fire

and moisture proof. Because phos=
phor-bronze is used for the contacts,
etc., which neither corrodes nor crys-
tallizes. Because they are low in

price. Try them and be convinced.

We are also manufacturers of all

Arc Lighting Supplies.

The Phila.Elec. & Mfg. Co., ^ll^^S^tk.
I W. F. Kicbardson. 1223 Mouadnoek Building, Chicago.

SALES AGENTS:-. "Western Elec, SupnlyCo., St. Louis.
/ The Brooks-FoUis Elec. Co., San Francisco.

"SOME PEOPLE KNOW A GOOD TDINfl."

CHARLES WIRT, ESQ., 1028 Filbert St.

Minneapolis, Minn. , Oct. 5, 1896.

,
Philadelphia, Pa.

Deak Sir;—We inclose herewith our order No. 270. calling for IS Wirt Brushes. The man in
charge of our station makes a very favorable report on tbe brushes we have received from you.

MINNEAPOLIS GENEKA.L ELECTRIC CO., A. M. Robertson, Gen. Mgr.

J. B. McKeague, Western Agent,

369 Wabash Ave., Chicago.

Charles Wirt, Patentee and Sole Maker,
Factory. Philadelphia.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
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HARDTMUTH CORED CARBONS for Direct and Alternating Current

ARC l-AIVI HABIRSHAW AND 0. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated

GENERAL WESTERN AGENTS.

HABIRSHAW AND O. E. CO.'S

WIRES AND CABLES

CARBONS FOR SERIES ARC LIGHTING.
CKiicago Edison Co.,

DEALERS IN ELECTRIC LIGHTING SUPPLIES,
_i39 Adams Street, CHICAGO.

o1%l«IUf%l in*
INTERIOR CONDUIT

lCUMrwlllMO-S PATENTS.)

\He,

:

Here's the way it

looks inside after

.j^ bending:

TW» plect of Armorlie

Inltrior Condull was iav.cd,

u Indkalcd. tint after bending In

two fittLca. ind lo shou clearly Ihat Ihc

bcndlnc DID NOT HURT THE WOODEN
LINiNO, the plect cut out waj set on end as shown,
phoU>(TaptKd. and from &ald pholograph (he nccompanyiag cut «

Note how the

Wood-Lining
does not crack.

ARMORITE INTERIOR CONDUIT CO.,
Om«K ARD 1#0M*.

<7MID FOilT STREET. WEST,

DETROIT, MICH.

We manufac-
ture a high
R r B d e Kalfs
Switch for
Bwitohb o a r d
work. We call

IttbeESwKcb.

We have in stock In our Chicago Store

WAITING FOR
YOUR ORDERS

A. qalcb break switch, made in ilzes from fiO

amperes capacity to 800 amperes. They
will be Hated iu oar new catalog.
We maoafactnre arc and Incandeacent
Damoa an 'I direct carrent motors. Also arc
lanir-B.

' Sockets, Switches, Cut-Outs,

I Tubes and Insulators,

; Shawmut Fuse Wire and
Knife Switches,

I
Bells, Annunciators,

> Batteries, Push Buttons, I

I
Fan Motors, Electric Supplies

|

I
of all Kinds. I

'J
Western Electric Company.

Chicago. New York.

CONSOLIDATED

INSULATED TUBE COMPANY,

Iflanafactnrers of

INSULATING TUBING
FOR

Interior or Underground
.... Electrical Wiring.

John Hancock Building, = = Boston, Mass.

THE AMERICAN ELECTRIC METER.

Designed

for all

Forms

of

Service.

Mend for cir-

cnlars and
price lists. 3-Wlre 22-tlKhl Meter. Case Open, Showing Mechanism.

The . . .

American

Electric

Meter

Co..

1014 BetzBldg.,

PHILADELPHIA,

PA.

READ THE ELECTRICAL PAPER.

THE CARD ELECTRIC COMPANY,
IN/lansfield, OKiio.

Generators for Power
Transmission and Iso-

lated Lighting.

Generators are all Mul-
tipolar and Slow Speed.

cm
Agents Wanted In Unoccupied Territory.

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates.
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The GARVIN MACHINE CO.,
51 N. 7th Street, PHILADELPHIA. Spring and Varick Sts., New York.

We build ^ sizes of

ScrewMachines
RANQINQ IN CAPACITY

From 1-4 inch to 2 1-8 inches.

WITH OR WITHOUT

Wire Feed, Back Gears,

Geared Friction Head,

Automatic Feed and

Ciiasing Bar,

As the Size and Style of Work Require.

WRITE FOR CATALOQUE AND PRICES.

riACHINERY and flACHINE TOOLS
OF ALL KINDS KEPT IN STOCK.

CROSBY & BELL'S ELECTRIC RAILWAY,
JUST OUT. I'RICE S2.50. SEXO FOK IT.

ELECTRICIAN PUBLISHING CO., 510 Marquette Building, CHICAGO.

PHCENIX

TRANSFORMERS
THE MOST EFFICIENT ON

THE MARKET,

Electrical Supplies and Fixtures.

169 Aflains Street, CHICAGO, ILL.

Accumulators.
American Battery Co.
Electric Storage Battery Co.

Wlllard Elec. & Battery Co.

Annniiciators.
Chicago GeB'l Fixture Co.

Electric Appliance Co.
Menominee El. &. Mech. Co.

Partrick & Carter Co.

Arc Lamps.
Adams-Bagnall Elec. Co.
Auerbach-Woolverton EI. Co.

Chicago Gen'l Fixture Co.

Diehl Mfg. Co.
Electric Arc Light Co.

Ft. Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.

Perkins Eleo. Switch Mtg. Co.

Van Nuis, C. S.

"Westingliouse El. & Mfg. Co.

Arc lile^t Cord.
SamBon Cordage Wks.

Assayers.
Nat'l. Ore & Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.

Chicago Edison Co.

Chicago Gen'l Fixture Co.

Edison Mfg- Co.
Electric Appliance Co.

Electric Storage Battery Co.
Leclanche Battery Co., The.
Menominee El. & Mech. Co.
Midland Electric Co.

Northwest Engineering Co.

Ohio Electric Works.
Pearson, P. J. Mtg. Co.

Western Electric Co.
Wlllard Elec. & Battery Co.

BeUa.
Electric Appliance Co.
Huebel & Manger.
Menominee El. & Mech. Co.

Ohio Electric Works.
Partrick A, Carter Co.
Western Electric Co.

Beltine.
Channon Co., H.
Jewell Belting Go.
Main Belting Co.
Shultz Belting Co.

Boilers.
Abendroth Si Root Mfg. Co.
Clonbrock Steam Boiler Co.
Collins & Co., H. E.
Racine Hardware Co.
Weston Engine Co.

Books, Electrical.
Electrician Publishing Co.

Bronze.
B6Bly&Co.,Cha8. H.
Phosphor BronzeSm.Co.,Ltd.

Brashes.
Holmes Flbre-Graphlte Co.
McKeague. J. B.
Partridge Carbon Co.
Phlla El. & Mfg. Co.
Wirt, ChaH.

Bnrslar Alarms.
Electric Appliance Co.
Huebel & Mauger,
Menominee EL & Mech. Co.
Partrick & Carter Co.
Western Electric Co.

CableM CSoe Insulated Wires.)
Cables, Klcctric (Hee Insu-
lated Wires). Copper,
Hheet and Bar.
American Elec, Worki.
Brliey, W. R.
(:on)iit';rclal El. Supply Co.
Eantern Electric Canio Co.
Ind, Kiit'ber «: Inn. Wire Co.
Moore, Alfred P.

New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground O. Co.
WMtero Electric Co.

CarbonH,PointsA Plates.
American Carbon Co.
Ghlono Edlion Co,
OhlCftKo General Pliture Co.
Kl';';trio AppUftnr.o Oo,
Gftnflral Electric Co.
PartrlrlK* Carbon Co.
RfllHio^fsr, Uugo.
Standard Paint Co.
Werth'jlm. Ed.
Ww»*rn Electric Co.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Compound.
Culifornla Asphalt Co.
Electric Appliance Co.
Johns Mfg. Co., H. W.
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond. Co.
Cons. Ins. Tube Co.
Electric Appliance Co.
Interior Conduit A Ins. Co.
Williamsp't Wood'nPipeCo

Construction Jk Kepairs.
Ft. Wayne Elec. Corporation.
Hodge, Walsh &. Lorlng,
Piqua Iron Works.
Richards & Meaeham.
Webber, S. T.

Contractors and Electric
Ijight Plants.
Arnold. B. J.

Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Climax Gas Engine Co.
Clymer & Heilman.
Diehl Mtg. Co,
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh A Loring.
Northern Electl. Mfg. Co.
Richards & Meaeham.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly&Co.,ChasH.
Bowers Bros.

Copper Wires.
American Electrical Works.
Besly&Co., Chas H.
Brlxey, W. R.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
FlberlteCo.,The.
General Electric Co.
Ind. Rubber & Ins. Wire Co.
Menominee El. & Mech. Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co,
Standard Underground C. Co.
Western Electric Co.

Cordase.
Samson Cordage Wka.

Crookes' Tubes.
Edison Dec. & M. L. Dept.
Edison Mfg. Co,
Perkins Elec, Switch Mfg.Co.

Cross-Arms, Fins and
Brackets.
Brady, T. H.
Electric Appliance Co.
Parr Tel. & Const, Supply Co.
Plberlte Co., The.
Locke, Fred. M.

Cnt-Oats and Sw^itclies.
Automatic Cir. Breaker Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Cummercial FA. Supply Co.
Cutter El. & Mfg. Co,
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Eyansoo & Armprlester,
Parr Tel. & Const. Supply Co.
Plberlte Co., The,
Forest City Elec. Wks.
Ft, Wayne Eleo. Corporation.
General Elec. Co.
Hart & Hfsgeman Mfg. Co.
Imperial Porcelain Works.
Menominee El. fii Mech. Co.
Morrison Snuthorn El. Co.
Perkins Eleo. Switch Mfg. Co,
I'lilia. Kl. .V, Mfg. (^0.

ScJiwarz, M.

WeHtinghouso El. & Mfg. Co.

Mcl-cod, Ward .It, Co.
OynamoN.
American Enclno Oo.
Bniwh Electric Co.
Card Electric Co.
<Jlymor & IloUman.

Colburn El. Mfg. Co.
Commercial El. Supply Co.
Diebl Mfg. Oo.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hine&Co.,L. A.
Northern Electl. Mfg. Co.
Piqua Iron Works.
Ruprecht Electric Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Globe Elec. Heating Co.
Johns, H. W., Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Railways.
Bruph Electric Co.
Card Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg, Co.

Electrical aud Mechani-
cal Ene^ineers.
Arnold, B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae, A. L.
Pratt. Chas. A.
Webber. S. T.

Electrical Instruments.
Automatic Cir. Breaker Co.
Chicago Edison Co.
Clymer & Heilman.
Cutter El. & Mfg. Co.
Diamond Electric Co.
Electric Appliance Co.
McKeague, J. B.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
American El. Heating Corp.
Automatic Cir. Breaker Co.
Clymer & Heilman.
Gillett Mfg. Co.
Imperial Porcelain Works.
McLeod, Ward &, Co.
Menominee El. & Mech. Co.
Partrick & Carter Co.
Pearson, P. J. Mfg. Co.
Phila. El. & Mfg. Co.
White Co., TheO. C

Electro-Flatins MacU'y.
Besly&Co.,Cha3. H,
Colburn El. Mfg. Co.
General Electric Co.

Engines, dias.
Climax Gas Engine Co.
Norman Co., J. J.
Otto Gas Engine Wks.

Engines, Hteam.
American Engine Co,
Ball Engine Co.
Conard, Thos. P.
Philadelphia Eng. Works,
Racine Hardware Co.
Weston Engine Co.

EneraverH.
Illinois Engraving Co.

Fan Outfits.
Interior Conduit & Ins Co.
Westinghouse El. .4; Mfg. Co.

Feed W^ater Heaters.
Qoubert Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Holmes PIbre-Graphlte Co.
Kartavort Mfg, Co.
Vulcanized Fibre Co,

Files.
Barnett C0..G. AH.
Nicholson File Co,

Fire Alarms.
Western Electric Co,

Fixtures, El. ^.Comirn,
Chicago Gen'l Fixture Oo.
Wheeler Reflector Co.

Fuse Wire.
Brixoy, W. R.
Chicago Puso Wlro A Mfg.Co.
Electric Appliance Ca
FlborltoCo.. Tho.
General Electric Co.

Craskets.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Gears.
Besly & Co., Chas. H, .

General Elec. Supplies.
Besly&Co., Chas. H.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman,
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Parr Tel. & Const. Supply Co.
Forest City Elec. Wks.
General Electric Co-
Hodge, Walsh A Loring.
Huebel & Manger.
Interior Conduit & Ins. Co.
International Elec, Co,
Johns, H. W., Mfg. Co.
Menominee El. & Mech. Co-
Midland Electric Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Ohio Electric Works.
Partrick & Carter Co.
Pearson, P. J. Mfg. Co.
Peru Elec. Mfg. Co.
Phlla. El. & Mfg. Co.
Sioux City Brass Works.
Westinghouse El. A Mfg. Co.

Globes and Electrical
Glassware.
Chicago Gen'l Fixture Co.
Locke. Fred. M.
Murray A Co., Jas. J.
Phoenix Glass Co.
Wheeler Reflector Co.

GoVnors, Water Wheel.
LombardWaterWheel Gv.Uo.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.
Plberlte Co., The.

Headlights.
Wheeler Reflector Co,

Induction Coils.
International Elec, Co.
Queen & Co.

Insulators and Insnlat-
iug Materials.
Brlxey, W- R
California Asphalt Co.
Chicago Edison Co.
Chicago Ins. Wire Co.
Commercial El. Supply Co.
Electric Appliance Co.
Empire China Works.
Eyanson A Armprlester.
Parr Tel. & Const. Supply Co.
Plberlte Co., T^he.
Hart A Hegeman Mfg. Co.
Hodge, Walsh & Loring.
Ind. Rubber & Ins. Wire Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co,
Locke. Fred. M,
McKeague, J. B.
Menominee El. A Mech. Co.
National India Rubber Co.
New York Insulated Wire Oo.
Okonite Co.. The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated AVirea and
Cables—Maenet Wires.
American Electrical Works.
Brlxey. W. R.
Chicago Edison Co.
Chicago Ins. Wire Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Parr Tel, A Conipt. Supply Co.
General Electric Co.
India Rub. & Ins, Wiro Co.
LaaoU & Co., Edward.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Oo.

I

Simplex Electrical Co.
Standard Underground 0. Co.

' Ijamps, Incandescent.
Adams-Bagnall Elec. Co.
Buckeye Electric Oo.
Chicago Edison Oo.
Edison Dec. A M. Lamp Dept,
Electric Appliance Co.
Empire Lamp Works.
Ft. Wayne Elec. Corporation.
General Electric Co.,
Ohio Electric Works.
Orient Electric Co.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westinghouse El. A Mfg. Co,

liishtning Arresters.
Electric Appliance Oo.
General Electric Oo.
Van Nuis, C. S.

~^

Westinghouse El. A Mfg. Co.

Maj^net Wire.
(See Insulated Wires.)

Mechanical Machinery,
Besly A Co., Chas. H.
Perracute Machine Co.
Garvin Machine Co., The.
Hine & Robertson.

Mica.
Bowers Bros.
Commercial El. Supply Co.
Johns Mfg. Co., H. W,
Munsell A Co., Eugene.

Mining Apparatus, Elec.
General Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
American Engine Co,
Brush Electric Co.
Card Electric Co.
Colburn El. Mfg. Co.
Commercial El. Supply Co.
Diehl Mrg. Co.
Eddy Elec. Mfg. Co,
Pt. Wayne Elec. Corporation.
General Electric Co.
Hine & Co., L. A.
Interior Conduit & Ins. Co.
Menonalnee El. & Mech. Co.
Northern Electl. MCg. Co.
Ohio Electric Works.^-
Piqua Iron Works
Ruprecht Electric Co.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Westinghouse El. A Mfg. Co.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
California Asphalt Co.
Johns, H. W. Mfg. Co.
Standard Paint Co.

Patent Agencies.
Washington Patent Agency.

Phosphor Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker A Co.

Poles.
Brown. DeWItt, Cedar Co,
Hart, C. S.
Valentine-Clark Co.

Porcelain.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
Locke. Fred. M.
McKeague, J. B.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Push Buttons.
Electric Appliance Oo.
Northwest Engineering Co,
Partrick & Carter Co.

Reflectors.
Gillett Mfg. Co.
Knoeland Reflector Co.
Murray & Co.. Jas. J.
Phoenix Glass Co.
Wheeler Reflector Co.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.'
Leonard, Ward, Elec, Co.
Westinghouse El. A MTg. Co.

Sal Ammoniac.
Kllpsteln ACo., A.

Speaking Tubes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly ACo., Chas. H.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst, Co.

Steani Heating.
Webster A Co.. Warren.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
Wlllard Elec. & Battery Co.

Street Cars.
Brill Co., J. G.

Supporters* Inc.Iiamp.
Kneeland Reflector Co.
White Co.. The O. C. ~

Tapes, Insulating,^
American Electrical Works.
Brlxey, W. R,
Chicago Ins. Wire Co
Electric Appliance Co
Ind. Rubber A Ins. Wire Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones and Tele-
Ehone Material.
eVeau & Co.

Parr Tel. & Const. Supply Co.
International Elec. Co.
Menominee El. & Moh. Co,
Northwest Engineering Co.
Orne Elec. Cons. Co.
Richards A Meaeham.
Standard Tel, A El. Co.
Stromberg-CarlsonTel.M.Co.
Viaduct Mfg. Co.
Western Elec. Co.
Western Tel. Cons. Co.

Transformers.
Chicago Gen'l Flxtur'e Co.
Diamond Electric Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Tubing.
Cons. Ins. Tube Co.

Turbine W^heels.
Dayton Globe Iron Works Co.
LefTel&Co., Jas.
Smith, S. Morgan.

UniTersitles.
Int. Corr, Schools.

^Vater ^Vheela.
Dayton Globe Iron Works Go
Leflel A Co., Jas.
Smith. S. Morgan. .

Wire, Bare.
Besly & Co., Chas. H.
Brlxey, W. R.
Electric Appliance Co.
National India Rubber Oo.
Okonite Co., The.
Phillips Insulated Wire Co
Standard Underground O. Co.

X Bay Ontflta.
Edison Deo. A M. Lamp Dopt.
Edison Mfg. Co.
Queen Si Co.

^or ^WI|3Haib9'l:l^al Irnd^sc o-f ^Wclv^i-fcls^nrk^rk-fea So< III.
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A GREAT ADVANCE IN

INCLOSED ARC LAMPS
HAS BEEW MADE AlVD IS NOW EMBODIED IN THE

New Knight Arc Lamps.

s^atig

IXCI/OSEU ABC liAMP FOB COKSTAKT
POTJENTIAfc CIBCITITS.

BUBSiS 100 TO ISO HOUBS.
MECHANICALLY PEBPECT.

The new KNIGHT IN-

CLOSED LAMPS bring

to perfection the adapta-

tion of the inner globe;do

away with cumbersome
side rods, entirely elimi-

nating shadows — never

before accomplished —
and combines the most

scientific ideas in arc

lighting in compact, dur-

able and artistic lamps.

Furnished in Japan,

Polished Brass, White

Enamel, Venetian
Wrought-lron and other

designs.
PERFECTED KWIOHT LAHIP.

TWO IJV SEBIES OSr llO VOIT CIBCUIT.

FOR CATALOGUE AND PRICE LIST, ADDRESS

Diehl Manufacturing Company,
ELIZABETHPORT, N. J.

Sh^M^r^^rri! /56f Br^acl^A^^ly^, IM^^A/^ Y^rk:.
\I28 Essesc S'tre^'t, B^sli^n.



WESTERN ELECTRICIAN. November 21, i8y6

M^URKAY FLIHT GLASS GLOBSS ^HX^ SHAPSS

We manufacture Arc and Incandescent Globes and Shades |t

of all Shapes In Opal, Clear, Roughed and Colored.
Large Capacity. Prompt Shipment.

JAMES J.

Trenton Avenue, Onlvert and Waterloo Streets,

MURRAY & CO..

.PHILADBLPBIA, PA.

GRAPHITE SPECIALTIES
FOR EliECTHICAI/ USES:

Graphite Hods of Tarions I.eiigths, from 1-5 Ohm to lOO Ohms Resistance
to the Inch. Graphite Boxes and Crucibles, Resisting Heats

of4,000 Degrees. Inqniries Gladly Answered.

JOS. DIXON CRUCIBLE CO., Jersey City, N .J.

Jewell Belting Co.,

TANNEKS OF

OAK BELTING LEATHER.

High Grade Oak Belting,

HARTFORD, CONN.

No More Liquid Batteries.

THE ROYAL COMBINES BEST FEATURES OF
LIQUID AND DRY BATTERIES.

ADVANTAGES:
No action until water is added, hence can be kept

in stoclv for years.

Especially adapted for export, as extremes of tem-
perature will not affect it.

For open circuit work only,

E. M. F. 1.50 on open circuit. }

Amperage 3. on short circuits, f

Size 55" by 2^", weight U lbs.

Guaranteed.

F>RIOE SO OEIM-rS.
Samples sent to any part of U. S. A. on receipt o* 75 cts.

Liberal arrangements made with trade.

MIDLAND ELECTRIC COMPANY,
5 Hanover street, NewYork, U.S. A.

^^PARTPICK^ KTs?
CAPTER CO. mmmm
mnkrIS." ANNlNCLVfORS
ELECTRIC BUefiLMt&FIREAL^RMS
SUPPLIES SIGNAL CONGS-BELLS etc

s^^X'**
INTERESTS YOU.

BUY A

Robertson-Thompson Indicator
l-'oi- $40 and be able at all times to know that your
ENGINE is devel<)|)iiifi; correct power for amount of
COAL consumed.

Our other Coal 5avers:

Feed Water Heaters. Damper Regulators. Steam Sepa-
rators. Eureka Packing. Oil Extractors, Oil Filters.

si:nd fok catalooie.

HINE & ROBERTSON CO,
76 Cortlandt Street,

NEW YORK.

LAMPS
Arc afli IncaMescem.

Adams-Bagnall Electric Co.,

CLEVELAND, O.
New York, 222 Havemeyer Building.

Cliicaqo. 1654 IVIonadnocIt Block.

ll.J."»cCareBttr.
(PATENTED.^

Simplicity—Effectiveness— Durability—Economy.
No coils to Hhort-circuit or break, no oxidation, perfect air

circulation, easily controlled and regnlated by patented knife
switch. Adjustable to three diifereut degrees of heat. Frlcea.
etc., on application. ....*>•

H. W. JOHNS MANUFACTURING CO.,

Philadelphia,

340-343 Randolph Street.
. . CHICAOO, IIiI>

New 1'ork.

5t>>> ^0
--•

' I// PRICES.

iGULErr'MFQ. u, dbtroit, Mitn.

ELECTRIC HEATERS
\ AVAILABLE TO ALL MINIMUM EXPENSE.

lli^liCMt Eflifienoy. tmniplicit.t'. Uiiraltilit.v otliietion Guaranteed.

Each heating coil

)
consumes 2.8 amperes

-) on 110 volts.

I roil work to

liiiriiioiiiKC ^vitli

any deHi$;ii ol lix-

turcN nii<l of liny

4l<>Hir«'<i Hve.t'.

ELECTRIC CAR HEATER. B" TYPE.

ELECTRIC CAR HEATER. -Mlnltiulin current. 'U> ;iiii|HTr's; uiaxiniiini eurl'Mnt, 5 :inipri-cs; teni]irr;itnre at
unUc'cl .ii.i'iiliin fniiii li;i)° to im° 1'"; 1i'1ii|ict:iIiiiv liislili' of lio;llor, ;)IK)° lo 440" !•'.

THE CLQBE ELECTRIC HEATING CO.,
PORTABLE ELECTRIC HEATER NO. 8. Send lor Now Illustrated Catalogue. 147 NUUTil liitk Sl.^ l-UIXAUl!:l.l>HIA, I'A.
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We build all necessary apparatus for the transmission of £lcctrical
Power througli factory or otiier buildings.

The Eddy Eiectric Mfg. Co.,

WINDSOR, CONN.
NEW YOUK, H. B. Coho & Co., Mail and Express Building.
PHILADELPHIA, Walter C. Mclntire & Co., 5U0 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bldg., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

'*'!7nr''KINSMANDESKLIGHT.
It has been tried for three years and has not been found wanting.

Users from Maine to California testify to its worth. NO HI»H PRICED
CANDELABRA LAMPS to be renewed. Tlie Kinsman Desk Light is

made for ANY STANDARD LAMP, to 32 candle power in size.

ICinsman Desk lAght, Nickel Plate or Polislied Brass SiG.OO
Kinsman Desk liight, Dark Green Enamel, with Gold Stripings 3.75
Kinsman Portable Ko. 1, Nickel Plate or Polished Brass 8.0«
Kinsman Portable aro. 1, Dark Green Enamel, with Gold Stripings SiMi>

Kinsman Portable Xo. 3, Nickel Plate or Polished Brass 7.00

NOTE.—Sockets are not furnished with tlie fixtures having the enamel finish, but they are fitted with a holder adapted for
any standard socket. Write for discounts.

^\ All ^r I ^\ WLM Tliere are now a number of cheap and crude imitations of the I

^^ #4 U I I ^^ iX Kinsman Desk Light on the market, one of which is being ad-

1

vertised under a somewhat similar name. The Kinsman Desk Light was invented by AValter E. I

Kinsman, of Arlington, N. J. His invention was purchased outright by us, and has always been I

mamifaetaired and sold by us. Be careful to see that the eye shade is adjustable to suit narrow or I

w-de desks, that there is a revolving ^lass cylinder with both ground and clear glass, so that you I

may get the full effect of the light, or it may be softened' at pleasure, and be especially careful to |
see that any standard lamp up to 32 c. p. may be used. Do not be misled by pictures on papei
hut insist on seeing the goods.

McLEOD, WARD & GO.
27 Thames St., New York.

f

BUCSETI!
IIMO/VIMDI

Monadnock Building, Chicago.

QUALITY
UNEQUALED.

FACTORY
PRODUCTION
TRIPLED.

I-AIN/IPS.
THE BUCKEYE ELECTRIC CO., Cleveland, Ohio.

Perkins Speciaities:

Key or Keyless Walh Sockets.

Perkins and Mather Sockets.

Rosettes, Receptacles # Plugs.

Perkins Incandescent Lamps.
Waterhouse-Camble Arc Lamps.

—•—•—•— —•—•—•—•—•-

Perkins Electric Switch Mfg. Co.,

HARTFORD, CONN.

WALL SOCKtT.

NEW YORK,
2 1 9 Havemeyer BIdg.

CHICAGO,
1537 Monadnock BIk.

FUSIBLE WALL SOCKET.

' /^ />/?£ Af/i/f//vG /7 SPEC/ALTy or

£UCTR)C MEDK^AL BATteRiES
Af^o Medical iMOUCTdOAf Cojls at prices

YO(J CANNOT AFFORD TO Ff^MA//>f UNAWflffE or.-

MENGMIIVEE ELECTRICAL & MECHANICAL CO.
MENOMINflEL, MICM.

IVritb us !

Ay

l^/i0L[5ALE?RICE!
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A CUSTOMER WRITES
"I would say in regard to the Boudreaux Dynamo Brushes that I got

from you about a month ago, that they are just the thing I have been

looking for for a long time."

This is just a sample of one of the many similar letters

that we have received on this subject.

BOUDREAUX BRUSHES
ARE WITHOUT AN EQUAL.

ELECTRIC APPLIANCE COMPANY,
Electrical Sapplies, 242 Madison St., Chicago.

Send for Samples and ITices ot

SAMSON SPOT CORD
For Arc Light and Trolley Cord.

s^vivisorsi oc3RDA.oe \A^^f^K:s, boston, mass.

Spiral, piston
iVfiLVf ROD PACKING

[ to 2 inch diameter. lu lioses 3 to 8 lbs.

PEERLESS SPIRAL ^^^
PACKING

Expressly for High Speed Engines. Will Hold 400 lbs. Steam.

20 YEARS OLD AND NO EQUAL.
i\Iauufiic1art.-(l Exclusively by

PEERLESS RUBBER MFG. GO.
16 Warren Street, NEW YORK.

Electrical Compound.
THE MOST THOROUGH INSULATOR.

Insures Perfect Satisfaction.

ARMATURE AND FIELD COIL VARNISH,
Made of the Highest Ingredients.

THE STANDARD PAINT CO.
8 1 -83 John St., New York.

CHICAGO OFFICE, 189 Fifth Avenue.

F.tJROPEASJ RF.I'RF.SENTATIVi;,
Robert W. Blackwell, 39 Victoria St., Westminster, London. S. W.
Pliiladeiphia Agents, NOVELTY ELEC. CO., 50-54 N. Fourtt St.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H.

MANUFACTUEEES OF

High Grade Electrical Instru-

ments of every descrintion.

RONTGEN RAY

APPARATUS
OF ALL KINDS.

ELECTRIC, SIGNS.
MINIATURE AND

DECORATIVE LAMPS.

CATALOGUES ON APPLICATION.

EDISON DECORATIVE AND MINIATURE

LAMP DEPARTMENT,

(GENERAL ELECTRIC CO.)

HARRISON, N. J.

Highest Insulation
£~P-~i . . IN . .

Triple Petticoat China

AND

Glass Insulators

for High Voltage Power

Transmission,

Street Railway, Elec-

tric Light, Telegraph

and Telephone

Lines.

Send for Catalogues.

FRED M. LOCKE,
VICTOR, N. Y.

MANHATTAN GENERAL CONSTRUCTION CO.. ^VHr^o^^r-

ENCLOSED ARC LAMP
Burns 150 hours with 1 2 inches of carbons.

10,000 Manhattan Arcs in service.

100 CENTRAL STATIONS.
753 Monadnock BIdg.

CHICACO.
61 I John Hancock BIdg.,

BOSTON.

CHICAGO INSULATED WIRE CO.,
153 LAKE STREET, - CHICAGO.

AJAX
ARC LilPS.

(ISO Hour.)

C. S. VAN NUrS, 43 Cortlandt Street,
New York.

The Electrician Publishing Co., Suite 510 Marquette
BIdg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

Have yon ever seen one so simple in
conNtrartion? '"Mo, nor one with
greater efficiency or better workinan-
slii]>." is what onr customers tell ns.
niaiinfactnred for all purposes and

fully guaranteed.

OUR PRICES ARE WAY DOWN.
We still want agents for unoccupied territory.

THE PIQUA IRON WORKS,
PIQUA, OHIO.

Commutators!
1h I,1]': ..hly :irl)i:lc II, at will prevent sparking;. Will kri-\, Ihc (^liiiimiilalcr In khocI i^jndilloii and
prevent cuttinf;. Ab.solutely will not gum the brushes. Endorsed by all users. Ask your
Supply House tor "(JALn'S" and take no other.

K. McLENNAN & CO.,

THIS SPACE FOR RESULTS OF TRIALS.
Send for free sample stick and let us have the results.
Your experiences will be of value to your neighbor.

"AV:is v(M'y much surprised ut tliu result. Our eonuu\i tutors attain a line
Itnniisli anil keei> It."—Water I'owek and ELiccritic: Licht Uoahd,
.M:ii rltr, Midi.

Nnl 4> M ail II I'lu* tilw i-H.

128 Marquette BIdg., Chicago, III.

"1 ronsKlri- It llrst-rljiss 111 iMcrv icspci-t; 11 not only prevents sparking,
hut ki'i'iis llii' ( iiHinilors III K I iililion and iifovents cnbtlng."—
Aiijiiiuii. & c'"., A. Slilllhinl.-iw, UlcTliiciiiii, I'likiat'o, 111.

"Wo lUid the Calo's C^otnnnitator tioniponnd to be very vaUiable."—Wk-
NONA Jii.Kci'itic HiiiiT Co., .). F. nailer, Wenona, 111.

"I lind dale's Ones very good work."—Union Dei'ot Kailkoad Co.,
11. I', rahlsli, St. l.oiils. Mo.

"\'oiii' (iiiie's (' iiiiitator ('oniiiound does very Kood service."—Santa
! K Cah ani. ICi.KrTnir Co., K. 1{. Downlo, Santo I'e, N. M.
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EuGEJTE F. Phillips, Prest. "W. A. HathaWAT, Treas. W. H. Sawver, Secy.

AMERICAN ELECTRICAL WORKS,
PROVIDEXCE. R. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANJTE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, P. C. Ackerman, 10 Cortlaudt St.

Chicago Store. F. E. Donohoe. 241 Madison St.

Montreal Branch, Eugene F. Phillips' Electrical Works.

THE "CLARK WIRE.
FOR

SWITCHBOARD,

RAILWAY

and MOTOR USE.

CtARK WIRE"

All sizes of

Stranded and Flex-

ible Wire and
Cables with

Clark's Insulation.

Inspector Boston Fire Uaderwriters' Ualon says:

"A thoroughly reliable and desirable wire in every respect"

The Clark wire has been before the public and in use for the past ten years,

and has met with universal favor. We guarantee our insulation wherever used.

Aerial, Underground or Submarine, and our net prices are as low, if not lower,

than any other first-class insulated wire. We shall be pleased to mail Catalogues,

with terms and discounts for quantities.

EASTERN ELECTRIC CABLE COMPANY,
HENEY A. CLARK. Treas. and Gen'l Manager.
HERBERT H. EUSTIS. Pres. and Electrician.

61-63 Hampshire Street,,

ALGATRAZ ELECTRICAL COMPOUND,
Ulannfactnred by

The California Asphalt Co.,

57 E. 59th Street, NEW YORK.

ABSOLUTELY UNEQUALED FOR . . .

ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases,

Battery and Accumulator Shelving, Circuit and Switch-Boards.

WATER-PROOFINC Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes,

and when laid under cement, etc.

PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.

COATING CABLES, Lead-Covered Pipes, and all underground work.

ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraz Asphalt, and
possesses many well-known points of superiorit}'. It has been tried under severe and exacting conditions, and has given

perfect satisfaction.

It will not Scale, Crack or Burn. Presents a Smooth Surface. Adheres Tenaciously.

Not affected by Thermal or Climatic Conditions.

Resists the action of the Elements, Acids, Alkalies, Sewer Cases, and possesses great strength and elasticity.

Being the producers of the raw product, we are enabled to save the middleman's profit, and offer consumers a superior article at a

very low price. Send for price list

P. \A/IL-L-IAIVIS, Sole Agent U. S. A.,

39-41 Cortlandt Street, NEW YORK CITY.

WE HAVE LAMPS TO BURN!
Our 2 c. p. battery lamp seems to be very popular.
Our Candelabra multiple and series lamps we believe are the best in the mar-

ket, and ditto our miniature Do you Icnow that we make a socketless series

lamp? We are making a 3-volt battery lamp. We are also making a 4-volt high
efficiency bicycle lamp. 8end for our illustrated catalogue.

ITmnirQ I omn Wnvbe* Miniature and Decorative Office. Salesrooms. Faclory:

ClllfJIlC Ldllip VlUiKo, Incandescent Lamps. 154-156 W. 27th St., New York City.

SAL AMMONIAC.
ELECTRIC BRAND.)

For Electrical Purposes.

Guaranteed 98/99 per cent, and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

li KTTPSTPm ^ rnMPANV_l21Pearl_St.^ew York.

WEATHERPROOF WIRE,
AGENCIES:

Western Electric Co., New York.

Electric Appliance Co., Cliicago, III.

Pettingell-Andrews Co., Boston, fflass.

Electrical Engineering Co., Minneapolis, Minn.

St. Lonis Electrical Supply Co,, St. Lonis, Mo

Bradford Belting Co., Cincinnati, Ohio,

Phillips Insulated Wire Go.,

Office and Factory: PflWTUCKET. R. I
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WANTED,
A Superintendent for Central i«»tation.

The LachiDe Kapids Hydraulic & Land Com-
pany, Ltd., Montreal. Is prepared to receive ap-
plications until the aotli or Novemlier for the
above position. Only persons having experience
in Central Station work need apply, and nuist
clve references, experience, and state salary
expected. W. McLEA WALBANK. Managing
Director. 2ii St. James St.. Montreal.

AA/^A.IMTED.
ARMATURES TO REWIND.
Winders direct from T.-H. and ^Yestingllouse
shops. "Work guaranteed. Ten years' experience.
Lignt plants Installed complete. Send for prices.

HODCE, WALSH & LORINC,
531 Delaware. Kansas City, Mo,

FOR SALE.
One 1,000 light incandescent dynamo and one

100 light incandescent. Both direct current, com-

pound wound.

I_. A.. HHIME & CO.,
234 E. Lake Street,

CHICAGO.

FOR SALE.
One ti horse i)Ower RdiMon Motor,

new^. 500 volts, complete and elieap

for cash. Address

WITTE IRON WORKS CO., Kansas City, Mo.

&r>4JK^^ F-o^ s,al-e:.
Price.

One 300 light Thomson-Houston spherical dy-
namo. 125 volts $200

Two 250 light 15 K. \V. Edison Dynamos with
instruments. 125 volts. Each 235

One H. 12 2U light. 1,200 C. P. Thomson-Uous-
ton Arc Dynamo • - - l"i>

One 50 It. Thomson-Houston Dynnmo, 125 volta 95

One 4 H. P. Detroit Motor, r.OO volts 65

One 3 2 UDO C. P. Van De Poel Arc Dynamo. .. 25

One 750 I ight National Armature 3'1

One 15 H. P. K'y Motor, T. H 50

All of the above absolutely in flrnt-clasa order.

THE C. & B. ELECTRIC CO., St. Paul. Minn.

For Sale
BY THE OWNER,

ELECTRIC LIGHT PLANT
In a good town, with splendid prospects, in t!ie

Snutli. (iood fntneliise. citj' contract for lislit-

Inu, stock and bonds issued. Siilendidcliimcolor
anyone who can handle plant, bonds and stock.

A STREET RAILWAY
Can also be pnrchased cheap and added to tlie

plant if desired. Part pay taken in l)ODds.
Address

"A.," Room 12 Inter Ocean BIdg., Chicago.

DON'T THINK
That you can keep posted as to

what is going on in the western

electrical field without reading the

Western Electrician. It is the
electrical newspaper, and if you
are not a' subscriber you will find it

to your advantage to become one

at once.

93.00 per year ;

f1.50 for sis. months.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette BIdg., CHICAGO.

Agents Wanted.

A few good live agent*-

to take subscriptions for

tlie WKSTKRX KI>E€
TKICIAX and handle our

book {MiblieationH. Ulteral

conimisNionN paid.

AddresN, stating ex|M''

rience and refercneeN,

Electrician Publishing Co.,

10 MARQUETTE BLDC,

CHICAGO.

^Er" WHITE CEDAR POLES
Write tlie DE WITT BROWN CEDAR CO.. Ulenominee, Dlich.

KNIFE SWITCHES, SWITCHBOARDS FOR

ELECTRO-PLATERS, TABLET BOARDS. ETC.

Guaranteed liigh-grade switches at
reasonabre prices.

B.SCHWARZ, 1907-9 N.Btli St.,

PHILADELPHIA, PA.
(Agents wanted iD Western (.'ities.i

WE UNDERSELL ALL!
Eirvrli- l:li-r(|-ifLi(,'lltS$:f.0O

NrrkiK' r.li-.'lrifLii,'htH 1.50
jMiiMiii }':i,'. nil.' i\Iotor3 l.iH)

li;il(L-i \ J;ui .MutDl-d Ji.lK)

5* Meaicu.1 IJiitterles a.'J5

Inchictioii Coils 1.75
Electric Bells Ilnest, .25

Dry Batteries Best, .25

Discountto Dealers.

^l. L'at^iluyue In

OHIO ELECTRIC WORKS, Cleveland, Ohio.

BELLS
PUSH BUTTONS.
Exclusive Features.

Send for IVew Catalogue.

Huebel & Manner,
MANUFACTURERS,

Style F. 290 Graham St., Brooklyn, N.Y.

THE TELEPHONE HAND-BOOK
BY

HERBERT LAWS "WEBB.

Price fl.OO.
The only complete and practical work

of its kind on the market.
PUBLISHED BY

THE ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Bulldlog, Ctilcago.

Mechanical

Engineers

who are interested in elec-

tricity should write for our

catalogue of

ELECTRICAL

BOOKS.

Electrician Publishing

Company,

Suile 510 Marqiicllc Building,

CHICAGO.

TheMfMks.
T. H. Brady, New Britain, .Conn., U. S. A.,

Manufacturer of MastArms.Pole and
Swinging Hoods. House Brack ets and
otfier Specialties for Construction
Work.— Catalogues and Prices fur-
nished on application.

Incandescent Lamp Supporters ^.i.

Instant placement and fixture of lamp in any
desired nositiou. with no attention to fastenlnEs.
Adapted to every re(|uirement from library to

worltsliop. Send for catalogue C.

THE 0. C WHITE CO., WORCESTER. MASS.

Write for

Prices on LIVE CEOAR POLES%IS. Hart,

OCONTO, WIS.

map of the United btates.
A large handsome Map of the United

Slates, mounted and suitable fur office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. EusTis. Gen'l Pass. Agent, C, B.

&Q. R. R.. Chicago, 111.

INTERNATIONAL ELECTRIC CO.,
76 Beekman Street,

NcAv York.
Ruhmkorff

Induction Coils,

Telephone Colls, Experi-

mental Work, Small Ma*
cbiaery, Binding Posts.

ELECTRICITY [^
Bleclinnlcat Arrfilt«cli:rnl Drawing anil De-

sl^nliig; Archltccluri'; Mecliiiiiliiil nriiwlnir

Slpniii Kni:In«'tTlii?(Sli»lloi.arj, Liiruiiioihe i>i

\ Murine); Civil, RuUrojiil, Brl.ltii'. lEjilniullp '

BlLuilriiml Knelni'LTintr; Pllimliliip iinilll

Ini;: l.iiil iin.l Mfliil flUiiltiBi rruspcctliiff,

lli« Kiii;lii'li llrimcliefl.

Until further notice experimental

) ajipiiratus will be fiirnisheil free togj

f stviJenta. Send for Free Circular ami

Bciok of Testimonials, stating tlie

subject you wish to etudy, to

Tlio Internnlloniil 1 . loox.
,
C<irri-BpoinleiiceSebools, J Scranloujl'a.

m

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 flarquette

BIdg., Chicago. You will save TIME and

MONEY by doing so

* - i

90^ PURE GRAPHITE. ^OssmlellHsmBiHl i

No Sparking Under Varying Load,

No Wear on the Commutator.

\ Holmes Fibre=Graphite Mfg. Co.,

station Z, Philadelphia.
WRITE FOR PRICE LIST. i'=>t\5-Ui«R\tK\\\\<s-

[MercUlesBAtTerie;
J^Xlede B/VntRiE^

\,

PCRUQfCTRIcMlO.CO.
-^ Pf:nu. I^D. .-

I POKCEIAIN INSUIATION 01 all Kinds, f .fi

We Solkll ihe maKln9 ot

SpecAl Designs of Porcelain.

IM

-FOR-

HART FLUSH

SWITCHES
For single switc-hoH or i;aiij;!!i. Time savcil in installing the

Mwitfh more tliiiii pays for the box. Prices low.

THE HART & HEGEMAN MFG. CO.,
HARTFORD, CONN.
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THE "STAR" ALTERHATl ARC LAMP
FOR ANY FREQUENCY FROM 10 TO 18 AMPERES.

j If yon have any tronble with yonr present alternating lamp, try the new "STAR"
I liAMP, warranted to be the best alternating arc lamp on the market.

Reasonable in Price, Neat in Design, Perfect Workmanship.

The most economical lamjt for the meter. Send for catalogue.

AUERBACH-WOOLVERTON ELECTRIC GO.,
AGBSITS WAMTED ISI Alili THE

PRIJSCXPAL, CITIES. 1 13-1 15 Adams St., HOBOKEN, N. J.

Hot

Cool

Weather or

Weather the

WESTERN

ELECTRICIAN
Is always interpsting. Alwaj'S contains
timely information as well as the latest

news. If you are not a regular reader
send us j'our name and address for trial

offer.

WESTERN ELECTRICIAN,
Suite 510 Marquette Building,

CHICAGO, - - ILL.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

Arc, Direo-t Currert-t and A,l-tema-t-
ing Incand^scert-t L_ish-tins and

Pov^rer Trainsnnissi^n.

l-)/\|JufACTU[^EF^

tLECTRIcLlGHT^LOBESE^-^

THE-LARGeST-LlHEiPi^

CHICAGO OFFICE, iiw E. MADISON STREET.

Tlie standard Open Circuit Batteries
of ttie World.

SEKD FOB CIRCULAR AND PBICE3.

THE LECLANCH'E BATTERY CO.,
111 to 117 East 131st St., N. Y.

ELECTRICITY FOR ENGINEERS.
424 PAGES. ILLUSTRATED. PRICE $2.60.

ELECTRICIAN PUBLISHING CO.,
5 10 Marquette Building, - - csuKS^Kts^.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Fubusbinc Co.,
Suite 510 Marquette Building,

CHICAGO, ILL.

ONE
DOLLAR
EACH.

Westinghouse Electric and Manufacturing Company,

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution in Cities, Factories, Mills and Mines.

The Tesia Polyphase Alternating System of Electrical Transmission by which
Poifer, Incandescent and Arc Iiighting may be operated from the same circnits.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

NEW YORK, I30 Broadway. PITTSBUkO. Wertlnzhouje Building. CHARLOTTE, N. C, 36-38 CoMege St.
CHICAQO, New York Life Bulldlne. TACOMA, WASH., 103 South loth SL BUFFALO, Erre County Banl< Bulldlne.

ST. LOUIS. American Central Bids. S /RACUSE, N. Y., Baatable Bulldlni. SAN FRANCISCO, mill Building.
^ Ifox CanwlB aOdTMB Alusum A Sop«r, Ottawa. Csn.

BOSTON, Exchange Building.
PHILADELPHIA, airard Building,

WASHINQTON, D. C, 1332 P St. N, W.
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STANDARD TELEPHONE

AND ELECTRIC CO.
Madison, Wis.,

Above cut shows section trunk line
switchboard Jiijirmfiii-hitcd by us, em-
ployment of wliiili lisMires the most
rapid, simple. rcli;il>li' ;iiiil u;enerany effi-

cient system f>f liaiiiliiiiL: tiK- calls of hir^e
exi-han^es now on the market. In nse la

Portland, Ore.. 1,500 numbers.
San Jose, Cal., 600
Jacksonville- Fla., 700 "
Madison, Wis., 050 "etc., etc.

Manufacturers of reliable, time tried and
tested Telephone Apparatus. Irrespective

of price the best. Trial proves it. We
have received thousands of unsolicited tes-

timonials, and have equipped over one hun =

dred and fifty dividend paying exchanges.

A TIMELY HINT:

Buy telephones and appliances from manu-
faclurers who are in the business to stay

and \\'^hose guarantee of protection is a

practical certification that your interests

will be ably taken care of. '*A word to the
wise, etc.'*

Up-to-date instruments furnished to meet all

requirements of service.

Standard telephones and switchboards are

leaders. Why? Because efficiency of opera-

tion, best materials, finest workmanship,
and careful attention to details recommend
their adoption by experts.

Sole licensees for sale of Milde Microphone
Transmitter in the United States. Patent
granted April 17, 1894.

Positively will not "paclc" or get outof order.

Guarantee given to replace defective trans-

mitters without charge.

Estimates furnished upon application.

Correspondence solicited.

The Standard Telephone Electric Co.,
IWI.A.C3

P. L. SPOOXEK, President.
H. C. DODGE. General Superintemlent.

I^OPd, VM^I^.
E. W. BATCHELDEE, Secrefcii'v,

II. A. TAYLOB, Treasurer.

WESTERN TELEPHONE

-•^CONSTRUCTION CO.,
250 S. Clinton Street, CHICAGO,

. . LARGEST MANUFACTURERS OP . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

Bound Volumes
OF THE

yifESTERN [LEGTRICIAN

FOB SALE,

From Vol. 1. to Vol. XV.

ADDBBOS

ELECTRICIAN PUBLISHING CO.,

Hultii CIO Maniuotto BullillnK. OUIOAGO

We llanafactare

SSSeTELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL. MINN.

V
CA'/C/ICfi

...FOR...

TELEPHONES
.00 TO TMi

VIADDCT CO., Baltimore.

T
ELEPHONEC
Send for our prices before you

place your orders.

DEVEAU&CO.,
32 AND 34 FRANKFORT ST., NEW YORK.

T-VLSt JPtxIoHjsIxocL.

PRACTICAL
Guide for Firemen,

By W. H. WAKEMAN.

80 pages, 14 illustrationa, bound In cloth.

An elementary treatise relating to the care
and management of steam Boilers, Pumps,
Injectors, etc., and Steam Plants generally.
Containing complete instructions, and many
valuable suggestions for the safe, practical,
and economical management of the Steam
Plant;
Especially intended for those who seek

promotion, and aspire to be somethmg more
than a "Coal bustler," and for the benefit of
Firemen and Engineerd Tvho do noc "know
it all" and who are willing to profit by the
•snggei-tions, etc., of "one who has been
there."
In writing this book it has been the aim of

the author to give the duties of the fireman,
or the one in charge of a steam jjlant, in as
simple and concise a manner as the subject
and tlie English language will admit of; and
to furnish all theinformationrequired to en-
able them to take charge of and operate a
steam plant successfully add economically.

ELECTRICIAN PUBLISHING COMPANY.

Suite 510 Marquette Building, CHICAGO.

Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i. e. e.

Conioltlae Electrical Engloeer.

PK0111.TT:
XlMtrie Bmllwa/B and Power atatloiu.

1S41 3Imrqix«tte Bldff.^ Clileaeo.

Foree Bain, Eieetncal and
ConsultlDg,
Designing,
Supervising,
Constructing,

Mechanical Engineer.

Plans. Specifications and
General Engineering.

Testing. Expert in Patent Causes.

Suite 1657, 165S and 1659
Monadnock JBIdg., CSICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Reports, Estimates, Plans,
Speclflcatlons. Superintendence, Tests, Pur-
enaslng. Designs of Central Stations a Spe-
cialty. Tarner Boildine, St. JLonis.

Charles A. Pratt,

Consulting Electrical Engineer-

Power transmission and subdivision for
factories. Electric coal mining plants.
Designs for special macliiner>'.
Plans, specifications, tests, supervision.

;
I4g3-ejl aionadnock Bldg- Chicago.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

306 Oriel Bldg., ST. I^OriS, MO.

PLATINUM
For all Purpo*6a.

Scrap and NatiTe Platintim FnToboBed.
BAK£B& CO., 408-414 Kew Jersey

Ballroad AtSm Newark, N. J,

Clyivier2/Heilman,

M«ft5^tle(1Fi(ians'
CoRReSPONDENCt

SoucTED READING, PA.

Bulletin No. 2, General Supplies.
'• No. 4, Medlcaland Surgical Apparatus.
" No. 10, Dental Apparatus.
" No. 12, DjTiamos, Experimental.

No. 14, Motors, Battery.
" No. 20, Elee. Cook'g & Heat. Apparatus.

X-Kay Apparatus, (Special Circular.)
We shall be pleased to mail any of these on request.

Did You Ever
See a copy of our

latest catalogue
of Electrical

Books? loo pages,
mailed free.

ELECTRICIAN PUBLISHING CJ,

Suite 510 Marquette BIdg., CHICAGO.

BE sure to send

your book orders

to us if you wish

to save vi6 «ae vS8

Time
AND

Money.
We have all the latest elec-

trical books and can fill your

orders promptly.

»•••»••»»»»•

Electrician Publishing Co.,

SUITE 510,

Marquette BIdg., - CHICAGO.

The Electrician Publishing Co., Suite 510 Marquette

BIdg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalocfue.

Preserve Your Copies
OF THE

Western Electrician.
BINDERS $1.00 EACH.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Building, .... CHICAGO.

MECHANICAL
Engineers interested in electricity sliould send for our 100-page

Catalogue (mailed tree to any address). Any electrical book pub-

lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING COMPANY, Suite 510 Marquette Building, CHICAGO.

HoRTH-WEsrERN LimitedEQUIPPED WITH

BUFFET 5H0KINC8LI8RARY[AR5
COMPARTMENT SLEEPING CAfiS.:

STANDARD 5LEEPIN0 CARS.*
,

DINING CARS E 0000138 I

THE NORTH-WESTERN LINE
ARRIVES

St.Paul, Minneapolis,
THE SUPERIORS .*' DULUTH

EARLV THE FOLLOWING MORNING.
ALL AGENTS SELLTICKETS VIA THE

CHICAGO &NORTH-WESTERN R'Y.'
PRiNCIPALACENCIES:
RK.4E3eR0iDWAY. BOSTON.5 S

CHICAGO, 208 CLARK ST

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.

$3.00 per year, in advance.

Electriclaii Publishing Co.,

Suite 510 Marquette BIdg., CHICAGO

DOMESTIC
Electrical Work.
Concise and Practical Explanations for Plumb-
ers, Tinners and Hardware Dealers on How

to Wire Buildings for Bells, Alarms,
Annunciators and for Gas

Lighting from Batteries.

Illustrated with Twenty-two T>iagrams.

By William A. Witteecker.

Price in Paper, 25 Cents.
Price in Clotli, 50 Cents.

THE growing demand for simple electrical ap-
paratus in dwelling houses, offices and work

shops and the need of plain instruetious whereby
any person without a previous knowledge of elec-

tricity may be enabled to undertake their suc-
cessful installation, has prompted the pubUcation
of this little book. It is not intended for the
amateur who seeks for nothing but experimental
work, neither is it expected to enhghten the ex-
pert electrician; but to the person who is seeking
for Information that\\111 assist liim in increasing
his daily earnings this little voltmie is addressed.
The information given Is above all else practi-

cal, and with a close observance of the directions
laid down anyone without the slightest knowl-
edge of electricitj' should be able to do the work
described.

Electrician Publishing Co.,

Suite 5 I O Marquette BIdg.,

BINDERS
FOR THE

I I

$1.00 Each.

mux
CHICAGO.

IVI Best Switch for the Least Money.
Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension.

Handsomely Finished. Absolutely Reliable.

. . . MEDBERY INSULATION AND OVERHEAD TROLLEY EQUIPMENT. . .

THE STANDARD BAItWAY SIATEBIAI. OF THE \»OBL,D.
THE FIBERITB CO., nechanlcvllle, N. Y. JOSHUA HENDY nACHlNE WORKS, San Francisco, CaL

S. F. B. nORSE. Harquette Building, Chicago. FLEMING & POILLON, 39 Cortlandt Street, New York.
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent improvements made In the New American Turbine have increaBed the power ae per their
diameter, and produced greater efficiency from whole to half water than any other turbine, as
evidenced by the followlngt copied from certified tests mide at Holyoke, Maes., on the dates named,
and signed by A. F. flickman, engineer in charge of eiperimentB, and E. S. Waters, hydraulic
engineer.

The originals of these certificates and testa of other sized wheels can be seen at our office.

Test of a 46-inch Wheel-July 8 , 1894. Test Of a 42-inch Wheel-July 14, 1894.

Bead.
Rev.per
Min.

Cu. Ft.
perSec.

H. P.
Per
Cent.

Whole Gate
%
a
%

Head.

16.33
16.56
16.59

17.13
17.48

Rev. per
Min.

128.00

134.80
159.33
126.25

121.00

Cn. Ft.
perSec. H. P.

Per
Cent.

whole Gate

'/4

16.06
16.42
16.78
17.03

16.88

119.17
12-2.00

117.33
111.83

118.67

141.58
127.18

112.60
98.12
82.07

205.27

195.19
175.74

149.99
118.40

79.76
32.68

82.18
79.31

75.62

134.18
120.85
104.85

92.76
70.80

199.56
188.14

163.89

142.40
98.86

80.60

83.09
82 77
79.21

70.60

For information and catalogue write V

THE DAYTON GLOBE IRON WORKS CO, Dayton, 0., D.S.A.

Best Makes,
Fine Order,
Cheap for Cash.

SEND FOR lilST OF 80.

I THOS. P. CONARD, 322 Walnut Street, PHILADELPHIA, PA,

AUTOMATIC ENGINES,

Racine Automatic

HIGH SPEED

ENGINES
From 1 to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection
with economy is desired.

Over2.500 in use.

Porcupiof & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing our new
1 to 6 H. P. Auto-
matlc Engine and
Boiler outfit.

Racine Hardware Co.
RACINE, WIS.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite 610 Marquelte Bldg.. CHICAGO.

Telephone Men!
Read Webb's "Telephone Hand-

Book." Price, $1.00. . . .

Electrician Publisliing Company,
SnIteSIO Harquette Bide.. Chlcngo.

DYNAMO BUILDING,
With detail drawings and instractions for winding.
Ciriving forrect sizes of wire, dimensions of iron, etc.
Also diagram for honse wiring

BY L-. O. /VT>A/OOD.
Profusely illnstrated. Size of page, 10x8 inches. Price, 83.

"This work is gotten up especially for amateur builders and non-protessional

men. All measurements and instructions for winding are taken from machines
in actual service. Particular attention has been given to every detail of construc-

tion, that they may be thoroi^ghly understood. This work will be of great value,

not only to those who wish to buUdi dynamos, but to superintendents, engineers

and workmen who have the care of Established systems."

—

From Preface.

Pronounced to be a practical awd complete work.
Wont poHti>ai(l oil reft'ipt of price.

ELECTRICIAN PUBLISHING CO.,
SUITE 5 10 MARQUETTE BUILDING, CHICAGO.

THEMcCORMiCK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
iiJiV^'M IMOr*' |>OW<T IMT <1 iltlll4>t oi* %vitli a

lil;;ltci- |>4-i-mitU{::4* of'iiKi'I'iil 4*l1V'ft tliiiii iiiiy otlici*
\val<T-\\ lit'fl lHTi-li>roi-<> iiiikIo. AUsI/is, ilt^lit ami li-ft

Ji;nii|.;irM l.dill In.ni |i;tlt'-riis |M-rh-.'|r(l iuhLt s\Nlriii;ill(: Irsts In
III.: J|r,IVMK.-'|rstiliK I''litiiir.

I'arllis li;Lvinii power i)liirits wlilcli itr'o unsiUlsfactory, ami
tll<»>il- cnlilrtill-IJltink' tll'l llll|'r*>V<MlH*Ilt of JIOWfTS. WlU lllul It t(l

tli<-]r liili-r''sl lo I'onri-r wlUi iiii', un 1 uiii wllllnir to simi'-
lllltlM- rrHllllH WiMTf OtiMTH llUV4> I'llllt'll, IIO lliaf-
li-r IV liiil iiiukt* oCttirliliH* Iiuh Imtii in iihi'. HTATK
itK4M lltl^1IK\TN A\l» Hi-:.\'l» FOR 4'AT\-

S. MORGAN SMITH. York, Pa.
EHtlmuUiB furijlKli<3(l fur i-uinjilMto imwer plauta auJ

roBultuituaruDluud.

AT ftiU load we guarantee a voltage fluctuation
not exceeding two volts, and gas consumption

not exceeding 50 cubic feet per liilowatt liour,

equal to from sixteen to twenty-tive full powered
e. p. lamps, according to
wattage of lamp used.

CLIMAX GAS ENGINE CO.,
Manufacturers of Gas En-
gines for electric light and
all otiier power purposes,

31 Fulton St., BROOKLYN.
Tlie only gas engine ex-

lilbited witb Ammeter, Volt-
metier and Gasmetep in full

view, wliieh enables intend-
ing purcliasers to test the
truth of our statements be-
fore purchasing engines, in-

stead of having to take
statements and engines on
faith. We show better re-

sults than we guarantee. See
page l(J4, issue Oct. 3. 1896. Also see Elec. Age, October 17th, page r.os.

WATER WHEEL
150 Styles and Sizea. Upright and Horizontal.

33 'T^ZS.if^fl.S' ^TTj5X3>XX2£>JS
affords every facility for adapliiii; ilit-m tn

MILLING, MINING, ELECTRIC,
and manufacturing purposes. Easy working balanceij gate, and fine regu-
lation. We guarantee lii^hest power, with smallest qnaTitity of water, at
full and part gates, .'^uccessfnlly operating under heads of 2 to 300 feet.

Write U3 for fine pamphlet and state your wants.

THEJAMES LEFFEL & CO.
SPKINCFIELD. OHIO, U. S, A.

NON-ARCING AUTOMATIC CIRCUIT BREAKER
QUARANTEEO TO OPERATE PERFECTLY MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY i/OLTAQE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY. NEWAYGO, MICH., U. S.

Price Reduced!
THE REVISED EDITION OF

Prof. Silvanus P. Thompson's Book,

Dynamo Electric

Machinery,

NOW $6.00.

New Edition, Revised and Greatly Enlarged, Price $6.00.

Tliis is the long expected edition of ' Prof. Thompson'!? standard

work. It contains nearly i,ooo pages, and is profusely illustrated.

Orders should be sent in at once.

Sent, postage prepaid, to any address on receipt of price.

..• .1

ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building, CHICAQO.
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THE BALL
ENGINE CO.,

BUILDERS OF

BALL
AUTOMATIC ENGINES,

=sifyOUWiintany iWehdvefuwisheaPopefor
jomeoff/ielargestDrimI

inr/ie country. 7

^f'^'i"iS''"Y Company,
24-26MM5t..CHICAQ0.

CHICACO CAS and GASOLINE ENGINE
Used for inaklDg Electric Lilelit or fornlBblng

power for any purpoae required. Specially

adapted for electric light In private enterprises.

The latest great Invention of this progreaalTe age-

Brilt In from 2 to 60 horse power. Stationary or

i>ortabIe. Is the simpleet power on the market, A
dwarl Id size; a Samson In strength. Costs but

little to run It. Has no equal for even speed and

dorablllty. Send for catalogue.

J. J. NORMAN CO., nfrs., » 60 and 63 5. Clinton Street, CHICAGO.

Given
Away

Our latest catalogue of Elec-

trical Books. Contains J 00
pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette Bldg., Chicago.

OF INSULATED WIRES AND CABLES.
Bt Hebbeet Laws Webb.

A New Book—Just What You Need.

A Practical Guide to the Testing of Electric Light, Electric

Railway, Telephone and Telegraph Wires.

PBICE, FOSTAeE FBEPALD, «1.00.

SEND IN TOUB OBDBB NOW.

ELECTRICIAN PUBLISHING COMPANY,
Suite 5 1 Marquette Building, CHICAGO.

J. C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES,

Special attention given to the building of Electric Motor and Trail Cars.

Bnlldera of Brill No, 21 Trucls wltli solid forged frame, aod "Euieka' ' Maximum Traction Pivotal Track.

o »o«o»o«o»o»o»o»o«o«o»o»o»o
* «

I Aluminum \

\ Nickel Alloy. \
*
O Manafactared by The National Obe o
* & Redcction Co. , under Letters Patent *
2 dated Sept. 18, 1891, No. 459,494. O

O *

^ This alloy is especially and now nniver- °

Q sally used for armor plates, gun metal, pro- *

^ jectiles, add pans, propeller wheels, car 2
O wheels, steel castings of any description and q
^ general foundry castings in either gray *
O iron, malleable iron, braes, bronze and cop- p
* per casting. It is used very extensively in ^O puddling fiarnaces, open hearths, reverber- q
* atory furnaces and steel cooverteis. Its «
O fiiifdity and cleansing properties to metals, o
* aside from Its strengthenlng qualities, are

2 attested by indisputable anlhoiilles. O

Z. Aluminum Nickel Alloy is reduced from °
* twenty cents to FOUR CENT5 per pound *
* in ton or 6oo-lb. barrel lots. ,Sold under °

Q strict guaranty. *

o National Ore & Reduction Co., o

O ST. LOUIS, MO. O

O Branch Agencies and Supply Offices: q
* EioHiBD Baied & Son, Ironmongers, *
O Hamilton, England, and Glasgow, Scotlaod. O
* Wm. CLENDiNNENa fit SONS, Montreal, *

2 Can. O
* D. C. Cabouj & Co., Pittsburg, Pa. •
* The JoDNSON Mtq. Co., San Francisco, 9

* *
o *o«o«o«o*o»o*o«o«o«o«o*o*

o

LEVIATHAN
DYNAMO ^
BELTS

iMitiMiMiIiliilljl
RUN ST-RAIGMT,

Are Stronger, will run more steadily,

and transmit more power than any
belt made. Oil has no effect on them.

Cost less than leather. . Every belt

guaranteed. Write for price and sample.

MAIN BELTING CO.,
Sole Manufacturers.

1221-1235 Carpenter St., Philadelphia.

120 Pearl Street, Boston.

248 Randolph Street. Chicago.

Main Driving Belts a Specialty.

The Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Mtnultelurirt %\ th«

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BUILT IIV tJNIXS OF SO TO 1,000 H. I».

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Glasses of Iron Work,

Hpeelflcstlona, drawlBgc and Prlees faralske*
on application.

Send for Catalogue of Climax and Compound Boilers.

R00TIMPR0VEDWATERTU6E BOILER.

SBLLINO AOBNT&

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff Street. NEW YORK'.

REG.TRADE MARKS

ywjUuy>,J)'unv,

The Phosphor Bronze Smelting Co. [imited.

2200 Washington ave.,philadelphia.

"ELEPHANT BRAND PHOSPHOR-BRONZE'
INGGTS,CASTINGS,WIRE,RODS, SHEETS, ETC.— DELTA METAL
CASTINGS, STAMPINGS and FORGINGS
ORIGINAL AN D Sole Makers I NTHE U.S.
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VICTORY
-OF-

'?

OVER TMI

American Bell Telephone Co.

TO THE TELEPHONE PUBLIC:
The American Bell Telephone Co. and its side partner, the Western Electric Co., have long tried

to intimidate the public against using telephones manufactured by the Western Telephone Construction

Co., on the ground that it infringed the famous Watson patent, No. 270,622, coveiing the telephone switch.

The Western Telephone Construction Co. has been sued on this patent, and has been lighting the

matter in the courts for nearly two years. On November 7th it exploded a bomb in the enemy's camp

by introducing into the Court evidence, a certified copy of a Canadian patent covering the same
invention, granted to Watson July 30, 1880, and which expired on July 30, 1895. By the famous

Bate-Refrigerator case, the American patent expired with the Canadian patent on this

latter date, and the invention covered thereby has since been public property.

THE CANADIAN PATENT WAS KNOWN TO EXIST BY THE
BELL COMPANY, AS THE NAMES OF THEIR PROMINENT ATTOR-
NEYS APPEAR ON THE PATENT. THE PUBLIC MAY DRAW ITS

OWN CONCLUSIONS.
While other so-callrd telephone companies have allowed their customers to be persecuted by the

Bell Co. and its allies, by not protecting them from patent suits brought agaiost them, the Western

Telephone Construction Co. has not only been successfully fighting its own battles, but also those of its

customers. It will continue to do so.

WESTERN TELEPHONE CONSTRUCTION CO., Chicago, III.

THR TEIaRPHONR HAND-BOOK
BY HERBERT LAWS WtBB.

MenUjfi.r of the Arnericati IrifitUute of Electrical EiKjineers, and of the hi Rtitution of Electrical Engineers, London. Author of ''A Practical Guide to the Testing of
Inmlated Wires and Vablex." Joint Author of ' Electricity in Daily Life."

t^& IRasos, I30 lllus-tra'tions, Clo-bH, l-land-Boolc Size, ^rioe $I.OO.
KXTUACT FliOM PREFACE.

"TlilK Ilttio In)r)k lifts no i>retr!iislon to be considered a complete treatise on teleplionv as It exists In America. The time for such a work Is not yet come. But It Is felt that there Is a demand
for a prairtlcal book on telephone working and inanapement, and the TICLKriiONK HAND HOOK Is hq jittompt at meeting that deinaod. With the exception of a few chapters dealing: with
ri;rlain forms of tratiKuiltters and receivers nscMl In Enrope, which are ^Xvoxi for the Information of those who may wish to oriKape in the manufacture of telephones, the book is based entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have orlfilnated In tlils country."

No pains liave been Hparod to make It the best book of Its kind. It Is rlt;lit ui) to date, intonsoly pracllcal, and so plain and clear In Its language that anyone can understand and learn from It

dverythlng rcgardloff telephone work and management. It conforms In size and style to our other Iiand-Bjoks whlcn have been so favorably received by the entire electrical fraternity.

CHAITKIl 1. The Invention of the Telephone.
2. Hound Waves. Articulate Hpeecli.
a. Klectrlo Telephony. The IJell Telephone.
4. Tlie Microphone.
B. Current Induction. Electromannotlc In-

duction.
C. The Induction Coll: Its Use In the Tele-

phone Tranttmlttor.
7. The rorn:ii<t'i 'J <-lfphono Circuit.
ft. Ma«ti'-t i'l'-plinrif-H.

(t. The l'.''ll I i-l''j.hon(! Rocdvcr,
I(). other fonns of Mannet Telnjdiones.
11. The (iower, A(bT and D'Arsonval Hecelv-

erti. MereadP-r's Itl-Telephono.
\'z. The KleiiKtNK, Kotyra, Nnuiiiayer and

JiDttohor HocelverH.

-COISTEISTS.-
CnAl*TEUl3. Carbon Transmitters.

U. The Itlake Trausmltter.
15. The l.ouK Distance Transmitter.
16. The Solid-back Transmitter.
17. The IJerllner Transmitter.
18. The Cuttrlss Transmitter.
19. Various European Trani^mltters.
20. The KUlrhtH-v of Carbon Transmitters.
21. Itatt(»rli's fur Telephone Work.
22. OncnClrcmt IWittcTles.
23. Closed Cltciill. Hattorles.
2'1. Tlio I'ractkiii Management of Batteries.
2r>. Magneto Hell.
WI. Automatic Swltclies.
27. Telephone J.lne (Jonstructlon.

CHAPTEIt28. Metallic Circuit.
29. Undercround Wires.
30. Lightning Arresters.
31. Inside Wiring.
32. Installation of Telephone Instruments.
83. Inspection and Mafutenance.
84. The Condenser; lis Use In Telephony.
36. Electromagnetic Retardation.
36. Exchange Working.
87. Small Exchanges.
38. Party Lines: The Bridging Bell.

39. Long Distance Telephony.
40. Duplex Telephony.
41. Simultaneous Telegraphy aod Telephony

Appendix.

Pobu<ihedandror<iaiei>y ELECTRICIAN PUBLISHING CO.; Suite BIO Marquette Building, CHICAGO.
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ELECTRICITY FOR ENGINEERS.
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I, CONTENTS.—CHAPTER I: Electricity; Positive and Negative; Conductors,
Non-Conductors and Insulators; Electro-Motive Force; Volts; Resistance; Ohms; Current; Am-
peres.—CHAPTER II: Dynamos; Magnets; Field Coils; Electro Magnets; Permanent Magnets.—
CHAPTER III: Armatures. Construction of, Different Kinds of; Commutators, How Made andCon-
nected: Heating of Armatures; Eddy Currents.—CHAPTER IV: The Current; How Produced;
Induction; Series Wfeund Dynamos; SliuntWoimd Dynamos; Exciting the Fields; Constant Cur-
rent and Constant I^otential Dynamos; Series and Parallel; Parallel or Multiple Arc System.—
CHAPTER V: Incandescent Lamps; Filaments; Connections; Flashing; Exhaustinji; Testing;
Candle Power; Operated in Series; Automatic Cut-Out; In Multiple ArcorParallel; Multiple Series;
Multiple Series Cut-Out; Three "Wire System.—CHAPTER VI: Tlie Arc Light; How Formed;
Causes of Unsteadiness; Remedy; Effect of Shades or Globes; Shape of Carhohs Under Different
Conditions of Burning; Arc Lamps; Regulating and Cut-Out Mechanism; Action of Current; Clutch
Lamps; Clockwork Lamps; Double Lamps; Troubles in Lannis.—CHAPTER VII: Commutators
and Brushes; The Brush Commutators; 15rushes; Different Styles of Brushes; Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes- Sparking
at Brushes; Care of Brushes and Commutators; Flashing.—CHAPTER VIII: Current Regulation;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Coils.—CHAPTER IX:
American System of Automatic Current Regulation; The Dynamo; Regulator; Action of Regulator.
CHAPTER X: Brush System of Automatic Current Regulation; Brush Armature; Diagram of Cir-
cuits through Dynamo. Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial:
Dial Controller; Circuits and Connections of No. 8 Brush Dynamo; Circuits of Compound Wound
Constant Potential Brush Dynamo.—CHAPTER XI: The Edison System; Automatic Regulator;
Circuits of Regulator: Circuits of Dynamo; Action of Regulator; Howell Pressure Indicator; Dia-
gram of Circuits; Description of Parts and Operation.—CHAPTER XII; Excelsior System of Auto-
matic Current Regulation; Dynamo; Armature: Diagram of Circuits; The Regulator and Motor;
Action of Reaulator.-CHAPTER XIII: Schuyler System of Automatic Current Regulation;
Dynamo; Armature, Commutator and Brushes; Diagram of Circuits in Armature and Field; Regu-
lator; Circuits in Regulator.—CHAPTER XIV: Thomson-Houston System of Automatic Current
Regulation; Dynamo; Armature; Commutator and Brushes; Controlling Maenet; Wall Controller;
Diagram of Circuits; Air Blast.—CHAPTER XV: Waterhouse System of Three-Brush Automatic
Current Regulation; Dynamo: Extra Brush; Resistance Coils and Regulator. CHAPTER XVI:
Ampere Meters; Tangential Scale; Solenoid Meters.—CHAPTER XVII: Voltmeters; Pressure
and Potential Indicators.—CHAPTER XVIII: Testing; Galvanometers; Astatic Needle; Differ-
ential Anparatus.—CHAPTER XIX: "Wheatstone Bridge or Electrical Balance; Diagram of Cir-
cuits and Methods of use; Bridge and Rheostat; Roimd Form; Square Form.—CHAPTER XX:
The Magneto as a Testing Instrument; Armature; Field; Bell; Diagram of Circuits.—CHAPTER
XXI: Coupling Dmamos Together; In Series; In Shunt; Series, Shunt and Compound "Wound Ma-
cliines.—CHAPTER XXII: Switches and Switchboards: Loop Switch; Plug and Socket; Change
Over Plug and Socket: Conclusion. CHAPTER XXXIII: Electric Motors: General Principles the
Same as m Dynamos; Types; Shunt and Series Motors Suitable for all General Purposes; Regula-
tion of Shunt Motors; Of Series Motors; Counter E. M. F.; Direction of Rotation and Direction of
Current; Starting Motors; Diagram of Connection.

PART II. CONTENTS.—CHAPTER I: Alternate Current Dynamos; Rrinciples of thd
Field: Field Current Armature; Winding; Connections; Lamination; I^fferent Types of Alterna-
tors; Regulation; Leading Systems; The Brush Generators; Magnets; Armature; Principles of in-
duction.—CHAPTER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatures;
Field Magnets; Ferranti Armature; Field Magnets; Winding; Collectors.—CHAPTER III: Dyna-
mos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current Dynamo;
The Armature; Self Induction; Regulation.—CHAPTER IV: Induction Coils; Converters; Trans-
formers; Economy of Distribution; An Electrical H. P.; Losses in Conductor; Induction Coils; Ef-
fect of Induction; Transformers.—CHAPTER V: Transformers Continued; Induction Coils; Con-
verters: Transforming Up and Down; Design of Transformers; The Static Charge; Protection
Against; Grounding the Secondary; Other Devices; The Foil Protector; Different Types of Trans-
formers.—CHAPTER VI: Transformers, Concluded; Fuses; Regulation; Winding of Transformers;
Connecting to Circuit; Regulation; Safetj' Fuses.—CHAPTER VII: Parallel System; Series Arc
Light System; Diagram of Circuits; Parallel System; Primary Circuit; Secondary Circuit; Placing
of Transformers; Fuses- Diagram of Series Arc Light Circuit.—CHAPTER VIII: Lines of Force;
Hysteresis; Magnetic Penetration; The Circuit of Lines of Force; Experiments with Magnet;
Rapidity of Reversals and Hysteresis.—CHAPTER IX: Arc Lamps; In Series; The Westinghouse
Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism; Flat Carbons.-CHAPTER X;
Arc Lamps, in Multiple; Slattery Differential Lamp; Mechanism of Lamp; Its Operation.—CHAP-
TER XI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Currents
Differ from those used with Continuous Currents; Ammeters; Voltmeters; Description of Several
Forms of Instruments.—CHAPTER XII: Measuring Instruments, Continued; Hot Wire Instru-
ments; The Cardew Voltmeter; Details of the Instrument; Low Potential Voltmeter.—CHAPTER
XIII: Voltmeters; Double Coil A'oltmeter; Two Types.—CHAPTER XIV: Spring Meters; Curled
Spring Meter.—CHAPTER XV: Twisted Strip Instruments; Diagram of Connections and Opera-
tion of Instrument.—CHAPTER XVI: Recording Meters; Stanley Meter; Construction and Prin-
ciples of Operation; Diagrams of Parts; Slatterylnduction Meter; Description of Parts and Prin-
ciples of Oijeratiou; Watt Meter; Thomson Meter.—CHAPTER XVII: Generators in Parallel;
Difficulties in Operating: Alternate Current Generators in Parallel; Arrangements of Circuits and
Machines for Operating in Parallel; Diagram of Common Arrangement of Machines and Circuits.—
CHAPTER XVTII: Ohm's Law; Strentitli of Current; Formulas and Examples; Power and Heat-
ing Effects of Currents.-CHAPTER XIX: Ground Alarms and Leak Detectors.

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBUSHING CO., SIO Marquene BIdg., CHICACO

"ELECTRIC LIGHTING,"
A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

Engineers, Students and Others Interested in tiie Installation or
Operation of Electrical Plants.

'rio<

DI3 B. CROCKE
Professor of Electrical Engineering, Columbia University, New York

F'r^paicl. - Pra^-tical and Lip-
Just the Book you want. 450 Pages, over 150 Illustrations. Read the

: OF" OONTEIM-

-to-Da1:4

Chapter I, Introduction; Chapter II, History of Electric Lighting; Chapter III, General Units and Measures; Chapter IV, Classification

and Selection of Electric Lighting System; Chapter V, The Location and General Arrangement of Electric Lighting Plants; Chapter VI, Build-

ings for Electric Lighting Plants; Chapter VII, Possible Sources of Electrical Energy; Chapter VIII, The Steam Engine, History and General
Principles; Chapter IX, Steam Boilers for Electric Lighting; Chapter X, Steam Engines for Electric Lighting, General Construction; Chapter
XI, Typical Forms of Steam Engine for Electric Lighting; Chapter XII, Steam Engines for Electric Lighting, Selection, Installation and
Management; Chapter XIII, Gas, Oil and Hot Air Engines; Chapter XIV, Water Wheels and Windmills; Chapter XV, Mechanical Connec-
tions between Engines and Dynamos, Direct Coupling, Belting and Shafting; Chapter XVI, Toothed, Friction and Other Gearing; Chapter
XVII, Principles, Construction and Management; Chapter XXI, Applications of Accumulators in Electric Lighting; Chapter XXII, Switch-
boards, Including Switches, Fuses and Circuit-Breakers; Chapter XXIII, Electrical Measuring Instruments; Chapter XXIV, Lightning Arresters.

E\ery Engineer and Electrician who desires to thoronghly master the Art of Electric Liighting should have a copy of
this hook. Sent promptly.

ELECTRICIAN PUBLISHIN6 COMPANY,
Suite 510 Marquette Building,

OMK
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The Painter=Morrison Push Button Flush Switch.
PATENTED DECEMBER 22, 1891.

This Switch is absolutely the only Flush Switch on the market combining simplicity of

construction with perfection of mechanism.
They are entirely fire and damp proof, sides and base being porcelain.

They can be wired without taking apart, saving time and labor.

The finishing plate can be made to harmonize with other decorations of the room, and need

not be put on till all other work is done.

They are positively non-arcing.

They can be placed in groups and are easily accessible in all their parts.

The buttons indicate by the touch whether on or off.

They are finished with brass, nickel or copper face plates, and all parts are interchangeable.

The Switch is lo ampere. Double Pole.

Price $2.00. A small extra charge for any special finish desired.

nORRlSON SOUTHERN ELECTRIC CO.,
MANUFACTURCRS,

IHoen Buildine, B^l-TOIVIO^E, IVI^.

5

Jl)ST PUBLISHED.

DYNAMOS
A practical explanation of the Designing,

Construction, Operation, Main-
tenance and the

CARE AND MANAGEMENT
...OF.;.

DVlNAiVlOS,
BY F. S. HUNTING,

Chief Eng-ineer Fort Wajiie Electric Cor-
poration.

20 Pages, Size 7 by 10 inches. 26 Illustrations,
Pamphlet Form.

PRICE, 2S CENXS.

ELECTRICIAN PUBLISHING COMPANY,

Suite 510 9Iarqaette Bldff., Chicago.

Vertical Phfladelphia Corliss Engines,

Simple, Compound and Triple Expansion-Any Power.

CONDENSERS, AIR PUMPS, BLOWING ENGINES,

COMPRESSORS, HEATERS, STEEL CHIMNEYS.

Horizontal Philadelphia Corliss Engines,
.... ,Anx S-tyle

tSEIilillirCi AGENTfS

:

New York, Chas. A. Bennett, 126 Liberty St.; Boston, Kellogg & Witherbee,
41 Federal St.; Chicago, Wm. F. Parish Mach. Co., Harquette Building, Chicago,
111.; W. J. Creelman, 818 Granite Building; Charlotte, N. C, Mecklenburg Iron
Works; Detroit, Louis Scofield, Rooms 10 and 11 Peninsular Bank Building;
Johannesburg, Z. A. R., Sherriff Swingley & Co.; New Orleans, La., Consol-
idated Eng. Co., Ltd., 817 Union St.

Philadelphia Eng. Works, Ltd., Piiiiadeipiiia, pa

On receipt of^

iO CENTS
We will send you a

Western ElectrlcM

looiiM Scleile

FOR 1896.

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette BIdg., CHICAGO.

WESTERN ELECTRICIAN
Although lar

FOUND

Contains more news for the busy

reader than can be found in any

other journal devoted to electricity- Although large claims of superiority have been made

by our contemporaries, it has been rflllMIt t^^t the Western Electrician is far

above the other papers in the matter PUUnU ^^ news, as is evidenced by the follow-

ing testimonial: ^'Although I have taken every electrical journal, there is none I like so weU as

the Westem Electrician/^ This is the reason the Western Elec-

trician has so large a circulation, even if it was not found at the NORTH POLE.

AMERICAN -BALL ENGINE.
The result of twenty=f!ve years' experience with four thousand engines, designed

and built by Mr. Frank H. Ball.

The latest development in practical steam engineering. New features, improved design and
finish, but the same old valve that has saved thousands of tons of coal in the last quarter of a
century, and is the only form of valve used in single valve automatics, that follows its own wear,
and never leaks.

We also build a full line of multipolar dynamos and motors, and our new six-pole generators are
adapted to our American-Ball Engine, making complete and symmetrical generating units

AMERICAN ENGINE CO., Bound Brook, N.J.
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We are making the very best Carbons now on the market^ and

selling them at prices that you cannot afford to remain unaware

of* Operating as we do the largest factory outside of the

'* Trust/* with a daily capacity of 150,000 carbons, the prompt

execution of large orders is assured*

the: aivierioaim oaroon oo
IMoblesville, Ind., U. S. /V.

,
DlCTiiiARY-

624 pages, $3.00. 150 pages, $1.00.

fpilMPUflEO
X-

SLOAN£

IJO pages, $1.00. 158 pages, $1.00. 133 pages, $1.00.

An Excellent Series of Electrical Books.
BY T. O'CONNOR SL-OHNS.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. • Necessary Adjuncts to every Library. Send in your Orders.

Suite 510 Marquette Building, Chicago.ELECTRICIAN PUBLISHING COMPANY,

Is the General Electric Company's Long Burning
Arc Lamp the ideal long-service lamp?

BECAUSE
Its use induces a rednction in the carbon account, saves trimming ex-

pense and economizes current.

AND BECAUSE
The lamp gives off no dust, the frame rods cast no shadows, the lamp
does not hihs and sputter.

XA/^ri-te -for Our lllcis-tra-tedl F>amphle-t.

General Electric Company,
MAIN OFFICE . SCHENECTADY, N. Y.

Sales Offices in All l_arse Oi-fcies of tiKie Clni-ted S-ta-fces.

For Canada, address Canadian General Electric Company, Ltd., Toronto, Can.
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?UT SHOWINO ..

PUTESf

ME.

WILLARD

STORAGE

BATTERY

Hn
JOINTS
SOLDER
PASTE

U PELLETS

^[CIlNSyLATIOI

""•- BATTERY CO-

CLEVELAND OHIO
We Guarantee No Infringements.

Purchasers Protected.

*1)y>iamo
(^ELTINto

RAWHIDE

Ee- leather,

ltz's patent

Pulley cover.

Ielt dressing
ANO

'BELT CEMENT.

»t. JLonis, HOm V. B. A,
|Jot(irciila

BBANOHJIB: IM Sanuner St., BoBton; 113 Llbertj St., Km Vork-, 129 North 8d St., FhUsdelphlc.

THEATRE DIMMERS,
lRONCLADRHEOSTATCO,,Westflel(l,N.J,

ELECTRICAL BOOKS,
Xkll Kinds.

ELECTRICIAN PUBLISHING COMPANY,

Suite 510 Ilarqnette, CHICAGO.

VULCANIZED FIBRE GO.
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Ked, Black and Gray. Send for Catalogue and Prices.

wiL^fN^b^^o^iJ-DEL. The Standard Electrical Insulating Material of the World.

e:s-ta.bl.ishe:d is73.
sole manufacturers of

HARD VULCANIZED FIBRE
office:

14. dey st., new york.

RCWlREDwrrw RAV01 WHrrE

OFFICE

Thi^ Ferris V^heel Co.
1131 THE Rookery.

CmciGO, April 30, 1896.

NEW YORK INSUUTED WIRE CO.,

320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing tht merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is verj' much exposed and the test

will no doubt be a most severe one.
Yours very truly

THE FERRIS WHEEL CO.
By L. V. Rice. Mer.

Used e-xclusively for all Incandescent Light-

ing at World's Columbian Exposition.GRIMSHAW WHITE CORE.
nawru \IIUITC PHRP Used in some. of the largest buildings in the Unitei

PnMDrTITinU l lUr UIIDC used by some of the largest central stations

UUillrlllM lull Llllb W Int. and Fire and Police Departments in the U.S.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company^
MAIN OFFICE:

13-17 Cortlandt St., New York. BRANCHES;
1325 jjg^j^g^^-gf 134 Congress St. t02'Sacraniento St

BOSTON: SAN FEANOISCO.

Black Diamond File Works.
Est. 1S63. Inc. 1895.

^ Twelve

; Medals

Awarded al

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

«nr goods are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS. RODS AND TUBINO.

For Electrical and Mechanical Purposes, Railway Dust Guards, Washers
and Packings., .Patent Insulating Cleats. |.

MANUFACTt;Rm> BY

THE KARTAVERT MANUFACTURING CO., Wilmington, Del.

STEEL MOTORS
«"° DYNAMOS
1-2 to 10 H. P.

PRICES TO

SUIT

THE TIMES.

Room 41,

236 Superior St,

HIGH GRADE and

EFFICIENCY.
LOW
SPEED.

Agents Wanted.

Write for Terma.

RDPRECHT

ELECTRIC

COBPiHy,

Cleveland, Oblo.

Electric UKhtlnK and
i'owejr Api>Hratu8.

THE

Boston, Ma«fl.,No. lat.Sunniufr St.

New York, N. V., No. 14 llr.iivl ,st,

riillBflolphla, I'a.. No. »Ki An ii :st.

Atlanta, (la., H'lllltillilc llMi;

CMilcaco. III. Mooadiiock IlliJi;.

St. I/Mlls. Mo., WulDWrlKlit llliln.

Han Franclsno, Cal.. No. li; l^'lrst St.

lMll"l>oru', l'a.,.lohn K. llldall. Carnegie Bldg.

ELECTRIC CO.,

Office and WorkH. Cor. Belden and Madon Htn., OLEVKLAND, onio.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

^'Tr!HixsoNr Simplex Blectrical Company,

nS? Monadnock Block. CHICAGO. 75-81 CornhUI, BOSTON, MASS.

'. IVIOOIRS,
MANUFACTURER OF

INSULATED ELECTRIC WIRE,
aOO ANJD 203 KORTH THIRD STREET. PHILADELPHIA. PA.

INSULATED WIRES and CABLES
Aerial,

Underground and

Submarine,
For

VJEI.KFa01VK,
TBIiKeBAPH,
U«HT and PO'WMMt.

Lead encasing in all its

eranches.

KKBITE TAPES.

W. R. BRIXEY, Mfr.,
J. E. HAM, Cen'l Agt.
203 Broadway, New York
S. F. B. Morse,

Chicago, III.

CALIFORNIA
ELECTRICALWORKS,

San Francisco, Cal.

NEW ORLEANS
ELECTRIC CO.,

New Orleans, La.

KENNEDY&
DUPEROW,

Washington, D. C.

WILLAKD L. CANDEE. I T,,,,.„.„ ,[._,„.., GEO. T. MANSON. W. H. HODGIWS.
a.DUEAUTCHEEVEB.P'^^^^'^^^'^sers, Gea'lSupt Secretary.

THE OKONITE COMPANY, LIMITED,

253 Broadway, New York.
INSULATED

WIRESandCABLES,
For Aerial, Submarine and Underground Use.

, Gandee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape.

BRANCHES: Chicago, Boston, Philadelphia, Pittsburgh, Minneapolis, Cincinnati, Kansas City,

Omaba, Louisville, St. Louis, San Francisco, London and 5o. America.

^ON'^:

ANDFAJ|ORY,SANDiBKr,0
KNTS: )

Mayn^ Bnglund, Bi
SmitS^— ^ogl

cWaTiace,HaL
Bd. P. Sharp, 44 NlaL
Arthur S. Cartridge

BIdg.. SALooIs, n'o.
|J. n. AtklniHc Co.. t4S9

Chicago.^.
Reger j|aAtwat«tr. SM Pin;

CentraJTEIectHCo., 173 Ai
Harry M. SbaiR 136 uEerti

SOLE
MAKERS IN THE

U. S. A.

Fuel Economizer Co.,

MAIN OFFICE AND WORKS: MATTEAWAN, N. Y.

^ESTIIN ElBcMcal hmmni Co.,

—^^^^ 114-120 William St.,
"" " -- -

Weston Stasdard Foriabk Direct Reading

114-120 William St., NEWARK, N. J., U. S. A.

Voltmeters, Millivoltnieters, Voltammeters,

Ammeters, Mllllammeters,

Grounij Detectors and Circuit Testers,

Olimmeters, Portable Galvanometers.

Our Portable iDStruments are recog-

nized as The Standard the world over.

The Semi-Portable Laboratory Stand-

ards are still better.

Our Station Voltmeters and Am-
meters are unsurpassed in point of ex-

treme accuracy and lowest consumption
of energy.

The NORTHERN ELECTRICAL MFG. CO.,
S/Iadison, 'NA^I^.,

Manufacturers Of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILINQ OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space in the ordinary manner. All bearings

self-oiling. See our new patented device for CONNECTING nOTORS DIRECT TO LINE SHAFT
SAVING PELTS, PULLEYS AND FLOOR SPACE.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA*

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

VTh "CAHALL"
VERTICAL WATER TUBE BOILER.

BEST IN THE WORLD.
Manufactured by

The AuKmaa & Taylor Machinery Co.

SEND FOR CATALOGUE.
Cahall Sales Department,
Sole ARcnts tor the U. S.

Baak of Commerce BIdg., Pillsburg.

The Rookery, Chicago.

542 Drexel Bid;.. Philadelphia.

ini.STremont Bids.. Bostoa.

US Taylor Bnildloi, New York City.

WASHINGTON PATENT AGENCY,
908-914 G St., N. W., Washington, D, C.

Largest in the world. Advice free. Electrical
Experts.

IMPORTED

CARBONS
> FOR ARC LIGHTS.

Soft Cored and
Solid.

"Wkite for Prices.

55 S. Canal St., I

ED. WERTHEIM, ..ClilcaRO.

UP - "What ST/»*x f -Whj

Elec ^. CdU le. eoT^dnlt-g^lVvr*'

aTi el .Ace«ss-'

LDNDELL MOTORS.

Armored
Insulating

Conduit.

Interior Conduit

& Insulation Co.
Oeneral Oiflces and 'Works

:

34th Street, - - NEW YORK.

PARANITE
INSULATED WIRES .a# CABLES

For Aerial, Submarine and Underground Use.

White Core Lamp Cord.
Telephone and Telegraph Cables a Specially,

Indiana Rubber & Insulated Wire Co-.-'^Nmlgr'

WESTON ENGINES.

WIRES AND CABLES

High Pressure Boilers.
Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES;
.rnHANSOHOLLSiCO., - 126 Liberty St., N.Y.cilv
THE REYNOLDS-LABOR & CO., 41 No. TtO St., Phil'.

SCRANTON SUPPLY & MACH'Y CO., - Soranton, Po.
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WHEELER REFLECTOR CO.,

23 Washington Street, BOSTON, MASS.

-*,-^-»-'^-

THE LARGEST REFLECTOR MANUFACTURERS
IN THE WORLD.

Hundreds of styles for every conceivable use.

Electric, Qas or Oil Reflectors, Tin Shades,

Cluster Lights, Reflector Chandeliers, Street

Lighting Fixtures, Street Railway Headlights,

Etc., Etc

New Catalogue Just Out. Reduced Prices.

IVI Best Switch for the Least Money.
Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension.

Handsomely Finished. Absolutely Reliable.

. . . MEDBERY INSULATION AND OVERHEAD TROLLEY EQUIPMENT. . .

THE STASDAKD KAII/'H'AY MATEBIAIi OF THE WOKI.I).
THE FIBERITE CO., nechanicville, N. Y. JOSHUA HENDY HACHINE WORKS, San Francisco. Cal.

S. F. B. nORSE. rtarquette Buildin;;. Chicaro. FLEMING & POILLON, 39 Cortlandt Street. New York.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ.ALLEN& KELLY. »™.
J

OHIO.

Alcatraz Electrical Compound,
Mannfactni-ed by

THE CALIFORNIA ASPHALT CO., 'i'i^^lV!-

ABSOLUTELY UNEQUALED FOR
ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator

Shelving, Circuit and Switch- Boards.
WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under

cement, etc.
PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATING CABLES, Lead-Covered Pipes, and all underground work.

ALCATRAZ ELECTRICAL COMPOUND is manufactured of I he celebrated brand o£ Alcatraz Asphalt, and possesses many well-known points of superiority.
It has bei'n tried under severe and e-Nacting conditions, and has given perfect satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.
Adheres Tenaciously. Not affected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Oases, and possesses
great strength and elasticity. I'.mnf.' the producers of the raw product, we are enabled to save tlie niiddleman's profit, and offer consumers a superior article at a

Q p WILLIAMS, Sole Agent u. s. A., 394| Coftlandt St., New York City.

$1.00 FRANKLIN MOTOR $1.00
Do not fail to have it on your list of holiday goods. Positively

the best selling novelty yet produced. Note prices

Box containing 100 dollar Franklin Motors $50.00
Box containing 54 " Franklin Motors $30.00

CAN FILL ALL ORDERS PROMPTLY.

FRANKLIN ELECTRIC & MFB. CO..
ONI-HALF ACTUAL SIZE. IVIiamisbure:, OHio.
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The Setting Sun

greets the " Pioneer '' as his most

worthy successor, and when the

" Pioneer" is burning it is most

difficult to note when the sun has

set and his life-long successor

begun to supply artificial day-

light. Sunlight is a cheap bless-

ing and the ''Pioneer'' though

its chief aim is quality, on the

long run is the most economical

light yet invented. It burns 150

hours without change of carbons,

gives a soft, steady light and is

simple and safe.

The electric ARC LIGHT CO.
LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN.

687 & 689 Broadway,
NEW YORK.

Jewell Belting Co.,

TAKHERS OF

OAK BELTING LEATHER,
aiannfactiirers of .

High Grade Oak Belting,

HARTFORD, CONN.

STEEL MOTORS
>"° DYNAMOS,
1-2 to 10 H. P.

PRICES TO

SUIT

THE TIMES.

Room 41,

236 Superior St.

HIGH GRADE and

EFFICIENCY.
LOW
SPEED.

Agents Wanted.

Write for Terms.

RDPRECHT

ELECTRIC

COMPAHY,

Cleveland, Ohio.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Abendroth & Root Mf. Co. xvii

Adams-Bagnall EL Co x

American Battery Co
American Carbon Co ix

American TA. Heat. Corp... xi

American EL MeterCo—
American Elec. Works xi

American Engine Co xvi

Armorite Int. Con. Co.. . . iv

Arnold, B. J ' XV

Auerbach-Woolverton EL
Co ; xlii

Auto. Gir. Breaker Co.xii, sv^i

Bain, Force xr

BakerA Co x

Ball Engine Co
BamettCo., G. &H xx

Besly A Co.,Chas. H xx
Bowers Bros

Brady, T. H xii

Brill Co.. J. G xvii

Brtiey. W. E i

Brown, D., Cedar Co xU
Brosh Electric Co xx

Bry*n A Humphrey x^

Buckeye Electric Co
Butler Hard Rubber Co ... . xiii

Cahall Sales Dept 1

California Aspbalt Co li

Card Electric Co 1"^

Cbannon Co,, H xtH

C. B. & Q. R. R xll

C. ct N. W. Ry XV
Chicago Edison Co Iv

Chicago Fuse Wire & Mfg.
Co xii

Chic. GenL Fixture Co...

Chicago Ins. "Wire Co
Climax Gas Engine Co xvi

ClonbrockS. B. Co xvii

Clymer & Heilman xv
Colburn Electric Mfg. Co..

Conard, Thos. P xvi
-Gonn. Tel. & EL Co.-, The. xlii

Coiisolidated Ins. Tube Co. xi

Cutter El. A Mfg. Co viii

Dayton GlobelronWks. Co. xvi

DeVeau & Co xiv

Diamond Electric Co ix

Diehl Mfg. Co vii

Directory, Principal Elec.
and Mech. Engineers... xv

Dixon Crucible Co. , Jos ... x

Eastern Elec. Cable Co ... .

Eddy Elec. Mfg. Co v
Edison Dec. A M. Lp. Dept.

Edison Mfg. Co xl

Electric Arc Light Co ill

Electric Appliance Co x
Electric Storage Batt. Co. xvili

Electrician Pub. v-o

xil, xiii, xiv, xix

Empire China Works xiv

Eyanson & Armpriester.. x

Fair Tel. A Con. Sp. Co.... xiv

Ferracute Mach. Co
FiberiteCo., The ii

Forest City El. Works....
For Sale Advertisemta xii

Fort Wayne El. Corp xi

Franklin El. A Mfg. Co. . . li

Fuel Economizer Co i

Garlock Packing Co
Garvin Machine Co., The .

General Electric Co viii

Globe Elec. Heating Co... iv

Guild A Lord

Hart, C.S.... xii

Hart AHegemanMfg. Co. v
Henney Buggy Co vlli

Hine A Co., L. A xil

Bine & Robertson

Hodge, Walsh A Loring. . . xll

Holmes Fibre-Graphite Co.

Huebel A Manger xil

Illinois Engraving Co xv
Imperial Porcelain Works
Ind. Rub. A; Ins. Wire Co. I

Interior Conduit A Ins. Co. 1

Intemat'l Cor. Schools., xii

International Elec, Co xil

Iron-Clad Rheostat Co.. xx

Jewell Belting Co Hi

Johns Mfg. Co., H. W x

Kartavert Mfg. Co
Klipstein A Co.. A
Kneeland Reflector Co xx
Knott. L. E., Apparatus Co. vi

Krotz , Allen A Kelly ii

Lasell A Co., Edward x
Leclanche Battery Co xiii

Leffel A Co., James xvi

Leonard, Ward, Elec. Co..

Locke, Fred. M x

Lombard Water Wh. G. Co. xi

Main Belting Co ."

Manhattan Gen'l Cons. Co.

McKeague, J. B
McLennan A Co., K
McLeod, Ward A Co ix

McRae, A. L XV
Menominee El. A M. Co. . . x
Metropolitan Elec. Co xix

Midland Electric Co
Moore, Alfred F i

Morrison Southern El. Co.

Munsell A Co. , Eugene .... x

Murray A Co., Jas. J

National India Rubber Co.

National Ore A Red. Co.. xvii

New York Ins. Wire Co. xx
Nicholson File Co xv
Norman, J. J. Co . . . ,

. xvii

Northern Elec. Mfg. Co ... . 1

NorthwestEuglneer'g Co. xiv

Ohio Electric Works xii

Okonlte Co. , The 1

Orne Elec. Const. Co xiv

Otto Gas Engine Wks xvi

Partrick A Carter Co viii

t*artrtdge Carbon Co 1

Pearson, F. J. Mfg. Co
Peerless Rubber Mfg.Co.. . x
Perkins El. Switch Mfg. Co —
Peru Elec. Mfg. Co viii

Phila. El. A Mfg; Co ".

PhiTaaelphia Eng.Works .

PhiUlps Ins'd. Wire Co . . xi

Phoenix Glass Co xi

Phosphor-Br0n2eS.C0.Ld, xvii

Piqua Iron Works xi

Pratt, Chas. A xv

Queen A Co i

Racine Hardware Co xvi

Reisinger, Hugo ix

Richards A Meacham xi

Rupreeht Electric Co iii

Samson Cordage Wks x
Sawyer-Man Electric Co . . . xix

Schwarz, B x
Shultz Belting Co ^ xx
Siemens A Halske E. Co..

Simplex Electrical Co., The, i

Slomi City Brws Worki.,.

Smith, S. Morgan xvi
Standard Paint Co
Standard Tel. A El. Co... xiv
Standard Underg.Cable Co. i

Stanley Electric Mfg. Co.. vil

Storey Motor A Tool Co . . i.v

Stromberg-Carlson Tel.
Mfg. Co xiv

Triumph Electric Co

Valentine-Clark Co -

—

Van Duzen Gas A Gasoline
Engine Co xvii

VanNuis.C.S
Viaduct Mfg. Co. xiv
Vulcanized Fibre Co 11

Want Advertisements ... ill

Washington Pat. Agency . 1

Webber, S. T xii

Webster, Warren A Co xvi
Wertheim. Ed. i

Western Electric Co Iv

Western Tel. Cods. Co.; ilv
WestinghouseELAMf.Co., v
Weston Electrical Ins. Co. I

Weaton Engine Co I

Wheeler Reflector Co U
White Co., The O. C xll

Whitney Elec. Inst. Co. . . . i
WlUardELABatteryCo... vill

Williams, C. P ii

wmiamsp. Wd. Pipe Co. . . xx
Wirt, Cnas

F'or Classified Index of A.dver«isemen-fes See ^eso VI.
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HARDTMUTH GORED CARBONS for Direct and Alternating Current

AFRO l.AIN/1 r HABIRSHAW AND G. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated

r
GENERAL WESTEDN AGENTS

HABIRSHAW AND O. E. CO.'S

WIRES AND CABLES

CARBONS FOR SERIES ARC LICHTINC.
Chicago Eldison C

DEALERS IN ELECTRIC LIGHTING SUPPLIES,

139 Adams Street, CHICAGO.

'J

aRMuRiT
^^ lo

(a

INTERIOR CONDUIT
Here's the way it

looks inside after

bending:

Note how the

Wood-Lining
does not crack,

TMs pl«* of ArmoHle
Interior Condull w&a Miwcd.

u Indkalcd. ]u9l after bending In

(wo placd. »nil id show clearly Ihot lh«

bending DID NOT HURT THE WOODEN
UNINQ. the plete cul out wu (d on end 05 shoUTi,

phoiographed. and from tald phologrsph the accompanying cut Wu tlUdeJ ^^^^^^^^^

ARMORITE INTERIOR CONDUIT CO.,
tTMIO FIWT STIEET. WEST,

DETROIT, MICH.

We nmnnfac*
ture a high
Krade Eolfe
Switch for
ewltohboard
work. We call

it the E Switch.

We have In stock In our Chicago Store

WAITING FOR
YOUR ORDERS

A quick break ewltch, made In eizee from f^O

ampftreB capacity to 800 amperee,
wlU be lifited In our new catalog.
W«* maoufftcture arc agfl Incnu'lescen'

amos aod direct currentmo lore. AlBoarc
llTD'^fl.

;
Sockets, Switches, Cut-Outs, •

; Tubes and insulators,

J Shawmut Fuse Wire and,

Knife Switches,

> Bells, Annunciators,

> Batteries, Push Buttons,

> Fan Motors, Electric Supplies
|

of all Kinds.
|

f;^' Western Electric Company.
Chicago. New York.

THE

Storey
Motors.

Iron-clad. Completely Closed
In. Dust and Moisture
Proof No External Mag-
netism.

Specially Adapted for Direct
Connection to Machinery.

Jti

Special Direct Current Motors for All Classes of Work.

THE STOREY MOTOR & TOOL CO.,
Ar?A8T^oTv^ 212-226 Carter St., Philadelphia, Pa.

CHICAGO OFFICE: Dletroiiolitan Elec. Co., 18G-188 Fifth Ave.
HKVi YORK OFFICE: 130 tiberty Street.

BRANCH FACTORY: Hamilton, Canada.

ELECTRIC HEATERS AVAILABLE TO ALL.
MINIMUM EXPENSE.

rortalile Heiiter for resldencesand offices, size 23 inches long, 11'/. Inches
high, 5 inches wide. Weight 30 pounds.

Highest Efficiency, Simplicity, Durability, Production Guaranteed.
Our Street Car Heaters lead all competitors.

Send for new illustrated circular.

Meating colls renewed like incandescent lamps. Constructed for any voltage. Work on direct
or alternating current. Consumes 6. 8 amperes on no volt current, i. 5 on 500 volt current.

THE GLOBE ELECTRIC HEATING CO.,
147 North 12th

Street, Philadelphia, Pa.

READ THE ELECTRICAL PAPER.

THE CARD ELECTRIC COMPANY,
Id, Ol-iio.IVIansfi

Generators for Power
Transmission and Iso-

lated Lighting.

Generators are all Mul-
tipolar and Slow Speed.

Agenta Wanted In Unoccupied Territory.

UIB
Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates,
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We build all necessary apparatus for the transmission of Electrical
Power tlirongli factory or other buildings.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORK, H. B. Coho & Co., Mail and Express Building.
PHILADELPHIA, Walter C. Mclntire & Co., 500 Commerce St.

BOSTON, G. M. Angler & Co., 64 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, 0., Nevada Bldg., John A. Stewart.

-- ^ -
- CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

Westinghouse Electric and Manufacturing Company,
Pi't'tsburs, Pa.,

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution In Cities, Factories, Mills and Mines,

The Tesia Polyphase Alternating System of Electrical Transmission by which
Power, Incandescent and Arc Liighting may be operated from the same circnits.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

NEW YORK, 120 Broadway. CHICAGO, New York Life Buirding. SAN FRANCISCO, Hills Building. u,.o.i»„i,„„co cr.- (-» nn I 32 Victoria St.. London. S. W.. Eng.
BOSTON, Exchange Building. PHILADELPHIA, Qirard Building. SYHACUSE, N. Y., Bastable Building. wesnngnousc tiec. to., LI a.

^ 32 A,e, de lOpera. Paris. France.
BUFFALO, N. Y., No. 8 Erie Co. Bank BIdg. PITTSBURO, Westinghouse Building. TACOrtA, WASH.. 102 S. loth Street.
CHARLOTTE, N. C, 36-3S College St. ST. LOUIS, American Central BIdg. For Canada address Ahearn & Soper, Ottaiva. Ont.

HART INDICATING SWITCH
FOR ELECTRIC CAR HEATERS.

1 AMPERE/SINGLE POLE, 500 VOLT.

DI&METER OF BASE. THREE INCHES. BREAKS CIRCUIT AT FOUR POINTS.

THE HART & HEGEMAN MFG. GO. J

HIAIRT-F-ORD, CONN.
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STILL PROCRESSINC.

N, IVI
V

DEFINITION UNSURPASSED.

The Latest Tube for Alternating Current is the Greatest
Trinniph Yet Attained.

PERFECT DEFINITION # ADJUSTABLE VACUUM.

Our High Frequency Coils are Siill Selling as Fasi as ihey can be Manufactured,

ELECTRICITY FOR ENGINEERS.
424 PAGES. ILLUSTKATED. PRICE $2.50.

ELECTRICIAN PUBLISHING CO.,
510 Marquette Building, - - Ci-llCA.OO.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accmnnlators.
American Battery Co.
Electric Storage Battery Co.
"WlUard Elec. & Battery Co.

Annniiciatore

.

Chicago Gen'l Fixture Co.
Electric Appliance Co.
Menominee El, &. Mech. Co.
Partrick A Carter Co.

Arc Lamps.
Adams-Bagnall Elec. Co.
Auerbach-Woolverton El. Co.
Chicago Gen'l Fixture Co.
Diehl Mfg. Co.
Electric Arc Light Co.
Ft. Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.
Perkins Elec. Switch Mfg. Co.
Van Nuis. C. S.
Westlnghouse El. & Mfg. Co.

Arc liieht Cord.
Samson Cordage Wka.

Assayers.
Nat'l. Ore & Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Edison Mfg. Co.
Electric Appliance Co.
Electric Storage Battery Co.
Leclanche Battery Co., The.
Menominee El. & Mech. Co.
Metropolitan Electric Co.
Midland Electric Co.
Northwest Engineering Co.
Ohio Electric Works.
Pearson, F. J. Mfg. Co.
Western Electric Co.
WlUard Elec. & Battery Co.

BeUB.
Electric Appliance Co.
Huebel & Manger.
Menominee El. & Mech. Co.
Ohio Electric Works.
Partrick & Carter Co.
Western Electric Co.

Beltlnff.
OhannoQ Co., H.
Jewell Belting Co.
Main Belting Co.
Sbultz Belting Co.

Boilers.
Abendroth & Root Mfg. Co.
Cahall Sales Department.
Clonbrock Steam Boiler Co.
Racine Hardware Co.
Weston Engine Co.

Bool£0, Electrical.
Electrician Publishing Co.

Bronze.
Besly&Co.,ChaB. H.
Phosphor BronzeSm.Co.,Ltd.

Brnsfaeti.
Holmes Fibre-Graphite Co.
McKcague, J. B.
Partridge Carbon Co.
Phlla El. A Mfg. Co.
Wirt, Cha«.

Bnrslar Alarms.
Electric Appliance Co.
Huebel & Manger.
Menominee El. & Mech. Co.
Partrlcl: & Carter Co.
Western Electric Co.

Cables (See Insulated Wires.)
Cables, Electric (BeeliiBu-
tat«d WlreBj, Copper,
Mlieet and Bar.
Amerlcao Eleo. Works.
Brlxey, W. R.
Eastern Electric Cable Co.
Ind. Rubbor & IiiM, Wire Co.
MotropolliLin Kl'iOtrtcCo.
Moore, Alfred F.

New York Ins. Wire Oo.
Simplex Electrical Co.
3t4Ddsrd Underground C. Co.
Westero Eleotrlo Co.

Carlions.PotntsA Plates.
Amorlcaa Carbon Co.
OhtoafO Kdlaon Co.
Chicago General Fixture Co.
Elootrlo Applldnco Co.
Oeoeral Eleotrlo Co.
Partrldjfo Carbon Oo.
Rolslncor. Hugo.
Standard Paint Co.
Werthelm. Ed.
Weft«ra Electric Co.

Compound.
California Asphalt Co.
Electric Appliance Co.
Johns Mfg. Co., H. W.
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond. Co.
Cona. Ins. Tube Co.
Electric Appliance Co.
Interior Conduit A Ins. Co.
Williamsp'tWood'nPipeCo,

Construction & Repairs.
Ft. Wayne Elec. Corporation.
Hodge, Walsh A Loring,
Piqua Iron Works.
Richards & Meacham.
Webber. S- T.

Contractors and Electric
liigrht Plants.
Arnold. B. J.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co,
Climax Gas Engine Co.
Clymer &, Heilman.
Diehl Mfg. Co.
Eddy^ec. Mfg. Co.
Ft. W^yneElec. Corporation.
General Electric Co.
Hodge, Walsh & Loring.
Northern Electl. Mfg. Co.
Richards & Meacham.
Sien^ens & Halske Elec. Co.
Triumph Electric Co.
Westlnghouse Elec & MfgCo.
Western Electric Co.

Copper.
BesIy&Co., Chas H.
Bowers Bros.

Copper AVlres.
American Electrical Works.
BesIy&Co.. Chas H.
Brixey, W. R.
Chicago Edison Co.
Electric Appliance Co.
FiberiteCo., The.
General Electric Co.
Ind. Rubber & Ins Wire Go.
Menominee El. Si Mech. Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Co.

Cordase.
Samaon Cordage Wka.

Crool|es* Tabes.
Edison Dec. & M. L. Dept.
Edison Mfg. Co.
Perkins Elec. Switch Mfg.Co.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Electric Appliance Co.
Faty Tel. & Const. Supply Co.
Fi^erlte Co., The.
Locke. Fred. M.

Cat:-Ont8 and Switches.
Automatic Cir. Breaker Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer A Hellman.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg, Co.
Electric Appliance Co.
Eyanson & Armprlester.
Farr Tel. & Const. Supply Co.
Fiberite Co., The.
Forest City Elec. Wka.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Hart 8t Hegeman Mfg. Co.
Imperial Porcelain Works.
Menominee El. & Mech. Co.
Morrison Southern El. Co.
Perkins Eleo. Switch Mfg. Co.
I*hlla. i;i. A Mfg. Co.
Schwarz, IJ,

Westlnghouse El. fit Mfg. Co.

IX'Mk lilichts.
McLfiOd. Ward A Co.

I^ynamon.
American EngltieOo..
BruHh Eleotrlo Co.
Card K.\t;r.lr\c Co.
Clymer A Hellman.
Colburn El. Mfg. Co.

Diehl Mfg. Co.
Eddy Eleo. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co,
Hine&Co.. L, A.
Northern Electl. Mfg. Co.
Piqua Iron Works.
Ruprecht Electric Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westlnghouse El. & Mfg. Co.

Economizers, Fael,
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Globe Elec. Heating Co.
Johns. H. W., Mfg. Co.

Electric Meters.
American El, Meter Co.

Electric Railn^ays.
BfUPh Electric Co.
Card Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westlnghouse El. & Mfg. Co.

Electrical and mechani-
cal Engineers.
Ar^nold, B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae. A. L.
Pratt, Chas. A.
Webber, S. T.

Electrical Instruments.
Automatic Clr. Breaker Co.
Chicago Edison Co.
Clymer & Hellman.
Cutter El. & Mfg. Co.
Diamond Electric Co.
Electric Appliance Co.
McKeague, J. B.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
American El, Heating Corp.
Automatic Cir. Breaker Co.
Clymer & Hellman.
Imperial Porcelain Works.
McLeod, Ward & Co.
Menominee El. & Mech. Co.
Metropolitan Electric Co.
Partrick &. Carter Co.
Pearson, F. J. Mfg. Co.
Phila. El. & Mfg. Co.
White Co., The O. C.

Electro-Platinff mach'y.
Besly&Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Enfirines. 4i>as.
Climax Gas Engine Co.
Norman Co., J. J.

Otto Gas Engine Wka.
Van DuzcnGas&Gso.En.Co.

Engines, Steam.
Ametlcan Engine Co.
Ball Engine Co.
Conard, Thos. P.
Philadelphia Eng. Works.
Racine Hardware Co.
Weston Engine Co.

Ensi'UvcrH.
Illinois Engraving Co.

Fan Outfits.
Interior Conduit & Ins Co.
Westlnghouse El. & Mfg. Co.

Feed Water Heaters.
Goubert Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Holmes Fibre-Graphite Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,0. A H.
NIcholHon File Co,

Fire Alarms.
Western Electric Oo.

Fixtures, El. A. Comb'n.
Chicago Gen'l Fixture Co.
Wheeler Reflector Co.

Fuse Wire.
Brlxoy, W. R
Chicago Fuse Wire A Mfg.Co.
Electric Appliance Co.
Ftberlte Co., The.
General Electric Co.

Graskets.
Johns, H. W,, Mfg. Co.
Peerless Rubber Mfg. Co.

Gears.
Besly A Co., Chas. H.

Qeneral Elec. Supplies.
Besly A Co., Chas. H.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Cutter El. A Mfg. Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Hodge, Walsh A Loring.
Huebel & Manger.
Interior Conduit & Ins. Co.
International Elec. Co.
Johns, H. W.. Mfg. Co.
Menominee El. A Mech. Co.
Metropolitan Electric Co.
Midland Electric Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Ohio Electric Works.
Partrick & Carter Co.
Pearson, F. J. Mfg. Co-
Peru Elec. Mfg. Co.
Phila. El. A Mfg Co.
Sioux City Brass Works.
Westlnghouse El. A Mfg. Co.

Globes and Electrical
GlassYvare.
Chicago Gen'l Fixture Co.
Locke. Fred. M.
Murray & Co.. Jas. J.
Phoenix Glass Co.
Wheeler Reflector Co.

QoT^nors, ^Vater Wheel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly A CO.. Chas. H.
Dixon Crucible Co., Jog.
Holmes Flbre-Graphlte Co.

Hard Rubber Goods.
Butler Hard Rubber Co.
Fiberite Co.. The.

Headlights.
Wheeler Reflector Co.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing 9Iaterials.
Brixey, W. R
California Asphalt Co.
Chicago Edison Co.
Chicago Ins. Wire Co.
Electric Appliance Co.
Empire China Works.
Eyanson A Armprlester.
Farr Tel. A Const. Supply Co.
Fiberite Co.. The.
Hart A Hegeman Mfg. Co.
Hodge, Walsh & Loring.
Ind. Rubber & Ins. Wire Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co.. H. W.
Kartavert Mfg. Co.
Locke. Fred M.
McKeague. J. B.
Menominee El. A Mech. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet AVIres.
American Electrical Works.
Brixey, W. R.
Chicago Edison Go.
Chicago Ina. Wire Co.
Eastern Electric Cable Co.
Electric Appliance Oo.
Farr Tel. A Const. Supply Co.
General Electric Co.
India. Rub, & Ins. Wire Co.
Lasell&Co.. Edward.
Moore. Alfred F.
National India Rubber Oo.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrioal Co.
Standard Underground C. Co.

I

Lamps, Incandescent.
Adams-Bagnall Elec. Co.

I
Buckeye Electric Co.
Chicago Edison Co.
Edison Dec. A M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Cgrporation.
General ElectrlcCo..
Metropolitan Electric Co.
Ohio Electric Works.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westlnghouse El. A Mfg. Co.

Ijightning Arresters.
Electric Appliance Co.
General Electric Co,
Van Nuis, C. S.

Westlnghouse El, A Mfg. Co.

9Iagnet W^tre.
(See Insulated Wires.)

9Iechanical machinery,
Besly A Co., Chas. H.
Ferracute Machine Co.
Garvin Machine Co., The.
Hine & Robertson.

mica.
Bowers Bros.
Johns Mfg. Co., H. W.
Munsell & Co., Eugene.

Slining Apparatus, Elec.
General Electric Co.
Westlnghouse El. A Mfg. Co.

Motors.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Colburn El. Mfg. Co.
Diehl Mrg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayee Elec. Corporation.
Franklin Elec. & Mfg. Co.
General Electric Co.
Hine & Co., L. A.
Interior Conduit & Ins. Co.
Menominee El. A Mech. Co.
Metropolitan Electric Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Piqua Iron Works
Ruprecht Electric Co.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Westlnghouse El. A Mfg. Co.

Oil Filters.
Metropolitan Electric Co.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
California Asphalt Co.
Johns. H..W. Mfg. Co.
Standard Paint Co.

Patent Agencies.
Washington Patent Agency.

Phosphor Bronze.
Phosphor Bronze Sm. Co. Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWltt, Cedar Co.
Hart, C. S.
Valentlne-CIark Co.

Porcelain. >

Empire China Works.
General Electric Co.
Imperial Porcelain Works.
Locke, Fred, M.
McKeague, J. B.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Oo.

Push Buttons.
Electric Appliance Co.
Northwest Engineering Co.
Partrick & Carter Co.

Reflectors.
Kneeland Reflector Co.
Murray & Co,, Jas. J.
Phoenix Glass Co.
Wheeler Reflector Co,

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard. Ward, Elec. Co.
Westlnghouse El. A Mfg. Co.

Sal Ammoniac.
KUpstein A Co., A.

Speakiug Tnbes. ~

Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Queen & Co.
Weston Electrical Inst. Co.
Whltfney Elec. Inst. Co.

Steam Heating.
Webster A Co.. warren.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
WlUard Elec. & Battery Co.

Street Cars.
Brill Co., J. G.

Supporters, Inc. liamp.
Kneeland Reflector Co.
White Co.. The O. C.

Tapes, Insulating.
American Electrical Works.
Brixey, W. R.
Chicago Ins. Wire Co
Electric Appliance Co
Ind. Rubber A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co.. The.
Simplex Electrical Co.
Standard Paint Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones and Tele-
phone material.
Conn. Tel. & El. Co., The.
DeVeau & Co.
Farr Tel. & Const. Supply Co.
International Eleo. Co.
Menominee El. & Moh. Co.
Metropolitan Electric Co.
Northwest Engineering Co.
OrneElec. Cons. Co.
Richards A Meacham.
Standard Tel. A El. Co.
Stromberg-Carlaon Tel.M.Co.
Viaduct Mfg. Co.
Western Elec. Co.
Western Tel. Cons. Co.

Transformers.
Chicago Gen'l Fixture Co.
Diamond Electric Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westlnghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
General Electric Co.
Westinghouae El. A Mfg. Co.

Tubing.
Cons. Ins. Tube Co.

Turbine AVheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Smith, S. Morgan.

Universities.
Int. Corr. Schools.

Water M'heels.
Dayton Globe Iron Works Co
Leffel & Oo , Jas.
Smith. S. Morgan.

Wire, Bare.
Besly & Co., Chas. H.
Brixey, W. R.
Electric Appliance Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co
Standard Underground C. Co.

X Ray OntntM.
Edison Deo. A M. Lamp Dept.
Gdison Mfg. Co.
Knott, L. K., Apparatus Co.
Queen & Co.

ITor- 4VlpKab«'tlo»l Ind^x o-f iOkctvor-tlsAmon^* S»o »»«• III.
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ENCLOSED ARC LAMPS
- FOR

Constant Potential Circuits

Simple,

Durable,

Economical

BURN 100 TO 150 HOURS WITH ONE TRIMMING.

Oiehl Manufacturing Company, - Elizabethport, N, J.
SHOW ROOMS: 561 Broadway, New York City. 128 Essex Street, Boston.

THE S. K. C. SYSTEM.
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station Distribution,

Mill and Factory Equipment.
Generators will be wound and guaranteed for an E. M. F. as high as

10,000 VOLJTS.
CORRESPONDENCE SOLICITED,

STANLEY ELECTRIC MANUFACTURINB COMPANY,
'i-t-ts-Field, IVIass., KJ.

THE ROYAL ELECTRIC CO., Montreal, Canada, are

sole licensees for the manufacture and sale of tlie S. K. C.

System in Canada. .....
BRANCHES OFFICES:

CHicaso, 305 Dearborn S't.
IBos-tort, Equl-fcable Oulldlns-

r^»-wv- Yorlc, 39 Cor-tland-fc S-t.
San Pran^lso^, lOe IVIarl«o' S-fe.

Anderson, 8. &*
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Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite 5)0 Manuette BIdg., CHICAGO.

^MlXlepe B/yrTERiES^ ,

PtItU tLtCTRICMrO.CO.
..— Peru, Ind. .-^

I POUCEIAlN INSU|4TI0N Ot all Kinds./ fT!

Wc Solicit Itie maKIni ol

SpecAl Designs of- Porcelain.

PARTBICK^ ill„rs!

CARTER CO. ''"n*»Eij'tiw

oeSIS." ANNUNCIiVIORS i
ELECTRIC BURfiLlUte.riRE AL4RNS
SUPPLIES SIGNAL GONGS-BELLS etc.

ftUT SHOWING

'

WILLARD

STORAGE

BATTERY
JOINTS
SOLDER
PASTE
PELLETS

WiLUAPD ELECTRIC
""• - BATTERY 0°.-

CLEVELAND OHIO
We Guarantee No Infringements.

'-'

'

Purchasers Pro.(ected.

LNIMEIY BLJGOY Co.,

Special Offer. 60 Days Only.

To test the merit of this paper cut out this advertisement and send to us, and

we will send to you F. O. B., Chicago,

Full Leather Top End Spring Buggy,
Spring Back and Cushion, teatlier CoviTt'd Bows. Well Painted and

Trimmed with lii oz. .\ll AVool Cloth, for

$50.00, worth $100.00.

GENUINE RUBBER TRIMMED
BUGGY HARNESS,

With Gilt Oreide Hooks and Ten-els and Shall Tuj;- Buckics. Full Kay Track

Saddle, very handsome, for $ I 5.00 worth $35.00.

C. G. BIRD, IVIanaser,
377 and 379 Wabash Ave., - - - CHICAGO, ILL.

NEW XZDITION.X -RAYS
FOR EVERYBODY.

fy Ed'XM^^rd ^re'v^rt.

Just off the Press. 93 Pages. 47 illustration^.

Fully describes in plain terms how to perform experiments with the X-Ray Outfit.
Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorff Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit
very cheaply, including a Fluoroscope.

Write us at once, enclosing 25 Cents in stamps, postal note, express money or-
der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO..
^'° !St:?^^*Jl'^S'

MONOCYCLIC

SYSTEM.
A PERFECT SYSTEM OF
TRANSMISSION AND DISTRIBUTION.

ARC LAMPS,

INCANDESCENT

LAMPS AND

MOTORS.
Operated from a Single Alternat-

ing- Current Cirenerator.

Perfect Regulation.

No Unbalancing.

THE SOLUTION OF THE DAY
LOAD QIIESTIOIV.

GENERAL ELECTRIC COMPANY
Sales Offices in All Large Cities of the United States.

For Canada addreHM Canadian Oencral KIcctric Co., lAA,, Toronto.
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THE ELEGTRA
??

•TRADE MARK' TRADE MARK-High Grade Nuernberg Carbons

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS.
-SENC3 F-OR l_>VTE^T F3RK3E l-IST TC^-

HLJOO ISIIMOEIR, NO. 38 BEAVER STREET . NEW YORK.
SOIiE IMPORTEB FOR THE

USITEI) STATES AKD CANAJBA.

'"'V^yj'J''^'KINSMANDESKLIGHT.
It has been tried for three years and has not been found wanting.

Users from Maine to California testify to its worth. XO HIGH PRICED
CANDELABRA LAMPS to be renewed. The Kinsman Desk Light is

made for ANY STANDARD LAMP, to 32 candle power in size.

Kinsman I>e8k I^ght, Nickel Plate or Polished Brass $G.O0
Kinsman Desk Iii;^ht, Dark Green Enamel, with Gold Stripiugs .. 3.75
Kinsman Portable No. 1, Nickel Plate or Polished Brass 8.00
Kinsman Portable No. 1, Dark Green Enamel, with Gold Stripings 5.00
Kinsman Portable Mo. 2, Nickel Plate or PoUshed Brass "...r. 7.00

NOTE.—Sockets are not furnished with the fixtures having the enamel finish, but they are fitted with a holder adapted for
any standard socket. Write for discounts.

^\ AllT I ^\ lil There are now a number of cheap and crude imitations of the
^y A% U I I ^^ in Kinsman Desk Light on the market, one of which is being ad-
vertised under a soiuewliat similar name. The Kinsman Desk Light was invented by AValter K.
Kmsman, of Arlington, N. J. His invention was nurfliased nutrii;ht by us, and has always bet-ii

manufactured and sold by us. Be careful to see that Ihr eye shade is ailiiistal'lc to suit ii;irruw or
w'de desks, that there is a revolving glass cylinder witli luith gcoiind and rU-nv udass.sd that vm
may get the full effect of the light, or it may be softened at pk'asuie, and be especially careful to

see that any standard lamp up to 32 e. p. may be used. Do not be misled by pictures on paper,
but insist on seeing tlie goods.

McLEOD, WARD £ CO.
27 Thames St., New York.

IF

you are anxious to

secure the latest

electrical books, YOU
should write to the

ElectricianPublishing

Co., Chicago. You CAN'T
procure too many

reliable, readable

books to REAO.

We are making the very best Carbons now on the market, and

them at prices that you cannot afford to remain unaware

of. Operating as we do the largest factory outside of the

'* Trust/* with a daily capacity of 150,000 carbons, the prompt

execution of large orders is assured*

AIVIERIOAIM OARBOIM CO
IMoblesville, Ind., KJ. S. J\.

TRANSFORMERS
SCHEEFFERS
WATT.METERS.

DIAMOND ELECTRIC CO.,
Manufacturers,

PEORIA, ILLS., U. S. A.

SCHEEFFER'S
NEW TRANSFORMER.

WATT-METERS.
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The Wise Owl Says
...GIVE ME...

Para(night)nite, Para (night) nite, and the

wise contractei' says the same thing, and
will use nothing else on all work that re-

quires the highest grade of rubber covered
wire

—

F^AFRAIMIT
GENERAL WESTERN AGENTS,

Electric Appliance Company,
Electrical Supplies, - - 242 Madison St., Chicago.

WHY BE A FOCY?
eASKETS MADE
lafSTANTliY WITK

I in. for

UNIONS.
J in. for

HAND-HOLES.
I in. for

MAN-HOLES.
Put up in boxes, weight 3 to 6 lbs.

Patented and Manufactured exclusively by

PEERLESS RUBBER MANUFACTURING CO.,
16 •VVarren St., STEW YOKK.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H.

MANUFACTURERS OF

High Grade Electrical Instru-

ments of every descrlotion.

KNIFE SWITCHES, SWITCHBOARDS FOR

ELECTRO-PLATERS, TABLET BOARDS, ETC.

(Uuiranteed high-grade switches at
reasonable prices.

B. SCHWARZ, 1907-9 N.6tli St.,

PHILADELPHIA, PA.
(A^'eiits wanted in Western Cities;, i

IaATINUM
For all Purposes.

Borap and Native Platlnnm Farohased,
BAKER & CO., 408-414 New Jersey

Railroad Ave.. Newark, N. J.

Highest Insulation
m m IN .

Triple Petticoat China

AND

Glass Insulators

for High Voltage Power

Transmission,

Street Railway, Elec-

tric Light, Telegraph

and Telephone

Lines.

Send for Catalogues.

FRED M. LOCKE,
VICTOR, N. Y.

DIXON'S BELT DRESSING
AND LEATHER PRESERVATIVE.

Is guaranteed to prevent slipping and to preserve tiie leather.
It will pay you to send for circulars and testimonials.

JOS. DIXON CRUCIBLE CO., JERSEY CiTY, N. J.

WIRE.

'CREFELD"
Cables.

Pure Rubber Covered Wire and

"Century" AVeatherproof liine l¥lre. Promptp
Magnet, Office and Annunciaior Wire, shipments

licad Encased IVires and Cables. - "™

Telephone Cables, Etc.,

EDWARD LASELL & CO.

Etc.
Chicago
stock.

167 Dearborn St., Chicago.

MIOAIMITE
light and power generators ever constructed.

IVIICA. INSUI_.A-rOR CO., - - - Sol

-HAS STOOD THE TEST, and is the
best. That is the reason we build
the Insulation
for the largest

IVIanufSI ^-tu rers.

'^ommutatdr rings
D^r." ALL MOTORS AND.^

MEXA^ V^fRK: 2IS \A/a'tei- S-t. I^.AO^: 153 L.alce S-t. I_^r4 ^CSIM: 12 Camomile.

p/Ts as
H^£ ARE //T'^/^/NG A SP^C/ALTY or

ELECTRIC MEDICAL BATteWES J ^
^f^o MkDICAL iMDUGTiOI^ COJLS at ppirC£S Will SBND SaMPU

YOW CANNOT ArrORD to F(^MAIN UNAWARE Or.- j.'. >?^

MENOMIN£E., MICM.

Send for Samples and Prices of

SAMSOt^ SPOT CORD
For Arc Light and Trolley Cord.

SA.I\/ISOIM ^CDRC3A.C^E \A/'OI^K5, BOSTON, MASS.

'H
Switches and

Switchboards
^ ^Of all Descriptions.

"Write for our new catalotcu'' '"D."

EYANSON&ARMPRIESTER,
Formerly J. Grant High & Co.,

123 N. 3ril STREET, PHILADELPHIA, PA.

BRANCH OFFICES:
OIHI^itKC^^: Molropolllan Etfictric Co.. lK(ir>tli Avouue.
NHW V(H(K; i;ill i.lliorty .St., Chiililii ^ I>..iikIiih

I.OIJISVII.I.K, KY.: 813 W. Main St., .laiiirs i;

NKw'oULEAi^S, l',A.: 008 Clinton. 11..

Jurk,.lr.&Co.
ir.'.it, Wlanior& Spraulcj

LAMPS
Arc aai Incanflescenl.

Adams-Bagaall Electric Co.,

CLEVELAND, O.
New York, 222 Havemeyer Building.

Chic^ino. 1f;54 Mnna.1nnck Block.

Tlelf.rHttlricCiiretate
(PATENTED.^

Simpliclty^Effectlveness— Durability—Economy.
No coils to short-circuit or break, no oxidation, perfect air
circulation, easily controlled and reirulated by patented knife
switch. Adjustable to tliree dlfTerent defcrecs of lieat. Prices,
etc., on application. ....,.•

W. JOHNS MANUFACTURING CO.,

Now loi-k. Phlladclplila.

ii40-»42 Randolph Ntrert,
. . . CIIIVACiO, \\A,

Boston.
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KuQENE F. Phillips, Prest, W. A. Hathaway, Treas. W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
PROVIDEIKCE, B. I.

BAEE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, F. C. Ackerman, 10 Cortlaudt St.

Chicago Store, F. E. Donohoe, 241 Madison St.

Montreal Branch, Eugene F. Phillips' Electrical Works.

THI OIMUY

WATER WHEEL GOVERNOR
GOVERNS.

Waterville & Fairfield Railway & Light Co., )

Wateeville, Me., Jan. 18, 189B. f

Lombard Water-Wheel Governor Co., Boston, Mass.
Gentlemen;—In regard to your Type C governor, which is regulating for us

our two Hercules Wheels, which give power to operate our Light Plant, Streei
R. R. and Power Generator, we are frank to admit that the machine does its woik
admirably. We have no hesitancy in recommending it to those" in want of a
governor. (Signed)

I. C. LiBBT, President Waterville & Fairfield R. R. & L. Co.

LOMBARD WATER-WHEEL GOVERNOR CO,,
61 Hampshire St., BOSXOK. MASS.

Have yon ever seen one so simple in
constraction? "Mo, nor one with
greater elticiency or better workman-
ship,*' is n hat onr customers tell as.
Hannfactnred for all purposes and

fully guaranteed.

OUR PKICES ARE WAY DOWSf.
We still want agents for unoccupied territory.

THE PIQUA IRON WORKS,
PIQIJA, OHIO.

An Electric Stew Pan.
THIS is a universal
* utensil, very attract-
ive in appearance, and
one of the most salable
of electric heating de-
vices. The heater con-
sists of a 4i-inch disc to

which is fitted a (remov-
able) ffZu7n,i/i«/« stew pan.
with capacity of f of e

quart. Just the thing t(

use in light hoiisekeep
ing, exactly what i

wanted in a physician',
office, drug store, hospi
tal. the nursery, or where

a little food is to be cooked, a hot drink made, or hot water used. Quick, clean,

and inexpensive. Connects to any lamp socket. Packed complete with cord
Made for any lighting circuit.and plug

No.
1720. Heater and Alaminnm Stew Pan

Amperes at UO Volts. Price.
95.00

FOR SALE BY ALL DEALERS, OR ADDRESS

AMERICAN ELECTRIC HEATING CORPORATION,
Boston and Chicago, U. S. A.

CHICAGO OFFICE, 107 B. MADISON STREET.

Dynamos, Motors, Telephones.
General contractors for electric construction of every
description. Complete electric light plants a specialt}'.

Northwestern Agents Kester Electric Co.'s Dynamos and Motors.

Sole Cliicago Agents ''Aut 0'' Interior Telephone ystems.

CORRESPONDENCE SOLICITED.

RICHARDS & MEACHAM, 84-86 La Salle St., CHICAGO.
Tel. 2253

Main.

CONSOLIDATED

INSULATED TUBE COMPANY,

Manufacturers of

INSULATING TUBING
FOR

Interior or Underground
.... Electrical Wiring.

John Hancock Building, = = Boston, Mass.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

Arc, DIrec-t Curren-t and Al-terna-t-
ingr Incandescen-t l—ighi-tins and

Flower HTransnTtission.

THE ONLY GENUINE

EDISON X-RAY APPARATUS
IS MANUFACTURED BY

THE EOISON MANUFACTURING GO.

NEW AND POWERFUL EDISON
X-RAY FOCUS TUBES.

WRITE FOR CATALOGUE.

Edison Manufacturing Co.,
I 10 East 23d St., New York.

WEATHERPROOF WIRE.
AGENCIES:

Western Electric Co,, New York.

Electric Appliance Co., Cliicago,

Pettingell Andrews Co., Boston,

Electrical Engineering Co,, Minneapolis,

St. Lonis Electrical Snpply Co., St, Lonls,

The Bradford Belting Co., Cincinnati.

Phillips Insulated Wire Co,;

Office and Factory: PAWTUCKET, R. I.
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WANTED.
A practical superintendent, with extensive ex-

perience in the manufacture of electrical appara-
tus and general machinery, and thoroughly
familiar with the piecework system and other
modern methods, desires re-engagement. Salary
or contract or both. Address "Eeononiy.

"

care Westerx Electrtcian. 5in :\I;ir.inette

Building, Cliicago.

\A/A. IM TED.
ARMATURES TO REWIND.
Winders direct from T,-H. and Westinghouse
shops. "Work guaranteed. Ten years' experience.
Light plants installed complete. Send for prices.

HODCE, WALSH & LORING,
531 Delaware. Kansas City, Mo,

WANTED.
-A side line for our traveling salesmen, who

call on all the electrical trade. Avill handle same
on commission. Address AUTOMATIC Cllf
CUIT BKEAKEK CO.. Newaygo. Midi.

WANTED.
A small seeond-liand single-phase alternator

{\nthout exciter) 5 to 25 h. p., any voltage, but
preferably 2,000 volts; .price must be low. Ad-
dress, giving particulars and lowest cash price,

*'X.'- care Western Electrician office. 5io

Marcjuette Bldg., Chicago.

FOR RENT.
Part of well furnished office in electrical center

to desirable part}'. Private office with use of
waiting room 3U, 2G9 Dearlioru St., Chicago.

FOR SALE.
1,000 pounds No. G insulated line wire on reels.

Ten cents per pound, f. o. b. Address "Wire,"
box 85, Reading, Kansas.

FOR SALE.
One 1,000 light incandescent dynamo and one

100 light incandescent. Both direct current, com-

pound wound.

L.. A., ihiime: & cso.,
234 E. Lake Street,

CHICAGO.

For Sale
BY THE OWNER,

ELECTRIC LIGHT PLANT
In a good town, with splendid prospects, in tlie

South. Good franchise, city contnict for liglit-

iog, stock and bonds issued. Splendid chance for
anyone who can handle plant, bonds and stock.

A STREET RAILWAY
Can also be purcliased clieap and added to the

plant if desired. Part pay taken in bonds.
Address

"A.," Room 12 Inter Ocean Bldg., Chicago.

BIDS WANTED.
Bids are requested by Chas. G. Arm-

strong, Great Northern Bldg., Chicago,
for remodeling the steam heating plant
at the School for the Deaf, Delavan, Wis.
For an electric lighting plant at the

Home for the Feeble Minded, Chippewa
Falls, Wis. Plans and specifications at

the above office.

Agents Wanted.

A few ^ood liv« agents'

to take Muhsci'iptioiiH for

the U'KSTKRX EI.KC
TRICIAIV and liainlle oui

book pnbiieatioiis. Ubei'al

comniiHKioiiM paid.

AddrcKM, Ntafin); expe'

rieiice and referenees,

Eiectrician Publisiiing Co.,

5 I O MARQUETTE BLDC,

CHICAGO.

WE UNDERSELL ALL!
Bicycle Electric Lights 83.00
NeckciG Electric Lights 1.50
Edison Electric Motors 1.00
Eatt-ery Fan Motors 5.00
88 Medical Batteries 3.95
Induction Coils 1.75
Electric Bells tlnest, .25
Dry Batteries Best, ,23

Discountto Dealers.

:happt'ned. Catalogrue fre^

OHIO ELECTRIC WORKS, Cleveland, Ohio.

BELLS
PUSH BUTTONS.
Exclusive Features.

Send for New Catalogue.

Huebel & Manner,
MANUFACTUREHS,

Style F. 290 Graham St., Brooklyn. N.Y.

FUSE WIRE] «-«-.„,

AND LINKS h
capacity.

FOR ALL SYSTEMS. ) ^'''''S"™.

CHICAGO FUSE WIRE & MFG. CO.,
153 Lake St., Chicago.

Telephone Men!
Read Webb's "Telephone Hand-

Book." Price, $i.oo. . . .

Electrician Publishing Company,
!»alte 510 llarqnette Bldg., Chicaeo.

Mechanical

Engineers

who are interested in elec-

tricity should write for our

catalogue of

ELECTRICAL

BOOKS

Electrician Publishing

Company,

Suite 510 Marquette Building,

CHICAGO.

REPAIRING
All kinds of electrical maclilnery repalreU quickly aotl to
your entire satisfaction, cheaper than It can be done In
larger cities. I pay no rent and employ no cheap help.
Send me trial order. You will try me again.
S. T- Webber,Elec. and Mech. Engr., KIdorado. III.

rEr"" WHITE CEDAR POLES
M'rite the DE WITT BKO^VN CEDAR CO., Menominee, Mich.

T. H. Brady. New Britain, .Conn.. U. S. A.,

Manufacturer of Mast Arms.FoIe and
Swinging Hoods. House Bracitets and
other Specialties for Construction
Work,—Catalogues and Prices fur-
nished on application.

incandescent Lamp Supporters,
f^.

Instantplacementand fixture of lamp In any
desired position, with no attention to fastenings.
Adapted to every reiniirement from library to
worksliop. Send for catalogue C.

THE 0. C. WHITE CO.. WORCESTER. MASS.

Write for

Prices on LIVE CEOAR POLES «!:

Map or the United biaies.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. EusTis, Gen'l Pass. Agent, C, B.

& Q. R, R.. Chicago. 111.

rus S. Hart,

OCONTO, WIS.

INTERNATIONAL ELECTRIC CO.,
76 Beekman Street,

UTe^v York.
Ruhmkorff

Induction Coils.

Telephone Coils, Experl-

meatal Work, Small Ma*
chinery. Blading Posts.

STEAM [NGINEEIG
(Slallonnn, LoromnfiM' or lliirliii'); Tllcchnn-

ics; illecbiinlrnl Uranliif:; Elfclrkityi Arclil-

. tecluret Arclillccturill Umivliig nnil l>L-rili;n-

Vln?; Civil, llnllrOiKi, Itrlili;i>, 3lii»lclpiil nnd
J Hyilmiillc -Englncfl-lng; I'lunibln;;; .lUnlng; i

Prospecting; EnglUJi Itmnulii-K.

Tlie Steam Engineering CDUrgt

[ intended to qualify engineers to fle-fc

;uro Liceniea. E
Send for Freo circular and Book of g

Testimonials, stating the subject yoo
|

Mish to study, to

The Intcrnntlonni ") B. looa

\ \ Correspondence Schools, J 8craiiton,Pa»p

SEND FOR LIST OF
ARTICLES ON X-RAY

EXPERIMENTS PUBLISHED IN THE WESTERN ELECTRICIAN.

ELECTRICIAN PUBLISHING COMPANY. ..ni.'^'..%lo.. CHICAGO.

Price Reduced!
THE REVISED EDITION OF

Prof. Silvanus P. Thompson's Book,

Dynamo Electric

Machinery,

NOW $6.00.

New Edition, Revised and Greatly Enlarged, Price S6.00.

This is the long expected edition of Prof. Thompson's standard

work. It contains nearly i,ooo pages, and is profnsely illustrated. •,

Orders should be sent in at once.

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building, CHICAQO.
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TEE "mr ALTERNATING ARC LAMP
FOR ANY FREQUENCY FROM 10 TO 18 AMPERES,

If yon have any tronble with yonr present alternating- lamp, try the new- "STAR"
liAlIP, warranted to be the best alternating arc lamp on the market.

Reasonable in Price, Neat in Design, Perfect Workmanship,
The most economical lamp for the meter. Send for catalogue.

AUERBACH-WOOLVERTON ELECTRIC CO,,
AGEKTS WAKTED IIV AXIi TH£

PRINCIPAIi CITUBS. 1 13-1 15 Adams St., HOBOKEN, N. J.

IVI<

cs

i-t Durable

t: o
X

oPS

pel

CO =3

•E3 « 1

Produced.

Manufactured by The Butler Hard Rubber Co. 33 Mercer St., N. Y.

If you are looking for

something useful as a
Christmas or New Year's
present, why not order a

year's subscription to the Western Electrician? Send for

our special holiday offer

WHY NOT?
ELECTRICIAN PUBLISHING CO.,

5IO Marquette Building, CHICAGO.

The Standard Open Circuit Batteries

of the World.

SEND FOK CIRCULAR AND PRICES.

THE LECIANCHE BATTERY CO.,

Ill to 117 East 131st St., N. Y.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 510 Marquette Building,

CHICAGO, ILL.

ONE
DOLLAR
EACH.

TELEPEONES, TRANSMITTERS, RECEIVERS.
ThE-NewIYork." New Haven ^'and'Hartford Railroad Company.

•Hew Haven; "Ctr, 'Oct., 16,' IBGeT'

WE FURNISH EVERYTHING

IN THIS LINE.

OUR SELF-CONTAINED GRAVITY SWITCH.

The com— Telephone'* Eleotrlo'Oo.— This switch is, wUhont qnestion, the mo8t simple ofany yet
^ ' Merlden" Ct.^ devised. It is complete in itself and requires but two small

PoarrslreT^ scre^rs to hold it in place. It "will be found very convenient
_' J Regarding' the ^ telephones which we have In use, ana for replacing unsatisfactory switches of other makes.

which' we^ought of you, an glad to say they are giving the best of
'satlsfaotlon.' Hhen.the neoeealty arlseSjM-^hall certainly Increase SEND FOR NEW CATALOGUE JUST ISSUED.
Itjie.number^*' ^^^^ • K^^^—

^

The Connecticut Telephone & Electric Co.,
IVIERIDEIM, CONN.
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VIADUCT MFG. COMPANY
Is the oldest concern
of the kind in this
country, with one ex-
ception, manufactur-
ing:

Magneto Bells,

Telephones,

District Telegraph

Messenger Boxes

and other appliances.

It has had 18 years'
experience; 5 years as
licensed manufacturer
of the American Bell
Telephone Company.
It has made more
Magneto Bells than all

the other manufactur-
ers in the country. Its

standard work is

known by all experi.
enced telephone men.

The works are lo-

cated at the Relay
Station, Baltimore «fc

Ohio Railroad, and run
by water power.

It manufactures all of its own woodwork, as
well as brass, iron, steel and everything- connected
with its output.

Send for new catalogue and mention this paper.

VIADUCT MFG. CO.,

2 S. HOWARD,

Bal-tim^r^, l\/ldl.

STANDARD TELEPHONE

AND ELECTRIC CO.
Madison, Wis.,

Manufacturers of reliable, time tried and
tested Telephone Apparatus. Irrespective

of price the best. Trial proves it. We
have received thousands of unsolicited tes-

timonials, and have equipped over one hun°
dred and fifty dividend paying exchanges.

Aljovfr cut shows section trunk lino
HWlt<:l)linar(I mannffwitured by us, tnn-

ployment of AvhW-h assures tlic iriost

rapid, slinpln. rr-tlJiblf ;unl L'fncriilly 13III-

f.Umt syHtein of liari'Mitm Mm- <':iI!soI Inriro

PXf;hanK*;s now on iln- nmrkr't. In iis(; in

Portlund, Ore, 1,500 numbers.
Sun Jo.sc, Cal., 600 "
.Jacksonville. Flu., 700 "
Madison, WIa., O50 " etc., etc.

A TIMELY HINT:

Buy telephones and appliances from manu-
facturers who are in the business to stay
and whose guarantee of protection is a
practical certification that your interests

will be ably taken care of. "A word to the
wise, etc."

Up-to-date instruments furnished to meet all

requirements of service.

Standard telephones and switchboards are
leaders. Why? Because etliciency of opera-
tion, best materials, finest workmansliip,
and careful attention to details recommend
their adoption by e.xperts.

Sole licensees for sale of Milde Microphone
Transmitter in the United States. Patent
granted April 17, 1894.

.

Positively will not "pack" or get out of order.

Ouarantee given to replace defective trans-

mitters without charge.

Estimates furnished upon application.

Correspondence solicited.

The Standard Telephone-'Electric Co.,

We Manufacture

SifSeTELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL. MINN.

A NOVEL
TELE PH DIME

SYSTEM.'

~
g"or^6TBUcTtprilCo

<:hica<;o

QUARANTtE ;To <iivc crwTmc Satisfacti

T
ELEPHONE
Send for our prices before you

place yourorders. SDEVEAU &CO.,
32 AND 34 FRANKFORT ST., NEW YORK.

The Electrician Publishing

Co., Suite 510 Marquette

Building, Chicago. Headquar-

ters for all latest Electrical

Books. Write for Catalogue.

...FOR..

TELEPHONES
..GO TO TME..

VIADUCT CO., Baltimore.

ijjf^CElAlNj^UFACTORTT.
PflRCf

1
WESTERN TELEPHONE

--^CONSTRUCTION CO.,
260 S. Clinton Street, CHICAGO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

FARR TELEPHONE
&CON. SUPPLY CO.

IVIA.C3IS^N,
P. L. HPOONEU. President.
H. C. DODGii, Oeneral SuperlDtoudeut.

ris.
E. W, BATCHBIJjEB, Secretary.
U. A. TAYLOn, Treasurer.

:^%

342 DEARBORN STREET,
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Directory of Principal Electrical and Mechanical Engineers.

B.J. Arnold, Mem. a. i. e. e.

ConsnltlBe Electrical Engineer.

BleotTlo Bmllways uid Power Btatlou.

1541 Marquette Bids., Chicago.

Foree Bain,
Ei^^j^i^^i ^^3

ConsultiDg, Mechanical Engineer.
Deslg:nlng,
Supervising, Plans, Specifications and
Constructing, General Engineering.
Testing. Expert in Patent Causes.

Snite 1657. 1C58 and 1659
monadnock Bid;;.. CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers
Consultations, Reports. Estimates. Plans.
Specibcations. Superintendence, Tests, Pui
chasing. Designs of Central Stations a Spe-
cialty. Turner Baildine* t^^* lioais.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.

I'esigns for special machinery.
Plans, specifications, tebts, supervision.

l423-g4 Monadnock Bldg., Chicago.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

306 Oriel Bldg., 1ST. liOUIS, MO.

Clymer&Heilman

M«uf#tle(1Ficians
CORffE-SPONDEriCE

SoLCTED. READING, PA.
Bulletin No. 2, General Supplies.

No. 4, Medical and Surgical Apparatus.
" No. 10, Dental Apparatus.

No. 12, Dynamos, Experimental.
" No. 14. Motors, Battery.

No. 20. Elec. t onk'g & Heat. Apparatus.
X-Kay Apparatus. (Sppclal Circular.)
We shall be pleased to mail any of theseon request.

Did You Ever
See a copy of our

latest catalogue
of Electrical

Books? 100 pages,

mailed free.

ELECTRICIAN PUBLISHING CJ,

Suite 510 Marqu3tte Bldg , CillCACO.

BE sure to send

your book orders

to us if you wish

to save ^ ^ «^

Time
AND

Money.
-We have all the latest elec-

trical books and can fill your

orders promptly.

Electrician Publishing Co.,

SUITE 510,

Marquette Bldg., - CHICAGO.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

Bound Volumes
OF TBS

FOB SAI^,

From Vol. I. to Vol. XV.

ASDBEB8

ELECTRICIAN PUBLISHING CO.,

Suite SiO Marquette Building, CHICAGO

NoRTH-WESTiRN LimitedEQUIPPED WITH

BUFFET SMDKINQ£ilSRARYCAR5
COMPARTMENT SLEEPING CAR5J
STANDARD SLEEPING CARS.X

,

DINING CARS [g Igl El £1 H 19 B I

LEAVESCHICAOO ^
6.30 P.M.

THE NORTH-WESTERN LINE
ARRIVES

St.Paul, Minneapolis
THE SUPERIORS ^^"^ DULUTH

EARLY THE FOLLOWiNQ MORNING.
ALL AGENTS 5ELLTICKETS VIA THE /

CHICAGO & NORTHWESTERN R'Y.
PRINCIPAL agencies: ^

wcivYQRK..*za8RlIiDWAY. BOSTON, 5 STATF *iT i

, CHICAGO. Z08 CLARK ST. ,

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.
$3.00 per year, in advance.

Electrician Publishing Co.,

Suite 510 Marquette Bldg.. CHICAGO

DOMESTIC
Electrical Work.
Concise and Practical Rxplanations for Plumb-
ers, Tinners and Hardware Dealers on How

to Wire Buildings for Bells, Alarms,
Annunciators and for Oas

Lighting from Batteries.

Illustrated with Twenty-two TDiagrams.

By William A. Wittbecker.

Price in Paper, 3S Cents.
Price in Cloth, 50 Cents.

THE growing demand for simple electrical ap
paratus in dwelling houses, offices and worlt

shops and the need of plain instructious whereby
any person without a previous knowledge of eluc-

triciCy may be enabled to undertake their suc-
cessful installation, has prompted the pubUcation
of this Uttle book. It is not intended for the
amateur who seeks for nothing but experimental
work, neither is it expected to enlighten the ex-
pert electrician; but to the person who is seeking
for information that will assist him in increasing
his daily earnings this little volume is addressed.
The information given is above all else practi-

cal, and with a close observance of the directions
laid down anyone without tlie slightest knowl-
edge of electricity should be able to do the work
described.

Electrician Publishing Co.,

Suite 5 1 Marquette Bldg.,

CI-II^^V<5^.

BINDERS
FOR THE

I Im
$1.00 Each.

ELECTIimNFlIE.CO.,

CHICAGO.

DON'T READ
The WESTERN ELECTRICIAN unless you want

to be made fully aware of what is going on in the

electrical field
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Becent ImprovementB made in the New American Turbine have Increased the power as per their
diameter, and produced greater efficiency from whole to half water than any other turbine, as
evldenctd by the following, copied from certified tests m de at Holyoke, MasB., on the dates named,
and signed by A. F, Sickman, engineer in charge of experiments, and E. S. "Wfllers, hydraulic
engineer.

The orl::;lnals of these certificates and tests of other sized wheels can be Been et our office.

Test of a 45-Inch Wheel-July 9, 1894. Test Of a 42-inch Wheel-July 14, 1894.

Head.
Eev.per
Min.

Cu. Ft.
perSec.

141.58
127. IS
112.60
98.12
82.07

H. P.
Per
Cent

Whole Gate
%

I ::

Head. Rev- per
Min.

128.00

134.80
1:9.33
126.25

121.00

Cu. Fl,

perSec.
H. P.

Per
Cent.

Wliole Gate
%

I "

lli.06

16.42

16.78
17.03
16.88

119.17

122.00
117.33
111.83
118.67

205 27
195.19
175.74
149.99

118.40

79.76
32.68
82.18
:9.31

75.52

1C.33

16.56
16.59
17.13
17.48

134.18

120.85
104.85

92.76
70.tO

199.56
188.14
162,89

142.40
98.85

80.50

83.09

82 77
79.21
70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO., Dayton, 0., D.S.A.
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AOTOMATIG ENGINES,
Best Makes,
Fine Order,
Cheap for Cash.

SEND FOR liIST OF 20.

THOS. P. CONARD, 322 Walnut Street, PHILADELPHIA, PA,

Racine Automatic

HIGH SPEED

ENGINES
From 1 to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
hifihspeedin connection

th economy is desired.

Over2.500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogTie
describing our new
1 to 6 H. P. Auto-
matic Engine and
Boiler outfit.

Racine Hardware Co.
RACINE, WIS.

AMERICAN-BALL

ENGINES.

Multipolar Dynamos and Motors.

AMERICAN ENGINE CO..

Bound Brook, N. J.

THrmfiPHOWE HAND-BOOK
BY

HERBERT LAWS WEBB.
Price $1.00.

The only complete and practical work
of its kind on the market.

PUBLISHED BY

THE ELECTRICIAN PUBLISHING CO.,
Suite RIO MarnuettR Riilldlnc.'rtilcago.

DYNAMOl'lFltblNG,
With detail drawings and instractions for winding.
Oiving correct sixes of wire, dimensions of iron, etc.
Also diagram for house wiring

BV i_. c. A.-r\A/oo^.
Profusely illustrated. Size of page, 10x8 inches. Price, »3.

"This work is gotten up especially tor amateur builders and non-professional

men. All measurements and instructions for winding are taken from machines
in actual service. Particular attention has been given to every detail of construc-

tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build dynamos, but to superintendents, engineers

and workmen who have the care of established systems."

—

From Preface.

Pronounced to be a practicai. and complete work.
Hcnt ftoHtpaid on receipt of price.

ELECTRICIAN PUBLISHINC
SUITE 5IO MARQUETTE BUILOINC, CHICAGO.

CO.,

THE Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
CiiivcH nioi'f powi'r p<T illumeter willi «

Iii^^lMT iM'r<<iiiii[;4' ttf'iiHCf'ttI cflect than any otln'i-
\\ aicr-\\ lici-I )i<Tt't4ti'<»i-e made. All sizes, t\\i.\\x, m\>\ )iii
li;i(iil. ;ii'- iiiilli irnjit pait'TijsperfecU'dimUursystoiiiiitU: tfsisiii
l)i.- ili.lvou.-'irsilrm' I'iiiirM-.

I'lufl' s li;i\liiL' |.o\vi-r plants which are iinsatlHfiu'tory. and
tlin^f: 'iiiit'-iiiiilaiiriL' t)if iMiprovetnciit of jiowers, will llnd It tu
lli>'lr Inr-T'-sL to ''MfifiT with mo, an I am u'llllnii: to unar-
uiiUm' i-i'HiillH vvlicre otiierM have falleii, no luut-
tiT what make of f urhlne lian heen In iihc. HTATK
ltl^;<^l IIIK.MK\TH AXI> HKNI» FOK I'ATA-

TmORGANSMITH, York, Pa.
Efltlmatos furDlHhotJ fur coiriplotu nowor pl&ots UDd

ruHUlU vuuruutoeu.

AT full load we guarantee a voltage fluctuation
not exceeding two volts, and gas consuniption

not exceeding 50 cubic feet par Itilowatt hour,
equal to from sixteen to twenty-ftve full powered
c. p. lamps, according to
wattage of lamp used.

CLIMAX GAS ENGINE CO.,
Vlanufacturers of Gas En-
:lnes for electric light and
ill other power purposes,

31 Fulton St., BROOKLYN.
The only gas engine ex-

'libited with Ammeter, Volt-
neter and Gasmeter In full

7iew, wliich enables intend-
ing purchasers to test the
;ruth of our statements be-
fore purchasing engines, in-

stead of having to take
statements and engines on
faith. We show better re-

sults than we guarantee. See
page 1G4, Issue Oct. 3, 1896. Also see Ehc. Age, October I7th, pat,*. <-(>

Gas,

GasolineTHE OTTO

ENGINES
and....

Natural Oas

OVER 45.000 SOL.D

Electric Lighting.
SIZES 1 TO 260 H.P.

Electric Light Plants in Operation

from 2 to 250 H. P.

Tie Otto Gas Engine forts, Inc.,

FHILADEI.PHIA.

The Electrician Publishing Co., Suite 510 Marquette
Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

WATER WHEEL
150 Styles and Sizes. Upright and Horizontal.

affords every facility for adapting them to

MILLING, MINING, ELECTRIC,
and maniifactnrins purposes. Easv working balanced gate, and flneregu-
lati'in. We guarantee hicrlipst power, with smallest quantity ut water, at
full and pjirt e;itps. Successfully operating under heads of S to 300 feet.
Write us fur fine pamphlet and state your wants.

THEJAMES LEFFEL & CO.
SPBINCiFIEL,I>, OHIO. U. S. A.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
QUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.
AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICH., U. S. A.
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^^ I BB The Best and
Gasoline Engines, cheapestpow.

^^ er for tlriTinff
Dynamos. Steady Iiight Onaranteed. Send

for Catalogue, Etc.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

^ WRITE TO Ui.

sssifyoUWdntany Wehdnfuwiihedfiope/or]

~ I'^mv .rtTx / ^Ofneofthe/argeiiDrmj
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ofPower

ALL
Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?
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J. C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES,

.VVEST ilF.STER.'^T

liipmii!iiiffiw.i,ig

CHICAGO CAS and GASOLINE ENGINE

J. J. NORMAN CO., nfrs.,

Used for -jiabiDg Electric Light or fnrniflhing

power lor any porpoBO reqifited. , Specially

adaptod for eleotrlo light In .piiTate enterprlaei.

Tbe latest great Invention of thle
I

progTeaelve age.

Brjlt in from 2 to 60 horee po.^^r. Stationary or

f/ortable. Is the slmpleBt powei^n the market. A
dwarf In size; a Samson la strenglh. Costs bat

little to ran It. Has no equal for even speed and
durability. Send for catalogue.

60 and 63 5. Clinton Street, CHICAGO.

o »o«o«o#o*o*o#o«o»o»o»o»o» o

o ' *

I Aluminum §

\ Nickel Alloy. \

o

Manufactured by The National Obe
*fc Reduction Co., under Letters Patent
dated Se^t. 18, 1891, No. 459,494.

Special attention glveo to the building of Electric Motor and Trail Cars.

BiiUdera of BrU] Xo. 21 Tnjcli with solid forged frame, and "Eureka" Maximiun Trg^Hon DTotalXmcko

^ This alloy is especially and now nnlver- °

Q sally need for armor plates, gun metal, pro- *

^ jecHles, acid pans, propeller wheels, car £
O wheels, steel castings of any description and q
^ general foundry castings in either tray ^
O iron, malleable Iron, braes, bronza and cop- q
4t per castings. It is nsedvery eiiensively in *
O paddling furoaces, open hearths, reverber- q
* atory furnaces and steel converters. Its %O fluidity and cleansing properties to metals, o
* aside from its strengthening qualities, are *
2 attested by indisputable anlhoiilles. O
* *

^ Aluminum Nickel Alloy Is reduced from ^
* twenty cents to FOUR CENTS per pound *

^ In ton or 6oo-]b. barrel lots. Sold under 2
O strict guaranty. *

o National Ore & Reduction Co., o

o ST. LOUIS, MO.
O Branch Agencies and Supply OfBces: q
* BioHABD Baibd h Son, Ironmongers, *
O Hamilton, Eoglaud, and Glasgow, Scotland.
* Wm. Clendinnenq 5i Sons, Montreal,
O Can. O

Q D. C. Caboll & Co., Pittsburg, Pa. *
* The JoDNBON MpQ. Co., San Francisco, 9
o cm. *
* »
o *o*o»o»o»o *o*o#o#o»o #o»o*

o

Hot

Cool

Weather or

Weather the

WESTERN

ELECTRICIAN
ts always interesting. Always contains
timely information as well as tiie latest
news. If you are not a regular reader
send us your name and address for trial
offer. . ......
WESTERN ELECTRICIAN.

Suite 510 Marquette Building,

CHICAGO, - - ILL.

The Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Manulteturtrt •! th*

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BtJII-T IN tJIVITS OF 50 TO 1,000 H. I».

ALSO BUILDERS OP

Smoke Stacks, Tanks, Etc., and All Glasses of Iron Work,

Bpeelilcatlons, drawlsss ud Price* fUmlskeC
on application.

Send for Catalogue of Climax and Compound Bollerp.

ROOTIMPROVEDWATERTUBE BOILER.

SBLUNO AQBNTSi

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

, ABENDROTH & ROOT
I MFG. CO.,

28 Cliff .Street. NEW VOW If.

REG.TRADE MARKS

nin M'tony'

The Phosphor Bronze Smelting Co. Qmited,
2200 Washington ave.,philadelphia.

"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS,CASTINGS,WIRE,RODS,SHEETS,etc.— DELTA METAL-
CASTINGS, STAMPINGS AND (roRGINGS
ORIGINAL AND Sole Makers la'THE U.S.
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INFORMATION,GAnTION^NOTIGE.
The courts of last resort in patent causes have repeatedly and recently sustained BRUSH PAT-

ENTS FOR STORAGE BATTERIES, Nos. 366,090 and 337,299, dat* d October 17, 1882, and

March 2, 1886, covering broadly every practical type of storage battery plate, including not only pasted

pLates, but also the so-called Plante plates, in the words of Judge Shipman (52dFed. 130): "A sec-
ondary battery plate ribbed, honeycombed, studded or equivalently prepared ....
in which the Plante process of electrical disintegration or some kindred process
of forming was used."

In the interest of the development of the storage battery business these fundamental or basic patents

have been acquired at great expense by The Electric Storage Battery Company, and users,

vendors and makers of storage batteries and storage battery plates are cautioned against their infringement,

To guard users, vendors and purchasers against inadvertent and unadvised infringement, notice is

hereby given that the types of batteries and plates advertised by the follovring:

The Electro-Chemical Storage Battery Company,
The ^Villard Electric & Battery Company,
The Ohio Storage Battery Company,
Jforwalk Electric & Battery Company,
The Warwick Electric MannTactaring Company,
Electric STovelty Works,
Momence Electric Ball Storage Battery Company,
Silvey Storage "Battery Company (Dayton Dlfg. Co.),

The Haschke Storage Battery Company,
Woodward Electrical Company,
Devere Electric Company,
B. J. Hanss,
Eclipse Electric Company,
The American Storage Battery Company,
Samnels Dyikamic Accumulator Company,
National Electric Car liighting Company,

ire considered flagrant infringements; and further, that vendors, purchasers and users thereof will be pros-

ecuted by injunction and otherwise according to law.

THE ELECTRIC STORAGE BATTERY CO.,
Drex^el Ouildins, PB-BI

Branch Offices
I an BROADWAY', TiEW YORK. 1.543 NARftlTETTIi: BITII^DISIO. CHICAKO, 11.1..

' SCm MARKET ST., SASI FRAXt'lSCO, CAIi. 93 STATE ST.. BOSTOST, MASS.
313 X, CAI.VERT ST., BAI.TIMORE, Ml>.

The Holidays are Coming.
Why not make a present of an electrical book to those you desire to remember at Christmas or New Year's?

are most appreciated. Note the following:
Useful presents

NEW DYNAMO TENDERS' HAND-BOOK.—By Lieut.

F. B. Badt. One hundred and forty illustrations. Price
$1.00. An eQtirely new and up-to-date *vurl(, 226 pages,
flexible cloth binding, size of page 5% by 3V3 iuclies.

Designed for dynamo tenders, linemen, stationary and
marine engineers. Just the booic for men who wish to

learn how to operate and care for electric light installa-

tions. The only book of the kind in the Engilsli language.

BELL HANGERS' HAND-BOOK.—By Lieut. F. B. Badt.
Third Edition. Eighth Tliousand. One hundred and six

pages, 97 Illustrations. Just the book for those engaged In

selling, Installing or handling Electric Batteries, Electric
Bells, Elevator, House or Hotel Annunciators, Burclar or
Fire Alarms. Electric Gas Lighting Apparatus. Electric
Heat Regulating Apparatus, etc. The only book of Its

kind. Simple as A, B, C. Price 51.00.

ELECTRIC TRANSMISSION HAND-BOOK.—By Lieut.

F. B. Badt. First Edition. Three Tliousand Copies.
Ninety-seven pages, twenty-two Illustrations, twenty-seven
original tables. Gives more practical Information ou the
Bubject than any work published to date. The book con-
tains all necessary Information for Power Producers, Cap-
italists. Agents, Engineers, and Motor Inspectors. With
this book anybody may make estimates on the cost of
Transmission Plants. A practical and reKable work. Price
¥L00,

INOANDESCEN''r WIRING HAND-BOOK.—By Lieut.
F, B. Badt. Profusely Illustrated. Price .?1.00. Type pagu
f/'^ by 3 Inches; llexlblo cloth binding, sixty-six pages,
ihlrry-flvp cntfr and (Ivf tables, three of which are 12 by IS

Inrrhes. These tables kIvc ai oik-l-, and without any calcu-
iHtlon. the Ml/,e of win- rcijulred In eaeli ciisc for any ner-
rt-nlage of loss. A timely book, conUilnliig full Instructions
for IiiciindeMcent Wiring, and complete Information con-
ecrnlng Mi-thods of Rnnnlng Wlrc^'. Location of Safety
Devlc.t'H and SwHcIk^, Splices, Insulation ami Testing for
I<")iuIiH. Wire fJiiugcH, (U-iiiTii] Kleetrltral Daia. Calculating
Slxc of Wires. Wiring of Fixtures. Elevators, Buildings,
iHolaled nnri renlral Stullon Plants. The only complele
book of the kind published.

DERIVATION OF PRACTICAL ELECTRICAL UNITS.
Lieut. F. B. Badt and Prof.. II. S. Carhart. Price,

lioHtjige prepaid, 75 ccntw
of sixty pages, printed
neat cloth blnrllng. It

ogriiphleH of Ohm, Watt.
Sir William SlemoDH. Dr.

1'hlH Is a very handsome book
on fine, lii'iivy i)aper, wltli
eonlaitis I'oi'Iralts and l'.l-

Farndav. Jnnie, flaiiss, Weber,
Werrn-r von Sb-m.-nH. Voltn.

Ani|iiTe, Dnnk'll nnd von JacobI, logcther wllli a r-nri-fijily

preimred table of Practical Electrical IJnItN. wllh their
relative values. In no other HJngle volume can this rare
eolleetlon of portraits be found.

TillC TKI-EPIIONK HAND-BOOK, Ily Mfrbc-rl Laws
Wi'bb. One hundred and fortv-slx pagi's, I.'IH llluhtrntlons,
f;loHt, iMijMl-book H\'/.t; priec ?1.00. Extrnrl rroni rrcfar^e:
'"J'lils little book has no iir-denslon to br- <-oi)sld<.-rrd a coin-
plelo lre»tlH4.' on telephotiy as It exists In Amcrlea. 'I'lie

tlni(* for Hirrti u work Is not yet ojhih-. But It Is fidt (Imt

there is a demand for a practical book on telephone work-
ing and management, and the Telephone Hand-Book
is an attempt at meeting that demand. Witli the exception
of a few chapters dealing with certain forms of trans-
mitters and receivers used in Europe, which are given for
the information of those who may wish to engage In tlie
manufacture of telephones, the book is based entirely on
standard American practice; and most of the material,
apparatus and methods described are peculiar to or have
originated in this country." No pains have been spared
to make it the best book of its liind. It is right up to
date, intensely practical, and so plain and clear in its
language that anyone can understand and learn from it

everything regarding telephone work and management.
It conforms In size and style to our other Hand-books
which have been so favorably received by the entire elec-
trical fraternity.

THE BOOK YOU WANT.
DESMOND, CHAS.—Electricity for Engineers. Constant

Current, A clear and comprehensive treatise on the prin-
ciples, construction and operation of Dynamos, Motors,
Lamps, Indicator and Measuring Instruments; also a full
explanation of the electrical terms used in the work. Al-
ternate Current Apparats. Containing an explanation of
the principles governing the generation of, and a descrip-
tion of the instruments and machinery used In connection
with Alternate Electric Currents. Illustrated. Revised
Edition, 12mo, cloth, Chicago. 1893. $2.50.

BUCKLEY. W. J.~Electrlc Lighting Plants, their cost
and operation. Two hundred and seventy-five pages, manv
Illustrations and diagrams, cloth, 1894, .1:2.00; paper $L00.
Tilt' purpose of this work Is to give to Intending puvehnsets
of lighting plants such details as may aid them In forming
a fail- esiliuate of the cost of construction niu\ operation
of a piopos.d plant, Data compiled from sIjiIImu reports
of e|e<;ii-i.- lighting plants employing overiicnd rlreuits,
with Hngt,'e.'^lionH jx-rtainlng to the InformaLion usuallv
desired by the non-technical purchaser.

CROSBY, O. T., AND DR. LOUIS BELL.-The Electric
Rallwiiy In Theory and Practice, A complete treatise on
the . f>iistrii.-(!()n an'l operation of electric railways. Second
lOiliiion, i-e\ ised and enlarged. One hundred and elghtv-
Ihreo lllnHtriillons. Svo. cloth. Now York, 1S92, .¥2.5U. in
(IiIh work will he found a full discussion of the principl.'s.
jilir-^iniluH and niellioilH of const ruction employed In clfrtrir
nilhoadlng, Tin- l.n-alment of thti subject is Uiorouglilv
prncl.le.iil 1 will leconimend Itself alike to the electrical
engineer, the stnilent and the electric railway manager,

LO('KWOOD.--ElfCtrlchy. Magnetism nnd EleUrlc Te:cg-
nirihy. A prnctlcal guide and hand-book oT general In-
forinntlon for 'Icclrlnal students, operators and Inspectors.
Tlire.f Ijundred and seven ty-slx pages, 152 Illuslratious,
Ifii.uO.

TIIOMI'SON.—Dynain6-Eleetrlc Machinery. A text-book
for HtudentH of eleeiro-t^ichnleH. Fourth E;tlhlon. Rewrlt-
ten and revised. Aliont 1,000 pages, fullv IMiisinilen 39
plnli'H. .ffl.OO.

A DICTIONARY OF ELECTRIC WORDS, TERMS AND
PHRASES.—By Prof. E. J. Houston. Third Edition, Re-
vised and Enlarged. One volume, octavo, 750 pages, il-

lustrated, cloth. Price $5.00. The new edition contains
over 5,000 terms and 75 new illustrations. Concise defini-
tions of electrical terms in general use. illustrated descrip-
tions of electrical apparatus, and clear explanations of
electrical phenomena. A work needed lu every scientific
library and an invaluable reference book to both students
and professional men. One of the features of the dic-
tionary is that it is not a mere word-book. The words,
terms and phrases are Invariably followed by a ghort,
concise definition, giving the sense in which they are cor-
rectly employed.

ELECTRICITY AND MAGNETISM.—A series of thirty-
four lessons, covering the science of electricity from Its
fundamental principles to Its everyday practical applica-
tion. Comprises 34 lessons, 325 pages, over 300 diagrams
and illustrations. $2.00. By Prof. D. C. Jackson, Univer-
sity of Wisconsin: Prof. H. S. Carhart, University of Mich-
igan; Prof. B. F. Thomas, University of Oho; Prof. Wm. A.
Anthony of New York; Prof, Brown Ayres, Tulane Uni-
versity. New Orleans; Prof. A, C, Perrlne. Leiand Stanford
Unijrersity, California; Prof. Geo. D. Shepardsou, Univer-
sity of Minnesota, and others. A comprehensive treatise
in simple language, free from algebraic equations and
easily understood. Table of Contents: 1. The nature and
properties of electricity. 2. Machines for generating elec-
tricity by friction and by electric Induction. 3. Electric
batteries or appliances for generating electricity by chem-
ical action. 4. Electric batteries, or appliances for gener-
ating electricity by chemical action (concluded). 5. The
nature and properties of magnetism, magnetic fields, 6,

The magnetic elTects of electric currents, and magnetic
circuits. 7. Ohm's law of the flow of e'ectricity. 8. Heat-
ing effects of electric currents. Miscellaneous effects of
electric currents. 9. Galvanometers and voltameters. 10.
:\le;isiirenienl of clcet rlcaj resistance. 1!. Every-dj^y raea^-
ili'onietits o]' KJiTlric curceiits Jinil pressures. 12, Every-day
nie:isiir'onieu(;s of elerlrlc iiowcr. Coiidensi'rs and the meas-
urement of their capacity. 13. Elcclrolyllc deposition of
metals. 14. The elecU'lc telegraph. 15. .M"niripi.> telegniphv.
10. The telephone. 17. The construction of leb-grapji ami
tolophoue lines and Instruments. IS. Testing lines for In-
-'<uIittion and comluctlvity and the location of leaks and
lii-c;iks. 19. rriTicjptcs of continuous current dynamos and
nioiocs. 20, rrin<ip]es of continuous current dynamos and
niiiiors. their construction, care and attendance. 21. Are
Ightlng and arc light machinery. 22. Incandescent light-
ing and power transmission, two, three and five wire sya-
tem.q of distribution for electric lights and motors, 23.
( onstrnclloji of oltMlrU.- light and power circuits, and their
esliiiK'. 21 Trsfin- oJectrie light circuits, and the dlslrl-
I'litlon and tiM^iisuiernent of light. 25. Electro-magnetic In-
dni-don, 2u. .\itern;iting currents. 27. Alternating currents
and alternating current machinery (c<nicluil<^ll. 2.S. Miscel-
laneous appltcatlona of electric motors. 29. Electric rail-
ways. 30. Methods of handling and controlling railway
motors and generators. 31. Model electric plants, 32. Un-
derwriters' rules, etc. 33. Eleclrlc weldhiL'. forging, etc.,
ectrlclly ai)i>lled fo the kitchen. 34. Electro-therapeutlca.

Above books, or any other electrical works published, sent prepaid on receipt of price. Address

ELECTRiCIAN PUBLISHING CO., 510 Marquette Building, CHICAGO.
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NEW YORK, 120 Broadway.

BOSTON, Exchange Building.

CHICAGO, New York Life Building.

TACOMA, WASH., 102 S. 10th Street.

BUFFALO, Erie County Bank Bldg.

PHILADELPHIA, Girard Building.

ST. LOUIS, American Central Bldg.

CHARLOTTE, N. C, 36-38 College St.

SYRACUSE, N. Y., Bastable Building.

SAN FRANCISCO, Mills Building.

WASHINGTON, D. C, 1333 F. Street,

N. W.

ms^n ^t, - - Jl riy, nnsylv^ania.

Have you seen it?

A NOVEL OIL FILTER.
Write and ask questions-

maybe it'll pay.

METROPOLITAN ELECTRIC CO.

i86 Fifth Ave., Chicago.

-;.:^ia^

ime:\a/ edition,
CROSBY & BELL'S Electric Railway,

JUST OUT. PRICE «3.50. JSEKO FOR IT.

ELECTRICIAN PUBLISHING CO., 5J0 Marqaette Building, CHICAGO.BUY
Your Electrical Books of the Electrician

Publisliing Co., Suite 510 riarquette

Bldg., Chicago. You will save TIME and

MONEY by doing so

ELECTRICITY FOR ENGINEERS.
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTENTS.—CHAPTER I: Eleetrieit>-; rositivo and Negative; Conductors,
Kon-Conduetors and Insulators; Electrn-Motive Force; Volts: Resistance; Olinis; Current; Am-
peres.—CHAPTER II: I>vnamos; Ma^ets; Field Coils; Electro Magnets; Permanent Magnets.—
CHAPTER III: Armatures, Construction of, Different Kinds of; Commutators, How Made andCon-
nected; Heating of Arrnamres; Eddy Currents.—CHAPTER IV: The Current; How Produced;
Induction; Series ^Vouod Dynamos; Shunt A\'ound Dynamos; Exciting the Fields; Constant Cur-
rent and Constant Potential Dynamos; Series and l^arallei; Parallel or Multiple Arc Svstem.—
CHAPTER V: Incandescent Lamps; Filaments; Connections: Flashing; Exliausting; Testing:
Candle Power; Operated in Series; Automatic Cut-Out; In Multiple Arcor Parallel; Multiple Series;
Multiple Series Cut-Out; Three Wire System.~CHAPTER VI: The Arc Light; How Formed:
Causes of Unsteadiness; Remedy; Effect of Shades or Globes; Shape of Carbons Under Different
Conditions of Burning; Arc I^mps; Regulating and Cut-Out Mechanism; Action of Current; Chitch
Lamps; Clockwork Lamps; Double Lamps: Troubles in Lamps.—CHAPTER VII: Comuuitators
and Brushes; Tlie Brush Commutators; Brushes: Different Stales of Brushes; Double Brushes:
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sparking
at Brushes; Care of Bruslies and Commutators; Flashing.—CHAPTER ^'III: Current Regulation;
Hand Rfegulfltion; By Position of Brushes; Resistance Box; Resistance Coils.—CHAPTER IX:
American System of Automatic Current Regulation; The Dynamo; Regulator; Action of Regulator.
CHAPTER X: Brush Svstein of Automatic Current Regulation; Brush Armature; Diagrani of Cir-
cuits through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial:
Dial Controller: Circuits and Connections of No. s Brush Dynamo; Circuits of comiiound Wound
Con-^tant Potential Brush Dynamo.—CHAPTERXI: The ftdison System; Autnuiatic Regulator;
Circuits of Regulator: Circuits of I)>-namo; Action of Regulator; Howell Pressure Indicator; Dia-
gram of Circmls; Description of Parts and Operation.—CHAPTER XII : Excelsior System of Auto-
matic Current Regulation; Dynamo; Armature: Diagram of Circuits: The Regulator and Motor;
Action of Regulator.—CHAI*TEK XIII: Schuyler System of Automatic Current Regulation:
Dynamo; Armature, Commutator and Brushes; Diagram of Circuits in Armature and Field; Regu-
lator; Circuits in Regulator.—CHAPTER XI\': Thomson-Houston System of Automatic Current
Regulation; Dynamo; Armature; Commutator and Brushes; ControlUug Maenet; Wall Controller;
Diagram of Circuits; Air Blast.—CHAPTER XV: Waterhouse System of Three-Brush Automatic
Current Regulation; Dynamo; Extra Brush; Resistance Coil.s and Regulator. CHAPTER XVI:
Ampere Meters; Tangential Scale; Solenoid Meters.—CHAPTER XVII: Voltmeters: Pressure
and Potential Indicators.—CHAPTER XVIII: Testing; Galvanometers; Astatic Needle; Differ-
ential Aoparatus.—CHAPTER XIX: Wheatstone Bridge or Electrical Balance; Diagram of Cir-
cuits and Methods of use; Bridge and Rheostat; Round Form; Square Form.—CHAPTER XX:
The Magneto as a Testing Inscrument; Armature; Field; Bell; Diagram of Circuits.—riHAPTER
XXI: CdupiiuK Dynamos Together; In Series: In Shunt; Series, Shunt and Com])Ound Wound Ma-
chines.—CHAITEK XXII: Switches and Switchboards; Loop S^\itch; Plug and Socket; Change
Over Plug and Socket: Conclusion. CHAPTER XXXIII: Electric Motors: General Principles the
Same as m Dynamos; Types; Shunt and Series Motors Suitable for all General Purposes; Regula-
tion of Shunt ^totors; Of Series Motors; Counter E, M. F.; Direction of Rotation and Direction of
Current; Starting Motors; Diagram of Connection.

PART II. CONTENTS.—CHAPTER I: Alternate Current Dvnamos; Principles of the
Field; Field Current Armature; Winding; Connections; Lamination; Different Types of Alterna-
tors: iRegulation; Leading Systems; The Brush Generators; Magnets; Armature; Principles of In-
duction.—CHAPTER II: Dynamos, Continued; The Mordev Alternator; Stationary Armatures;
Field Magnets; Ferranti Armature; Field Magnets; Winding: Collectors.—CHAPTER III: Dvna-
mos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current D^-namo;
The Armature; Self Induction; Regulation.—CHAPTER IV: Induction Coils; Converters; "Trans-
formers; Economy of Distribution; An Electrical H. P.; Losses in Conductor; Induction Coils; Ef-
fect of Induction; Transformers.—CHAPTER V; Transformers Continued; Induction Coils; Con-

Light System; Diagnirnof < in-uits; Parallel System; Primary Circuit; Secondary Circuit; Placing
of Transformers; Fuses; Dijtirram of Series Are Light Circuit.—CHAPTER VIII: Lines of Force;
Hysteresis; Magnetic Pcnecrrition: The Circuit of Liucs of Force; Experiments witli jMagnet;
Rapidity of Reversals and lIvNtrrL-is. -CHAPTER IX: Arc Lamps; In Series; The Westinghouse
Arc -Lamp; Diagram of Cin.uits iu i.iimp; Action of the Mechanism: Flat Carbons.—CHAPTER X;
Arc Lamps, in Multiple: Sl;ittc!\ Dilferential Lamp; Mechanism of Lamp; Its Operation.—CH^VP-
TER XI: Measuring and Indicating Apitaratus: Instnmients for Use witli Alternating Currents
Differ from those used with Continuous Currents; Ammeters; Voltmeters; Description of Several
Forms of instruments.-CHAPTElt \II: Measuring Instruments, Continued; Hot Wire Instru-
ments; The Cardew Voltmeter: Details of the Instrimient; Low Potential Voltmeter.—CHAPTER
XIII: Voltmeters: Double Coil Voltmeter: Two Types.—CHAPTER XIV: Spring Meters; Curled
Spring Meter.—CHAPTER XA': Twisted Strip Instruments; Diagram of Connections and Opera-
tion of Instrmneut.—CHAPTER XA'I: Recording Meters; Stanley Meter; Construction and Prm-
ciples of Operation; Diagrams of Parts; Slattery Induction Mieter; Description of Parts and Prin-
ciples of Operation; Watt Meter; Thomson Meter.-CHAPTER XVII: Generators in Parallel:
Difficulties In Operating: Alternate Current Generators in Parallel; Arrangements of Circuits and
Machines for Operating iu Parallel; Diagram of Common Arrangement of Machines and Circuits.—
CHAPTER XVIII: Ohm's Law; Strength of Current; Formulas and Examines; Power and Heat-
ing Effects of Currents.—CHAPTER XIX : Ground Alarms and Leak Detectors.

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 5I0 Marquette Bldg., OHIGAGO
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KNEELAND REFLECTOR CO.,

S. R. KNEELAND. Original Patentee,

MANUFACTURERS OF

REFLECTOR SHADES,
Mccreary

REFLECTORS,
.

For Incandescent Electric Lights.

Before placing ordere elsewhere, write for oqt
price list.

24 TRAVERS ST., BOSTON, MASS.

WOVEN LEATrikK uriK BELTING

ijend

LlltJE RAWHIDt'

11 E LEATHER.

ULTZS PATENT

PULLEY COVER.

/'BELT DRESSING

BELT CEMENT.

Dynamo

BKA.VOBES: 164 Snimner St., Boston; 113 Liberty 8t., New Tork; 129 Kortli 8d St., PhllsdelphlK,

I Jor(Trc

THEATRE DIMMERS.
IRON CLADRHEGSTATCO,,WestfieI(l,N. J.

ELECTRICAL BOOKS,
XVII »Cincis.

ELECTRICIAN PUBLISHING COMPANY,

Suite Sio Marauette, CHICACSO.

, CHICA0ailL„«.5.A.^

FINE TOOLS
sriri r/iffs /
jYfrm/crjfPfs(

?:m":

VULCANIZED FIBRE CO
SOLE MANUFACTURERS OF

. HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wiLMfN^Jf^i^.DEL. The Standard Electrical Insulating Material of the World. office:
14 dey st., new york.

l?EWIREDWrm RAVEN WHn"E CORE WIRE

OFFICE
The F^erris V^heel ^o.

1 131 THE Rookery.

Chicago, April 30, 189G.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, ive have decided to
use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test

will no doubt be a most severe one.
Yours very truly

THE FERRIS WHEEL CO.
. By L. V. Rice. Msr.

Used exclusively for all Incandescent Light-
ing at World's Columbian Exposition.GRIMSHAW WHITE CORE

RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS

Used in some of the largest buildings in the United
States.

Used by some of the largest Central Stations

and Fire and Police Departments in the U.S.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlaodt St., New York.
RHiWrwptl. 1 CHICAGO: BOSTON; SAN FRANCISCO""^'^'^°( 320 Dearborn St 131 Congress St. 102 Sacramento St

Black Diamond File Works.
Est. 1 863.

Twelve

f Medals

' Awarded at

international

Expositions.

no. 1 895.

Special Prize

Gold Medal

at Atlanta,

1895.

t

Onr goods are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

N. B. BUBB, Manager. J. M. CHESNUT, Supt.

WILLIAMSPORT WOODEN PIPE CO.,
MANUFACTURERS OF

WOODEN CONDUIT,
UNDER CHESNUT PATENT.

Write for Information and Save Money.

WILLIAMSPORT, PA.

AN EXTENSIVE AND IMPROVED CREOSOTING WORKS ATTACHED TO THE PLANT.

For underground electrical purposes the conduit produced under

this process is the most practical, the most durable and the most
economical of any conduit on the market.

This conduit is now being used in the leading cities, and the best,

of references furnished on application.

Kicctric ].it{litiui4 anil

i'ower Apparatus.

THE

Boston, Mass., No. 180 Suniiimr St.

New York, N. Y., No. M llioail St.

I'hllailoliihla, I'a., No. ww Aivli St.

Atlanta, (;:i,, liiinltulilc VMi;.
C:)llCiiKri, 111., M0Tlftilliii|.|i I'.lili.'.

Bt. Louis. Mo., WiilllwrlHlit HldR.
Kiin Fniniilsf'O, Oiil., No. ir, nrst.St.
I'lttsburi!. rii.,.lolin H. I!lcl:ill, Carnegie BIdg.
IH-DVcr, Colo,, HllSKl'Il ^' t„. BRUSH

No. Iff Arc I iii(lln|iuwor.

ELECTRIC CO.,

Office and Works, Cor. Belden and KlaHOn «»ts., CI.EVR|.AXI>, OHIO,



$3 p6r Anntirn* EiMtrie(&sPa^wbiiig(?n.«DT,cbic*g«. EVERY SATURDAYi Entered at Chlcaso FfwlofBrc

u mail matter of the second clos 1 cents per Copy.
Vol. XIX. CHICAGO, DECEMBER 5, iS No. 23

SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

*^H.''R'HixsoNr Shnplex Blectrfcal Company,
mt7 MoniiiiMck Block, CHICAGO. 75-81 Cornhlll, BOSTON, MASS.

MANUFACTURER OF

INSULATED ELECTRIC WIRE,
aOO Afin ««« NORTH THIRIt STREET. PHII.ADF.fcPHI*. TA.

INSULATED WIRES AND CABLES
Aerial,

Underground and

Submarine,
For

•WBtJRBUOXB,
VKIiBOBArS,
tilCtHT aad POWEB. '

Load encasing in all its

eranches.

KJBBITB TAFK8.

W. R. BRIXEY, Mir.,
J. E. HAM, Cen't Agt.
203 Broadway, New York
S. F. B. iWoree,

Chicago, III.

CALIFORNIA
ELECTRICALWORKS,

San Francisco, Cal.
NEW ORLEANS
ELECTRIC CO.,

New Orleans, La.
KENNEDY &
DUPEROW,

Washinston, D. C.

H. DUEAST CHEEVEB. }»»s»«ss Managers, GEO. T.KUNSON. W. H, HOUGliNB,
Gen'l Supt. Secretary.

THE OKONITE COMPANY, limited:

253 Broadway, New York.
INSULATED

WIRESatid CABLES,
For Aerial, Submarine and Underground Use.

, Candee Aerial Wires,

Manson Protecting Tape.
-
TRADE mabk; OHonlte Waterproot Tape.

BRANCHES: Chicago, Boston, Philadelphia, Pltuborgh, Minneapolis, Cincinnati, Kansas City,

Oaudla, Louisville, St. Louis, San Francisco, London and 3o. America.

AND FA, 5KY,0.
SBNTS: )-

MayWt Eaaland, Bet&Bldg., PhlMPa.
5ailth& Wdlace.HadKinSt., Boston. Hass.
Ed. P. Sharp, 4a Nlal^BSt , Buffalo, N. Y.
Arthur S. jiaHrtdgeJBkjI^of ^.CAniiilxe

Bldg., S^Louls, nb. ^^ft im> WfT
iJ. n. AtklnsMk Co., 1439 MenadaockBlSf.,

Chlcaeo.W^ ^^
RegerjaAtwaMr, IL4 PlB^a., Sa^Rran-

Centranncct|^&., 173 K^KTst^fftago.
Harry M. Shaol IS« UbertEt.. New York.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
JULIAN SCHOLL 81 CO., - 126 Liberty St., N. Y. City.
THE EEyNOLD8-L*BOE & CO., <I No. Ita St., Phlla.
S0K*NTON SUPPLY &MAOa'Y CO.. - Sorantoo, P«.
TnOS.KC»KET&BKOs.OO.,26IilgbtSt.,B«ltlmore,Md.
MITCHELL, I^EWIS & STAVER CO.. Seattle Wash.

WESTIIH EleGtrical In^tafflent Co.,
*" -^— X14-130 WiUiam St.. NEWARK, N. J., U. S. A.

The Weston Arc Light Ammeter

Is cheap, but nevertheless reliable

and very accural".

The scale is so proptrlioned that a change of

,'„ of one ampere can be seen from a considerable

(lisiance.. The instrument is absolutely "dead

beat." Three different ranges are being made:

No. 1. 5.8 0.8 7.8 amperes in j"o ampere div.

No. i. 9.6 9.0 10.0 " "
i\,

No, 3. n.;'. 10,.5 115 " " ,'„

The NORTHERN ELECTRICAL MFG. CO.,
IVIadison, 'XA/'IS-,

Matfufacturers of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILING OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space in the ok-dinary manner. All bearings

self-oiling. See our new patented device for CONNECTING nOTORS DIRECT TO LINE SHAFT
SAVING BELTS. PULLEYS AND FLOOR SPACE

CARPENTER
ENAMEL RHEOSTATS.

Automatic ^lotor Starters.
All Fizes, List pr'ee of 1 H. P. size, S^IS.OO.

RelieWe. Fully guaraoteed. Highly floished. Cheap,

Ward Leonard Electric Co., Hoboken, N. J.

Queen & Co.,
1012 Cheslnul SL, PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

Pi-^ATiJNLUM
For all Purpo««a.

Sonp and NatiTe PUtinain Fuxohased.
BAK£:B&CO„40S-4i4 New Jersey

RaUroad Ave.. Newark. N. J-

WASHINGTON PATENT AGENCY,
908-9U Q S(., N. W., Washington, D. C.

Largest m the world. Advice free. Electrical
Experts.

mi "CAHALL"
VERTICAL WATER TUBE BOILER.

BEST IN THE WORLD.
Manufactured by

Tbe AnltmaD & Taylor Machinery Co.

SEND FOR CATALOGUE.
Cahatt Sates Department.
Sole Agents for the U. s.

Biak of Commerce BIdg.. PittHbur{.

The Rookery, Chicago.

542DrexeI Bldt-. PhJtsdclpbia.

lOLITremoot Bid?.. Boston.

US Taylof Bnlldni, New York City.

THEATRE DIMMERS.
IRON CLAD RHEOSTATCO.,Westflel(l,N.J.

H. 1. R.
NATIONAL INDIA
RUBBER CO.'S

Wires # Cables.
Factors' and Offices:

BRISTOL, - R. i.
rREDEKiCK S. MiNorr. (Jen'l Mgr.

BBASCHES:
Ke «• York omoe, 487 Broadway, H. L. Biwdick, Mgr.

San Francisco r,77-.5~9 Market St.

Cliicago, aietropolitan Electric Co., 1SC-18S Fifth Ava.

LUNDELL MOTORS.

Armored
Insulating

Conduit.

Interior Conduit

& Insulation Co.
^Kcneral Offices and M'orks:

34tii Street, - - NEW yORK.

PARANITE
INSULATED WIRES .0 CABLES

For Aerial, Submarine and Underground Use.

lelephone and Teiegrapli Cables a Specialty,

Indiana Rubber & Insulated Wire Co.,
•'°~^*^°'**''

WIRES AND CABIXS

Whiie Core Lamp Cord.

INDIANA.

LEADS THEM ALL.

%

M'Jien oi-dek'ine »oe that you get
theOt'V*^^*'*'

"i^ade la one wlro Si"'

Thoy avr ^-r-L-rTi^-niy ^md V-
eliapedffrfii-

TIteyffr''.-

«(rie$iil^«d-

Th'Bj' are iii«<t« of the Unvnt

.i to one of aL-> t>TUes.* uin. :.•.<•

.

\'->. 1, 3 flOd 4 holdfl vrirft 16 tu ,

iv'o. 'i Hud 6 holds wife C to 00.

;.'o. Ohold Tc'.re 000 aad liargpr.

..hep. onet'

'"'••!l Porcelain Works.

';i!i;'.:h too., Chitsg!", !(!.'
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WHEELER REFLECTOR CO.,

23 Washington Street, BOSTONi MASS.

THE LARGEST REFLECTOR MANUFACTURERS
IN THE WORLD.

Hundreds of styles for every conceivable use.

Electric, Gas or Oil Reflectors, Tin Shades,

Cluster Lights, Reflector Chandeliers, Street

Lighting Fixtures, Street Railway Headlights,

New Catalogue- Just Out. Reduced Prices.

IVI Best Switch tor the Least Money.
Single, Double and Triple-Pole. Single and Double Throw, with or without Fuse Extension.

Handsomely Finished. Absolutely Reliable.

. . . MEDBERY INSULATION AND OVERHEAD TROLLEY EQUIPMENT. . .

THE STAXDAUD RAII.%VAY HATEBIAI. OF THE WORI/It.
THE FIBERITE CO., nechanicvllle. N. Y. JOSHUA HENDY nACHINB WORKS, San Francisco, Cal.

S. F. B. nORSfi. norquette Bulldlne. Chicaeo. FLBMINQ & POILLON. 30 Cortfandt Street, New York.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ,ALLEN& KELLY, »™-

Alcatraz Electrical Compound!
Mannfactared by

THE CALIFORNIA ASPHALT CO., "^m}-
ABSOLUTELY UNEQUALED FOR

ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator
Shelving, Circuit and Switch-Boards.

WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alltaline fumes, and when lerid under
cement, etc.

PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc. ''

COATING CABLES, Lead-Covered Pipes, and all underground worlt.
ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcutraz Asphalt, and possesses many well-kmiwn points of superiority

1
1

lias been tried iiiidcr s.'vcrc and exacting' conditions, and has given perfect satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.
Adheres Tenaciously. Not affected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Oases, and possesses
great strength and elasticity. Iir>ii,fr the producers of the raw product, ^m are enabled to save the middleman's profit,, and otter cortsumers a superior Article at a

p_ p_ WILLIAMS, Sol. Age„. u. s. A,. 39.41 cortlanit Si., Hew Vnrli City.

SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA,
MANUFACTURERS OP

liin.,1 ( nrn-i.t, Multipolar. Slow Speed, E.xternal Armaiure (Jcnerators and Motors, especially adapted for Direct OonfiectiOn.iTypo Ij— lr> sizes from 20 to 2,000 l-i. |3.
Direct (Current. Mullipolar, Medium Speed, liiternai ,\rniuture Generators and Motors adapted for Belting.

(Typo ^V.) - In Slices -from lo to 300 M. F».
''

' ''"rrenl, Bipolar, Medium Speed, liilernal Armature ijenerators and Motors adapted for Belting.iTypo L.. W.)—In sizes fi-on-i 5 to 130 Hi. I=».
• ..i i«nt ii(.o.iter.s. abnolutely conlrolled by V. S. I'alents granted to Siemens & Halske Electric Company.

SII.MENS' BAND ARC LAMPS FOR OtRHCT AND ALTERNATINO CURRENT, ELECTRIC MININQ LOCOMOTIVES, STEAM LOCOMOTIVES, ETC., ETC.
COMPLETE ELECTRIC RAILWAY EQUIPIHENTS UNDER SIEMENS' P.4TENTS:

Sic^mens' Undetrrunnine: Trolley^s.

SIEMENS tt HALSKE ELE6TRIC CO. OF AMERrCA, 98 Jackson St., Chicago .

HA l,V.>* OB'FU'Mt VKV.-yOTMr, ;',.'l<rri hl,l.;,;r, AlM/Tlr.,!, Sun-l, l: ,;i,l, ,,, iri;
!( MA \ 1

M.iv lao l.iiiorty St. OlNaNNA'fl, 1-erln BiilldlDK. MINNKAI'0US,'2« Second AVUiJiio
< ' i«CO, lOIfraittSt JJiWTON, .Jolm Hancock utdg. I'lHI.ADKLPHIA; BSt UliestnutSb
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The Setting: Sun

greets the " Pioneer"' as his most

worthy successor, and when the

"Pioneer "is burning it is most

difficult to note when the sun has

set and his life-long successor

begun to supply artificial day-

light. Sunlight is a cheap bless-

ing and the ''Pioneer" though

its chief aim is quality, on the

long run is the most economical

light yet invented. It burns 150

hours without change of carbons,

gives a soft, steady light and is

simple and safe.

The electric ARC LIQHT CO.
LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN.

687 & 689 Broadway,
NEW YORK.

QUICK

BREAK.

REASONS WHY
Our Arc Cut-Oiits are the best;

Because they afford the most per-
fect protection. Because they are fire
and moisture proof. Because phos-
phor-bronze is used for the contacts,
etc., which neither corrodes nor crys-
tallizes. Because they are low in
price. Try them and be convinced.

We are also manufacturers of all

Arc Lighting Supplies.

The Phila.Elec. & Mfg. Co., phTlVdeS'^
'. F. EichardsoD. 1223 Monadnock Building, Cliicago.
estern Elec. Supply Co., St. Louis.

Brooks-Follis Elee. Co., San Francisco.

SOME PEOPLE KNOW A GOOD THING.
Chicago, Nov. 2, 1S9G. I Chicago, Nov. 2, iS'M.

J. B. McKeague, Agt. J. B. McKeague, 369 Wabasb Ave., City.
Dear Sir:—Please deliver to us ten more Wirt | -Dear Sir:—Please deliver to us t^venty more

Brushes same as last, and oblige, Wirt Brushes, ^^^UxS, and oblige,
IMASONTC TEMPT.K. AUDIT0KIU3I HOTEL.

Kobert Knickerbocker, Chief Eii^;.
I

<Te<\ :\L Cowan, Chief Eng.

J. B. McKeague. Western Agent,

369 Wabash Ave., Chicago.

PAT. e-23-eo. Charles Wirt, Patentee and Sole Maker,

Write for Circular, Factory, Philadelphia.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
A bendroth & Root MI. Co xix Channon Co., H xix Empire China Works xiv

A daros-Bagnall El. Co. . .

.

xi C. B. &Q. R. R xii Eyanson & Armpriester..

American Battery Co . xiii

xvl

Chicago Edison Co Iv
Farr Tel. & Con.Sp. Co ...

.

American Carbon Co Chicago Fuse Wire & Mfg
xiv

American El. Heat. Corp. Co Ferracute Mach. Co XIX

.\merican El. Meter Co..

.

iv Chic. Gen]. Fixture Co... vi FlberiteCo., The

American Elec. Works ... xi Chicago Ins. Wire Co X Forest City El. Works..,.

Climax Gas Engine Co.... xviii For Sale Adveriisemts .... Xll

Armorite Int. Con. Co

—

iv ClOH brocks. B. Co xi-x Fort Wayne El. Corp Xlll

Arnold. B.J XTJi Clymer & Heilman xvii Fuel Economizer Co —
Auerbach-Woolverton El Colbum Electric Mfg. Co. xvii

Co XI Conard.Tbos. P xviii
Garlock Packing Co

Auto. Clr. Breaker Co.... wiii Conn. Tel. & El. Co., The. Garvin Machine Co., The . VI

wii Consolidated Ins. Tube Co . xi General Electric Co xxi

i
Cutter El. & Mfg. Co viii Gilmore El. & Mfg. Co....

Globe Etec. Heating Co...

xvli

.xxii
Dayton GlobelronWks. Co. xviii

BarnettCo.. G. & H
xxii

. xii

six

vii

xvii

Hart, C. S

Hart AHegemanMfg. Co.

.

Henney Buggy Co
Hine & Co., L. A

Bealy ACo..Chas. H
Diamond Electric Co
Diebl Mfg. Co
Directory, Principal Elec.
and Mech. Engineere...

Brady, T. H
BriilCo...!. G

xiv

xii

Brlxey, W. R 1 Dixon Crucible Co. , Jos . .

.

viii Bine A Robertson XI

Brown, D., Cedar Co Kii Hodge, Walsh & Loring.

.

xn
Brush Electric Co
Bryan & Humphrey
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HARDTMUTH CORED CARBONS for Direct and Alternating Current

I
HABIRSHAW AND G. E. CO.'S

J

I
WIRES AND CABLES.

j

ARO l-AIVI

AMERICAN CARBON CO.'S Plain and Coated
CARBONS FOR SERIES ARC LICHTINC.

OKii^ago Edison Co.,
DEALERS IN ELECTRIC LIGHTING SUPPLIES,

139 Adams Street, CHICAGO.

GENERAL WESTERN AGENTS
^1 > > »

HABIRSHAW AND 0. E. CO.'S
WIRES AND CABLES

I^JillOR
iCLJIVUVIItSIO'S t=>A"rE:iMTS.)

INTERIOR CONDUIT
iCLJIVUVIItSIC

's the way i1

ks inside aft

^ bending

Here's tlie way it

looks inside after

This piece of

Interior ContJul

u Indiuled. ju twndlnf- in

Iwo places, ind to show clesrly Ihnl Ihe

bendine DID NOT HURT THE WOODEN
LfMNG. (he piece cul oul was set on eni] as shown.
phoIo^Bphcd. and from Mtd pholograph Ihc accompan^-lnf

Note liow the

Wood-Lining
does not craclt.

ARMORilE INTERIOR CONDUIT CO.,
47B-4B0 FDRT STREET, WEST

DETROBT, MICH.

We manufac-
tuTe B h 1 g h
Krade Kaife
Switch for
ewltchb o a r d
work. We call

IttheESwItcb.

We have in stock in our Ctiicago Store

WAITING FOR
YOUR ORDERS

> Sockets, Switches, Cut>Outs,

; Tubes and Insulators,

; Shawraut Fuse Wire and
Knife Switches,

'Bells, Annunciators,

'Batteries, Push Buttons,
|

> Fan Motors, Electric Supplies <

; of all Kinds.
;

A qalck breab ewltcb, made In sizeB from 60
amperes capacity to 800 amperee. They
will be Uflted In oor new catalog.
We manufacture arc and IncandeBcent
namoB and direct currentmoLore, AlBoarc
Inruffl.

"^l
Western Electric Company.

Chicago. New York.

THE AMERICAN ELECTRIC METER.

Designed

for all

Forms

of

Service.

Send for cir-

c II I a r IS a II <l

prioe list«. 3-Wire 22-Ligtil Meter. Case Open, Showing Mectianisai.

The . . .

American

Electric

Meter

Co.,

lOUBeizBldg.,

PHILADELPHIA,

PA.

ELECTRIC HEATERS '^^^""'^^'^mmJiivium expense.

Portable Heater for residences and offices, size 23 inches long. 11'

;

liifcli. Ti inches wide. Weiglit :iO i)ounds.

Highest Efficiency, Simplicity, Durability, Production Guaranteed.
Our Street Car Heaters lead all competitors.

Send for new illiistnited cir(.'ular.

Heating coils renewed like incandescent lamps. Constructed for any voltage. Work on direct
or alternating current. Consumes 6. 8 amperes on no volt current, i. s on soo volt current.

THE GLOBE ELECTRIC HEATING CO.,
147 North 13th

Street, Philadelphia, Pa.

READ THE ELECTRICAL PAPER.

THE CARD ELECTRIC COMPANY,
IVIans-Fielcl, OKiio.

Generators for Power
Transmission and Iso-

ated Lighting.

Generators are all Mul-
tipolar and Slow Speed.

AgcntH Wanted in rnoccapied Territory

UIB
Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates.
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THE QARVIN MACHINE CO.,
Spring and Varick Streets, New York.

51 N. 7th STREET, PHILADELPHIA.

Manufacturers of and Dealers in

METAL WORKING MACHINERY
OF ALL KINDS.

Universal and Plain Milling Machines, Screw Machines. Drill
Presses, Hand and Engine Lathes, Turret Lathes, Planers,

Shapers, Gear Cutters, Grinders, Tapping Hachines, Etc.

Send for our Illustrated Catalogue aad List of

New and Seconds-band Machinery for

Imoiediate Delivery.

Complete plants equipped for making

ELECTRICAL GOODS AND MACHINERY,

Bicycles, Firearms, Etc. No. 1 1 Milling Machine.
Fnr Smnll Wnrb.

CROSBY & BELL'S ELECTRIC RAILWAY,
JrST OI'T. PRIt'E sa.50. !!>EXD FOR IT.

ELECTRICIAN PUBLISHING CO.. 5IO Marauette Buildine. CHICAGO.

PHCENIX

TRANSFORMERS
THE MOST EFFICIENT ON

THE MARKET.

Electrical Supplies and Fixtures.

169 Adams Street, CHICAGO, ILL.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accuinalators.
American Battery Co.
Electric Storage Battery Co.
"Willard Elec. & Battery Co.

Ajuiiuiciators.
Chicago Gen'l Fixture Co.
Electric Appliance Co.
Partrick & Carter Co.

Arc Lamps.
Adams-Bagnall Elec. Co.
Auerbach-Woolverton El. Co.
Central Electric Co.
CMcago Gen'l Fixture Co.
Diebl Mfg. Co.
Eleotrio Arc Light Co.
Ft. Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.

Perkins Elec. Switch Mfg. Co.

Van Nuis, C S.

WoBtinghouse El. & Mfg. Co.

Axe Ijiglit Cord.
Samson Cordage Wka.

Nat'I Ore & Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.
Central Electric Co.

Chicago Edison Co.
Chicago Gen'l Fixture Co.
Edison Mfg. Co.
Electric Appliance Co.
Electric Storage Battery Co.
Leclanche Battery Co., The.
Metropolitan Electric Co.
Midland Electric Co.
Northwest Engineering Co.
Ohio Electric Works.
Pearson, F. J. Mtg. Co.
"Western Electric Co.
Willard Elec. & Battery Co.

BeUs.
Central Electric Co.
Electric Appliance Co.
Huebel & Manger.
Ohio Electric Works.
Partrick A: Carter Co.
Western Electric Co.

Beltinff.
Ohannon Co., H.
Jewell Belting Co.
Main Belting Co-
Shultz Belting Co.

BoUers.
Abendroth & Root Mfg. Co.
Cahall Sales Department.
Clonbrock Steam Boiler Co.
Racine Hardware Co.
Weston Engine Co.

Books, Electrical.
Electrician Publishing Co.

Bronze.
BeBly &Co.,Chfl8. H.
Phosphor BronzeSm.Co.,Ltd.

Brashes.
McKeague, J. B.
Partridge Carbon Co.
Phlla El. vt Mfg. Co.
Wirt, ChaK.

Barfflar Alarms.
Electric Appliance Co.
Huebel & MianKer,
Partrick &. Carter Co.
Western Electric Co,

Cables (8ee lunulated Wires.)
Cables. F:i**rtric (See Insu-
lated WlreHj, Copper,
Hheet and Bar.
American Kloo. Works.
Brixey, W- R-
BBBtflrn Electric Cable Co.
Ind. Rubbf;r& InR. Wfrr: Co.
M'tropollt:in F,l';ctr!c Co.
Moore. Alfred F.

New York In«, Wire Co.
Simplex Electrical Co.
SUndard Underground Co.
WaKtibiini ^ -Mocn Mfc. Co.
Weatero Eleotrio Co.

Carbons.l'olntsA Plates.
American Carbon Go.
Cori-rsU i;i'.-<;t,fl'' Co.
Chicago KdlBon Co.
Ohlcago General Fixture Co.
Electric A ppllance Co.
General Klecirlc Co.
Partridge Carbon Co.
Relslngor. Huko.
.Standard Paint Co-
Werthotm. (Cd.

VftP*4\ra Electric Co.

Compound.
California Asphalt Co.
Electric Appliance Co.
Johns Mfg. Co.. H. W.
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond. Co.
Cons. Ins. Tube Co.
Electric Appliance Co.
Interior Conduit & Ins. Co.
WilUamsp't Wood'n Pipe Co.

Construction & Repairs.
Ft. Wayne Elec. Corporation.
Hodge, Walsh &, Loring.
Piqua Iron Works.

Contractors and Electric
liiglit Plants.
Arnold, B. J.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Climax Gas Engine Co.
Clymer A Heilman.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh & Loring.
Northern Electl. Mfg. Co.
Patitz,A. M.
Siemens & Halske Elec. Co-
Triumph Electric Co.
Westinghouse Elec & MfgCo.
Western Electric Co.

Copper.
Be3ly&Co.,ChasH.
Bowers Bros.

Copper Wires.
American Electrical Works.
Besly & Co., Chas H.
Brixey, W. R.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
Fiberite Co., The,
General Electric Co.
Ind. Rubber & Ins Wire Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simples Electrical Co.
Standard Underground C- Co.
Washburn \ Moen Mfg. Co.
Western Electric Co.

Cordage.
Samson Cordage Wka.

Crookes' Tubes.
Central Electric Co.
Edison Dec. & M. L. Dept.
Edison Mfg. Co.
Perkins Elec. Switch Mfg.Co.

Crotit»-Arm8, Pins and
Brackets.
Brady, T. H.
Central Electric Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
Fiberite Co., The.
Locke. Fred. M.

Cat-Outs and Switches.
Automatic CIr. Breaker Co.
(jentral lOiectrif^ Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co,
Clymer & Heilman.
Cutter El. & Mf^. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Eyanson Si Armprlester.
Farr Tol. SiConnt. Supply Co.
Fiberite Co., The.
Forest City Kloc. Wks,
Ft, Wayne Elec. Corporation.
General Elec. Co.
Ollinorf! 1:1. .K; Mfg. Co.
Hart & Hogeman Mfg. Co.
Imperial Porcelain Works.
MorrlHon Southern El. Co.
Perkins Eleo, Switch Mfg. Co.
Phlla. KI. A Mfg. Co.
Hchwarz, 1(.

WestinghouflO El. & Mfg. Co.
ttt'HU Mglits.
Mchnod. Ward .V Co.

ItynamoN.
American BnglnoCo.
Brush reioctrlo Co.
Card Elertrlc Co.
fJentral I'',lcctr!c Co.
Clymer .V Hollmun,
Colburn VA. Mfg. Co,

Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec, Corporation.
General Electric Co.
Hine&Co., L. A.
Northern Electl. Mfg. Co.
Piqua Iron Works.
Ruprecht Electric Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Globe Elec. Heating Co.
Johns. H. W., Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Bailn'ays.
Bruph Electric Co.
Card Electric Co.
General Electric Co.
Krotz. Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and Mechani-
cal Engineers.
Arnold, B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae, A. L.
Patitz, A. M.
Pratt, Chas. A.

Electrical Instrnuients.
Automatic Clr. Breaker Co.
Chicago Edison Co.
Clymer & Heilman.
Cutter El. & Mfg. Co.
Diamond Electric Co.
Electric Appliance Co.
Gllmore El. & Mfg. Co.
McKeague, J. B.
Queen A Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
American El. Heating Corp.
Automatic Cir. Breaker Co.
Central Electric Co.
Clymer & Heilman.
Imperial Porcelain Works.
McLeod. Ward A Co.
Metropolitan Electric Co.
Partrick & Carter Co.
Pearson. P. J. Mfg. Co.
Phila. EL & Mfg. Co.
White Co., TheO. C.

Electro-Plating Mach*y.
Besly & Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Engines, das.
Climax Gas Engine Co.
Norman Co., J. J.

Otto Gas Engine Wks.
Van Duzen Gas & Gso. En.Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.
Conard, 'I'hos. P.
Philadelphia Eng. Works.
Kaclne Hardware Co,
Woaton Engine Go.

EiigruverM.
Illinois Engraving Co.

Fan Oatnts.
Intri'Ior riomluit & Ins. Co.
W'JHthiKhuu.Ho El. & Mfg. Co.

Fcc<l Water Heaters.
Goubort Mfg. Co.

Fibre.
Butler Hard Rubber Co,
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co..G. A H.
NIcholHon Fllo Oo,

Fire Alarms.
Western Electric Oo.

Fixtures, KI.&Conib*n.
Chicago Gen'l Fixture Co.
Wheeler Reflector Co.

Fuse Wire.
Brixey. W. R
Cbicatio Fuse Wire A Mfg.Co.
Electric Appliance Co.
KlburiteCo., Tho.
General Electric Co.

Oaskets.
Johns, H. W., Mfg, Co.
Peerless Rubber Mfg. Co.

dtcars.
Besly A Co.. Chas. H.

Oeneral Elec. Supplies.
Besly & Co.. Chas. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Cutter El. A Mfg. Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
Forest City Elec. Wks-
General Electric Co.
Gilmore EL A Mfg. Co.
Hodge, Walsh A Loring.
Huebel A Manger.
Interior Conduit & Ins. Co,
International Elec. Co.
Johns, H. W.. Mfg. Co.
Metropolitan Electric Co.
Midland Electric Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Ohio Electric Works.
Partrick & Carter Co,
Pearson, F. J. Mfg. Co.
Peru Elec. Mfg. Co.
Phila. El. & Mfg. Co.
Sioux City Brass Works.
Westinghouse El. & Mfg. Co.

Globes and Electrical
Glassware.
Central Electric Co.
Chicago Gen'l Fixture Co.
Locke. Fred. M.
Murray A Co., Jas. J.

Phoenix Glass Co.
Wheeler Reflector Co.

GoT^nors, Water Wheel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly A Co., Chas, H.
Dixon Crucible Co., Jos.

Hard Rubber Goods.
Butler Hard Rubber Co.
Fiberite Co., The.

Headlights.
Wheeler Reflector Co.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing Materials.
Brixey, W- R
California Asphalt Co.
Central Electric Co.
Chicago Edison Co.
Chicago Ins. Wire Co.
Electric Appliance Co.
Empire China Works.
Eyanson A Armprlester.
Farr Tel. A Const. Supply Co.
Fiberite Co., The.
Gilmore El. A Mfg. Co.
Hart A Hegeman Mfg. Co.
Hodge, Walsh & Loring.
Ind. Rubber & Ins. Wire Co.
Interior Conduit A Ins, Co.
Johns Mfg. Co.,H. W.
Kartavert Mfg. Co.
Locke. Fred, M.
McKeague, J. B.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Peru EIgc. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey, W. R,
Central I'llcctrlc Co.
Chicago Edison Co.
Chicago Ins, Wire Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
General Electric Co,
India, Hub, & Ins, Wire Co,
Lasoll & Co., Edward.
Moore. Alfred F.
National India Rubber Co,
Now York Insulated Wire Co.
Oltonlte Co., The.
PhllMpH Insulated Wire Co.
Simplex Electrical Co.
Standard Underground 0. Co.
Wastliburn iV Monn Mfg. ( 'o.

liampM, incandescent.
Adams-Bagnall Elec. Co.
Buckeye Electric Co.
Central Electric Co.
Chicago Edison Co.
Edison Dec. A M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co..
Metropolitan Electric Co.
Ohio Electric Works.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westinghouse El. A Mfg, Co.

Xiightning Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Van Nuis, C S.

Westinghouse El. A Mfg. Co.

Magnet ^Vire.
(See Insulated Wires.)

Mechanical Machinery,
Besly A Co., Chas. H.
Ferracute Machine Co.
Garvin Machine Co.. The.
HIne & Robertson.

Mica.
Bowers Bros.
Johns Mfg. Co.,H. W,

Mining Apparatus, Elec.
General Electric Co-
Westinghouse El. & Mfg. Co.

Motors.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hine&Co., L. A.
Interior Conduit & Ins. Co.
Metropolitan Electric Co.
Northern Electl Mfg. Co.
Ohio Electric Works.
Piqua Iron Works
Ruprecht Electric Co.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Westinghouse El. A Mfg, Co.

Oil Filters.
Metropolitan Electric Co.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
Central Electric Co.
California Asphalt Co.
Johns. H. W. Mfg. Co.
Standard Paint Co.

Patent Agencies.
Washington Patent Agency.

Phosphor Bronze.
Phosphor Bronze Sm.Co.Ltd.

Platinnm.
Baker A Co.

Poles.
Brown, DeWltt, Cedar Co.
Hart, C. S.
Valentine-Clark Co.

Porcelain.
Central IClectrIc Co.
Empire China Works,
General Electric Co.
Imperial Porcelain Works.
Locke, Fred. M.
McKeague, .T, B.
Peru Elec, Mfg. Co,

Publishers, Electrical.
Electrician Publishing Co.

Push Buttons.
Central Ele<.:tric Co.
Electric Appliance Co.
Northwest Engineering Co.
Partrick & Carter Co.

Reflectors.
Murray & Co., Jas, J.
Phoonlx Glass Oo.
Wheeler Reflector Co.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard. Ward, Elec. Co.
Westinghouse El. A Mig. Co.

Sal Ammoniac.
Klipsteln A Co., A.

Speaking Tabes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Queen & Co.
Weston Electrical Inst. Co.
Whitfney Elec. Inst. Co.

Steam Heating.
Webster A Co., Warren.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
Willard Elec. & Battery Co.

Street Cars.
Brill Co., J. G-

Supporters, Inc. Lanip.
Kneeland Reflector Co.
White Co.. TheO. C.

Tapes, Insulating.
American Electrical Worbs.
Brixey. W. R.
Central Electric Co.
Chicago Ins. Wire Co
Electric Appliance Co
Ind Rubber A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Simples Electrical Co.
Standard Paint Co.
Washburn vt Moen Mfg. Co.

Telegraph Apparatus.
Electric Appliance Co,
Western Electric Co.

Telephones and Tele-
phone Material.
Central Electric Co.
Conn. Tel. A EL Co., The.
DeVeau& Co.
Farr Tel. & Const. Supply Co.
International Elee. Co.
Metropolitan Electric Co.
Northwest Engineering Co.
Orne Elec. Cons. Co.
Standard Tel. A El. Co,
Stromberg-Carlson Tel.M.Co.
Viaduct Mfg. Co.
Western Elec. Co.
Western Tel, Cons. Co.

Transformers.
Chicago Gen'l Fixture Co.
Central Electric Co.
Diamond Electric Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse EI. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car,
General Electric Co.
Westinghouse El. A Mfg. Co

Tubing.
Cons. Ins. Tube Co.

Tnrbine AVIieels.
Dayton Globe Iron Works Co,
LefTel & Co., Jas.
Smith, S. Morgan.

UnlTersities.
Int. Corr. Schools.

Water Wheels.
Dayton Globe Iron Works Co
Leffel A Co . Jas
Smith. S. Morgan.

AVire, Bare.
Besly & Co., ' has H.
Brixey, W. R.
Electric Appliance Co.
National India Rubber Co,
Okonite Co , The
Phillips Insulated Wire Co
Standard UndoreroiiTidp Ho.
Washburn & Moen Mfg. Co.

X Ray Ontfltn.
(Central I'Mcctric Co.
Edison Deo. A M. Lamp Dept,
Edison Mfg. Co,
Knott, L. E., Apparatus Co.

Queen & Co.

VTor ^VIv^lnabA-fcloAt Irtd^x of JKcl VAi-«ls«nr««rft-|;s So9 l=>aB« III.
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ENCLOSED ARC LAMPS
- FOR

Constant Potential Circuits

Simple,

Durable,

Economical,

BURN 100 TO 150 HOURS WITH ONE TRIMMING.

Oiehl Manufacturing Company, - Elizabethport, N. J.
SHOWROOMS: 561 Broadway, New York City. 128 Essex Street, Boston.

'96 LEADS.
WHY?

BECAUSE:
ist—Has perfect contact

without marring softest

wire.

2nd—Line wire is held by
clamp instead of screw
points.

3rd—It is easy to take

apart; no screw driver,

only a quarter turn.

4th—Can use long fuse.

5th—All that use them say

so.

Wrltefor Prices on Fuse Blocl<s, Etc.

GILMORE ELEC. & MFG. CO., North Easton, Mass.

BEWARE OF SPURIOUS IMITATIONS OF THE

Kinsman DESK LIGHT.

9
Invented by

WALTER R. KINSMAN.

See that the Eye Shade
is Adjustable, so that
an illumination of the
room, as well as of the
desk, can be obtained
if desired.

See that Any Standard
Lamp may be Used,
as it is not only e.vpen-
sive, but difficult, to

procure special shaped
lamps.

See that you get the Kinsman Desk Light, flanufactured only by » - - .

McLEOO, WARO & CO.,
27 Thames Street, NEW YORK.

STILL PROCRESSIIMC.

IM, IVI
J

DEFINITION UNSURPASSED.

The Liatest Tube for Alternating Current is the Greatest
Triumph Yet Attained.

PERFECT DEFINITION # ADJUSTABLE VACUUM.

Our High Frequency Coils are Still Selling as Fast as they can be Manufactured.
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ys^URKAY rUHT GLASS GLOBSS AKP SHAPSS,

We manufacture Arc and Incandescent Globes and Shades
of all Shapes In Opal, Clear, Roughed and Colored.

Large Capacity. Prompt Shipment.

JAMES J. MURRAY & CO,.

Trenton Avenue, Onlvert and Waterloo Streets, . PHILADEI.PHIA, PA.

GRAPHITE SPECIALTIES
FOR ELECTRICAIi USES:

GraplLite Bods of Various liCngths, from 1-5 Ohm to 100 Ohms Resistance
to the inch. Graphite Boxes and Crucibles. Resisting Heats

of 4,000 Degrees. Inquiries Oladly Auswered.

JOS. DIXON CRUCIBLE CO., Jersey City, N .J.

RELIABLE CROOKES TUBES.
Our improved type of tube

(see cut) is the most powerful
and best designed tube on the

market. Made from best qual-

ity imported glass, having walls

blown very thin, pure platinum
anodes and double seals: guaran-
teed equal to imported tubes.

************

TRY ONE, THEY
NEVER FAIL. . .

The F.J. PEARSON MFG. CO,,

Main and I.,ocnst !Sts.,

. .ST. LOUIS, MO.For 3, 4, 5 and 6 in. spark $5.00 net prepaid.

PARTRICK& ilors?
^'

CARTER CO. ""'i*"™*'

SeneISSI" Annuncimors ,

ELECTRIC BUeGlARe.riREAL\RNS
SLPPUES SIGNAL GONGS-BELLS etc.

No More Liquid Batteries.

THE ROYAL COMBINES BEST FEATURES OF
LIQUID AND DRY BATTERIES.

ADVANTAGES:
No action until water is added, hence can be kept

in stock for years.
Especially adapted for e.xport, as e.xtremes of tem-

perature will not affect it.

For open circuit work only.

E. M. F. 1.50 on open circuit. | „ . ,

Amperages, on short circuits, f

^'"aianieea.

Size 5J" by 2*", weight li lbs.

F3fRic:E: so ^Br^T^.
Samples sent to any part of U. S. A. on receipt of 75 cts.

Liberal arrangements made with trade.

MIDLAND ELECTRIC COMPANY,
5 Hanover street, New York, U.S.A.

lf.J."itWcCaiBr.
(PATENTED,!

Simplicity—Effectiveness— Durability—Economy.
Ko coils to short-circuit or break, no oxidation, perfect air

circulation, easily controlled and regulated by patented knife
switch. Adjustable to three different degrees of heat. Prices.
etc., on application. ....,.•

H. W. JOHNS MANUFACTURING CO.,
S40-343 Randolph Street,

. . . CHICAGO, ILI/

New Vork. Philadelphia.

^^ GrOOD BOOK!!
NOlni REHDY.

ELECTRIC TRANSMISSION HAND-BOOK
Lieut. F. B. Badt's latest addition to our famous hand-book series, of which

45,000 copies have been sold. The new book deals in the author's well-known
practical style with all the problems of Electric Power Transmission.

NOW READY.

Electrician Publishina: ComDany,
PRICE $1.00.

Suite 510 Marquette Building, Ctiicago.

BUCEE7E
IIMOAIMDI

Monadnock Building, Chicago.

QUALITY
UNEQUALED.

FACTORY
PRODUCTION
TRIPLED.

:iMT L.AIVIPS.
THE BUCKEYE ELECTRIC CO., Cleveland, Ohio.
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Eddy Generators

Direct Connected or Belted for Electric Railways, Central

Stations, Isolated Lighting or Power Plants.

EDDY MOTORS-SLOW, MEDIUM OR HIGH SPEED,

We build all necessary apparatus for the transmission

of Electrical Power through factory or other buildings.

All Our Apparatus Guaranteed as Represented.

The Eddy Electric Manufacturing Company,
IXriNDSOR, CONN.

New York, H. B. Coho & Co,, Mail and Express Building. Elmira, S. N. Blake.

Philadelphia, Walter C. Mclntire & Co., 506 Commerce St. St. Louis Western Electrical Supply Co.

Boston, G. M. Angier & Co., 6..' Federal St. Kansas City, W. T. Osborn.

Cincinnati, O., John A. Stewart.

Western Office: 305 Dearborn St., Chicago, Wallace & Hine Western Agents.
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The Wise Owl Says
...cive:ivie...

Para(night)nite, Para (night) nite, and the

wise contracter says the same thing, and

will use nothing else on all work that re-

quires the highest grade of rubber covered

wire

—

f»araimite:.
GENERAL WESTERN AGENTS,

Electric Appliance Company,
Electrical Supplies, - - 242 Madison St., Chicago.

SAMSON SPOT CORD ^^^^^^^^^^S
SA.IVISON CORDA.Oe \A/^ORKS, BOSTON, MASS.

RAINBOW SHEET PACKING.
HAVE YOU USED IT?

Oils,

Ammonia or

AikalieB

do not

affect it.

NO BAKING OB FOLLOWING UP.
Patentttd nud ^tnllufactu^ed Exclusively by

PEERLESS RUBBER MFQ. CO., 16 Warren Street, New York.

Electrical Compound.
THE MOST THOROUGH INSULATOR.

Insures Perfect Satisfaction.

ARMATURE AND FIELD COIL VARNISH,
made of the Highest Ingredients.

THE STANDARD PAINT CO.
8 f -83 John St., New York.

CHICAGO OFFICE, 189 Fifth Avenue.

EUROPEAaf REPRESENTATIVE,
Robert W. Blackwell. 39 Victoria St., Westminster, London, S. W.
Pbiladelpbla Agents, NOVELTY ELEC. CO., S0-S4 N. Fourth St.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H.

MANUFACTURERS OF

High Grade Electrical Instru-

ments of every descriotion.

RONTGEN RAY

APPARATUS
of all kinds.

ELECTRIC^ SIGNS.
miniature and

decorative lamps.

CATALOGUES ON APPLICATION.

EDISON DECORATIVE AND MINIATURE

LAMP DEPARTMENT,

(GENERAL ELECTRIC CO.)

HARRISON, N. J.

Highest Insulation
IN

Triple Petticoat China

AND

Glass Insulators

for High Voltage Power

Transmission,

Street Railway, Elec-

tric Light, Telegraph

and Telephone

Lines.

Send for Catalogues.

FRED M. LOCKE,
VICTOR, N. Y.

ENCLOSED ARC LAMP
Burns 150 hours with 12 inches of carbons.

10,000 Manhattan Arcs in service.

100 CENTRAL STATIONS.

MANHATTAN GENERAL CONSTRUCTION CO.
44 Broad Street,
NEW YORK.

753 Monadnock BIdg.
CHICAro.

61 I John Hancock BIdg.
BOSTON.

CHICAGO INSULATED WIRE CO.,
153 LAKE STREET, - CHICAGO.

AJAX
ARC LAMPS,

(ISO Hour.)

c ; VANNIIIS 43 Cortlandt Street
(..i,. VAIN NUIS, New York.

The Electrician Publishing Co., Suite 510 Marquette

BIdg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

Have yon ever seen one so simple in
construction? ''BJo, noi- one with
greater efficiency or better worknian-
sliip," is what onr customers tell ns.
manufactured for all purposes and

fully guaranteed.

OUR PRICES ARE WAY DOWN.
We still want agenis lor unoccupied territory.

THE PIQUA IRON WORKS,
PIQrA, OHIO.

Save

Your Commutators!
Is iIh: only iirUcli- lliul, will prevent spjirklnj;. Will lui'p IIh' Coitinnilalor in f^uod cnmlilion ami
prevent cutting. Absolutely will not gum the brushes. Endorsed by all users. Ask your
Supply House for "OALE'S" and take no other.

THIS SPACE FOR RESULTS OF TRIALS.
Send for free sample stick and let us have the results.
Your experiences will be of value to your neighbor.

"Was vciv Miiii'.h siirpriscd iit tho result. Our iM)mmiit;itors attain a due
itiiniisii ami kcrp It."—Water I'owrii and Ki.kctkic Light Board,
,Mai''|iii_'U(\ MIcli.
"i i;mislilci' It lirst-<.aass in cvny icsiicct: it mil oiily jircveiits snarkinir.

Imt keeps tho commiitatnrs in ix'^hI n.iHlilion amf provoiits futtiiiir."-
AUMOUll&Co., A. SIiillliij;la\v, lacrl F'l.-ian, CliiraKo 111.

K. McLennan & go.,

"Wonn(ithoGalo's<.loriimiitut()r(:i>rnitoun(U(i lio very valuable."—

W

NONA J'.MccTiiio Light Co., J. r. Kador, Wcuoiia, HI.
E-

Hwli' IllaiiuliK-iiii-oi'H.

128 Marquette BIdg., Chicago, III.

"I tliul nali''s does vorv ffood work
I!. K. I'ablsh, SI. I.nuls. Nlo. ^—
"Vcinr Call's

-Union Dki-ot Katluoad Co.,

,, ,,
l;ilni'Cniujiauiia does VLM-y good servlw,"—Santa

1' K (.AH AND iM.KCTitic (.'o., K. K. Dowiile, Saiitu Fe, N. M.
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EUGENE F. I'HiLiiiPS, Prest. W. A. iLiTHAWAV, Treas. W. H. Sawyek, Secy.

AMERICAN ELECTRICAL WORKS,
PKOTIDEIVCE. K. I.

'

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANJTE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, P. 0. Ackerraan, lO Cortlaudt St.

Chicago Store. F. E. Donohoe, 241 IMadlson St.

MoKTREAL, Branch, Eugene F. Phillips' Electrical Works.

LAMPS
Arc ani IncaMescenl.

Adams-Bagnall Electric Co.,

CLEVELAND, O.
New York, 222 Havemeyer Building.

Chirann, IfiS-l MnnaHnnck Block.

CONSOLIDATED

INSULATED TUBE COMPANY.

Mannfactnrers of - -

INSULATING TUBING
FOR

Interior or Underground
.... Electrical Wiring.

John Hancock Building, = = Boston, Mass.

i^'-^Jt^
INTERESTS YOU.

BUY A

Robertson-Thompson Indicator
For $40 and be able at all times to know that your
ENGINE is developing correct power for amoiiht of
COAL consumed.

Our other Coal Savers:

Feed Water Heaters. Damper Regulators. Steam Sepa-
rators. Eureka Packing. Oil Extractors. Oil Filters.

HINE & ROBERTSON CO.,
76 Cortlandt Street,

NEW YORK.

THE CLARK WIRE.
FOR

SWITCHBOARD,

RAILWAY

and MOTOR USE.

CLARK WIRE"

All sizes of

Stranded and Flex*

ibie Wire and
Cables with

' Clark's Insulation.

Inspector Boston Fire Underwriters* Union says:

"A tboroughiy reiiable and desirable wire in every respect.

"

The Clark wire has been before the public and in use for the past ten years,

and has met with universal favor. We guarantee our insulation wherever used.

Aerial, Underground or Submarine, and our net prices are as low, if not lower,

than any other first-class insulated wire. We shall be pleased to mail Catalogues,

with terms and discounts for quantities.

EASTERN ELECTRIC CABLE COMPANY,
HENBY A. CLARK, Treas. and Gen 'I Manager.

HEKBEKI H. EUSTIS, Pres. and Electrician.

61-63 Hampshire Street,
^O^T^IM, VIA.SS.

SAL AMMONIAC.
(ELECTRIC BRAND.)

For Electrical Purposes.
Guaranteed 98/99 per cent, and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

A. KLIPSTEIN & COMPANY, 122 Pearl St., New York.

r
"

p

THE "STAR" ALTERNATING ARC LAMP
FOR ANY FREQUENCY FROM 10 TO [8 AMPERES,

If yon have any tronble with yonr present alternating lamp, try the new "ISTAR"
liAMP, warranted to be the best alternating arc lamp on the market.

Reasonable in Price, Neat in Design, Perfect Workmanship.

The most economical laniji for the meter. ISend for catalogne.

AUERBACH-WOOLVERTON ELECTRIC CO.,
AGEWTS WASITED IN A!.!. THE

PRIJJCIPAI. CITIES. 1 13-1 15 Adams St., HOBOKEN, N. J.

[HERCULES BAtTERIE:
jAXLEDE B/jJTTERIESy

^,

Ptpi;l:i.KTRicMi&.{:0.

—i Ptriu.lM). .-^

I PORCEOAIN IHSUIArrON Ot an Kinds i , _
Wc SolKJl the maKing ol \ M

SpecAl Desigks of^ Porcelain.

Washburn $c Moen Mfg. Co.
EVERYTHING IN

... \A/ I R
BA.RE A.IMD IIMSUI-A-rED.

Also Manufacturers of ^^^
THE "CHICAGO" RAIL BOND.

General Offli.es, WORCESTER, MASS.

Warehouses and OITIces :

XEW YORK. CHICAGO. SAX FRANCISCO. HOI'STON.
PHII.AI>EI,PHI.4.. PITTSRIRG. SCRANTO.N.

WEATHERPROOF WIRE.
^^M

^i/OU^

AGENCIES:

Western Electric Co., New York.

Electric Appliance Co,, CMcago,

Pettlngeli Andrews Co., Boston.

Electrical Engineering Co., Minneapolis,

St, Lonls Electrical Supply Co., St, Lonis,

The Bradford Belting Co., Cincinnati.

Phillips Insulated Wire Go.,

Office and Factory: PAWTUCKET, R. I.
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WANTED.
A practical superintendent, with extensive ex-

perience in the manufacture of electrical appara-
tus and general machicerj'. and tlioroufthly

familiar with the piecework system and other
modern methods, desires re-enKagfim-nt. salary

or contract or both. Address ••Kconomy/'
care "Western Electkician, 510 Marquette
Building, Chicago.

ARMATURES TO REWIND.
Winders direct from T.-H. and TVestinphouse
shops. Work guaranteed. Ten years' experience.

Light plants installed complete. Send for prices.

HODGE, WALSH & LORING,
531 Delaware. Kansas City. Mo,

WANTED.
A side line for our traTelinc: salesmen, wlto

call on all the electrical trade. Will handle same
on commission. Address AUTOMATIC CIR-
CUIT BREAKER CO., Newaygo, Mich.

WANTED.
A small second-hand single-phase alternator

(without exciter) 5 to 25 li. p., any voltage, hut
preferably 2,000 volts; price must be low. Ad-
dress, giving particulars and lowest cash price,

*'X." care Western Electrician office, 5io

Marquette Bldg., Chicago.

WANTED.
A gentleman of exceptional busi-

ness ability desires to communi-
cate with some manufacturing firm

connected with the electrical trade,

or some important central station

requiring the services of a success-

ful manager. Is amply qualified

to manage a large business siuiess-

fully, as his past record testifies.

Address, for further particulars,

"Ability," care Western Elec-
trician, sio Marquette Building,

Chicago.

FOR SALE.
One 1,000 light incandescent dynamo and one

100 light incandescent. Both direct current, com-

ponnd wound.

I A.. I-IIIME & CO.,
234 E. Lake Street,

CHICAGO.

HERE YOU
Have an opportunity to purchase
the tools, patterns, and in fact

everything necessary to build a

modern up-to-date d3'namo and
motor. To one who contemplates
manufacturing such a line this is a

rare chance, and will bear the clos-

est investigation. Amount required

about Si5,ooo. If interested write

J. C. EMERY,
Box 21. station B, CLEVELAND, OHrO.

For Sale
BY THE OWNER,

ELECTRIC LIGHT PLANT
In a L'O'id town, \'.itli s|il<ii(lnl jirospcrts, in tin-

South, (kjod tnimlii'-r. <')tv 'otitrart for litilit-

Iriu. >.t(n-k ;uid I.oimI^ issnr-.|. Si.Urndld nltarnT^for
aiiyoii': wli'j ';iri haii'll'- I'latil, honds and stock.

A STREET RAILWAY
Can also hi; imrcIiaMcd crhi-ap and adthsd to thr

plant If dcHlrod. I'arl pay tak4-ii In honds.
AddrcMs

"A.," Room 12 Inter Ocean Bldg., Chicago.

BELLS
PUSH BUTTONS.
Exciuslve Features.

Send for N'-w <'at;Uoi;i»-.

Huebel & Manger,

KNIFE SWITCHES, SWITCHBOARDS FOR

ELECTRO -PLATERS, TABLET BOARDS, ETC.

Guaranteed high-grade swlttdies at
reasonable prices.

B. SCHWARZ, 1907-9 N.Btli St.,

PHILADELPHIA, PA.
(Agents wauted in Western Cities.

j

WE UNDERSELL ALL!
Bicycle Electric Lights 83.00
NecktieElectricLights 1.50
Edison Electric Motors 1.00
Battery Fan Jlotors G.OO
88 Medical Batteries 3.95
Induction Coils 1,75
Electric Bells finest, .25
Dry Batteries Best, .25

Discounito Dealers.

bapijened. Catalogue free.

OHIO ELECTRIC WORKS, Cleveland, Ohio.

Agents Wanted.

A few good live agents

to take subscviptions for

the WESTERK ELEC-
TRICIAX and handle our

book i>nbllcations. L,iberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.,

5 I O MARQUETTE BLDC,
CHICAGO.

rpr"" WHITE CEDAR POLES
tVrite the UE WITT BRO^VIV CEDAR CO.. Menominee. Ulich.

T. H. Brady, New Britain,. Conn., U. S. A.,

Manufacturer of Mast Arms.Pole and
Swinging Hoods, House Brackets and
otiier Specialties for Construction
Work.— Ca^afopwes and Prices fur-
nished on application.

Incandescent Lamp Supporters

Instant placement and fixture of lamp in any
desired nosilion. witli no attention to lastenlnns.
Adaptea to every retiiiirement from library to
workshop. Bend for catalogue C.

THE 0. C. WHITE CO., WORCESTER. MASS.

Write for

Prices on

-TO-

LIVE CEDAR POLES te?!"'
Map of the United States.
A large handsome Map of the United

Slates, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. EusTis, Gen'l Pass. Agent, C, B.

& Q. R. R., Chicago. 111.

INTERNATIONAL ELECTRIC CO.,
76 .Beekman Street.

We^v Yorfe.

Ruhmkorff
Induction CoHs,

Telephone CoHs, Experi-

mental Work, Small Ma-
cbioery, Binding Posts.

I^OME STUDY.
.471 Elementary Journal

FOR TECHNICAL STUDENTS,

Including All Readers of Technical Bookff

and Periodicals.

MECHANICAL AND ARCHITECTURAL

DRAWING EXERCISES.

H03II-: >WTI"T>Viriakf-saspt-ciairy of teach-
ing its Tcadris I low ((I iiialvfaiiil n-aii ^^echanicaI
and Ardulirliiial I >iawiiiLi;s. Sainplt- (.'opy seuE
free (m applii/aiiun. Address, li. khil'.

HOME STUDY, Scranton, Pa.

ALL
Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

NXSIV EDITION.X -RAYS
FOR EVERYBODY.

Icl>A^Eircl TTr^'v^rl:.

Just off the Press. 93 Pages. 47 Illustrations.

Fully describes in plain terms how to perform experiments with the X-Ray Outfit,

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmliorff Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit
very cheaply, including a Fluoroscope.

Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO..
^'°

!St;?^^i*Jl'^^-

MAflUFACTUBtfltl,

l«t,Vle r. 200 Graham SI.. Brooklyn, N.Y,

"Electric Light Globej'e^
^^

tf THE-LAROEST-LirvlE-oF ^"

^
-,..,.. KaEFFEGTSL,^,

- ^ 42 MURRAT ST NY zMl V
CHICAOOOFPICB, l«7 B. MADISON STREET.

JUST FLBLISHED.

DYNAMOS,
A practical explanation of the Designing-,

Construction, Operation, Main-
tenance and the

CARE AND MANAGEMENT
...OF...

DVNAiVIOS,
BY F. S. HUNTING,

Chief Eng-ineer Fort "Wayne Electric Cor-
poration.

20 Pag^es, Size 7 by 10 inches, 26 Illustrations,
Pamphlet Form.

PRICE, 25 CENTS.

ELECTRICIAN PUBLISHING COMPANY,
Suite •'>lo llarquette Bide:.. Cliicaso.

It Helps

Mechanics
I Lord's Power and teiisuu about thu

,thousand and one '

Machinery Maqazine *•""§« every
,,,,,,,,, ,

,

chanic and
{I'l.hh.slu') Mnlllhlll

en-
gineer ought to

jknow. It tells about those things that \

evury j^'oud mechanic must know. It goes
into details. It is practical, full of hints,
and helps its renders to become skilled
and expert workmen. The more a man
knows about his profession, the more sal-
ary he will command. The small price it
costs to subscribe t$l a year) will come
back many times over in mcreased salary.
Sample copy sent for ro cents. Write
your name and address on a postal card,
and mail it to

GUILD & LORD
613 Atlantic Ave., Boston, Mass.
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THE TRIUMPH ELECTRIC CO.,
CIIMCIIMIMA^TI, OMIO,

MANUFACTURERS OF

Medium and Slow Speed Electrical Machinery,
Direct Connected Generators,

Direct Connected Elevator Motors,
Direct Crip Hoists,

Motors for Special Work.
WRITE FOR CIRCULAR M.

OFFICE AND FACTORY: 610-616 BATMILLER STREET.

j Xew York : Messrs. Machado <& Roller. 203 Broadway.

QALES OFFICES" Atlanta: Messrs. Moore* McCrary.Soreross Bldg.OHbbClvrrivi-w-
(^^^ ^^^.^ . Trinmph Electric Co., 604 Oriel Bldg.

Chicago: Messrs. Whiteside & Foster, 1000-1003 Fisher Bldg.
XashTllle : Mr. J. W. Chester.
Pittsburg: Mr. AV. B. Pearson, 504 Germauia Bank Bldg.

Bound Volumes

Western [legtrigian

FOB SATilS,

From Vol. I. to Vol. XV.

ADDBESS

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Building. CHICAGO

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

Arc, Direct Currert-b and /Vl-terna-t-

ins Incandescert-b ^ish-tinsand

COMMUTATORS
REFILLED.

Sioux City Brass Works,
SIOUX CITY.IOAVA.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite BIO Marquette BIdg., CHICAGO.

If you are looking for

something useful as a
Christmas or New Year's
present, why not order a

year's subscription to the Western Electrician? Send for

our special holiday offer.

WHY NOT?
ELECTRICIAN PUEILISHINC CO.,

5 lO Marquette Building, CHICAGO.

The Standard Open Circuit Batteries
of the World.

SEKD FOR CIRCULAR AND PRICES.

THE lECLANCH'E BATTERY CO.,
Ill to 117 East 131st St., N. Y.

Thousands of our Cells
are in Service in U.S.
and Abroad. • • .

STORAGE BATTERIES for all purposes

Solid Rolled Lead Plate. Immense Streng:th. Lar^e Surface.

Electro-Chemical Formation of Active Material.

INSURING GREATEST DURABILITY combined with EFFICIENCY.
ALL SIZES FOE SALE BY

Established 1889-

Highest Award Granted

at World's Columbian
Exposition, Chicago, 1893,

American Battery Company,
4:3 "yvest Q-LLiELCy Street,

CHICAC^O, Iljli.

Absolutely Non-Infring-

ing. Protection

Guaranteed to all

r'urchasers.

Sectional view of plate.

Perkins Specialties:

Key or Keyless Wall Sockets.

Perkins and Mather Sockets.

Rosettes, Receptacles 1' Plugs.
Perkins Incandescent Lamps.
Waterhouse-Camble Arc Lamps.

Perkins Electric Switch Mfg. Co.,

HARTFORD, CONN.

WALL SOCKET.

NEW YORK,
2 1 9 Havemeyer BIdg.

CHICAGO,
1537 Monadnock BIk.

FUSIBLE WALL SOCKET.
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THE STANDARD TELEPHONE
AND ELECTRIC CO.,

VI.ADISOIM, \A/IS.
p. L. SportXER, President. E. AV. BATCHKLnEH. Secretary.
H. C. 1)oj><;e, Genei-al Superintendent. H. A. Taylor, Treasurer.

Manufacturers of reliable, time tried and tested Telephone

Apparatus. Irrespective of price the best. Trial proves it.

We have received thousands of unsolicited testimonials

and have equipped over 150 dividend-paying exchanges.

A TIMEUY HINT: Buy Telephones and Appli=

ances from manufacturers whose guarantee of protection

is a practical certification that your interests will be ably

taken care of. "A Word to the Wise," etc.

Up'tO'date instruments furnished to meet all require^

ments of service.

Standard Telephones and Switchboards are leaders. Why? Because

efficiency of operation, best materials, finest workmanship and careful

attention to details recommend their adoption by experts. Correspondence

solicited.

EIIMIMEY ^UGG^r CO.,

Special Offer. 60 Days Only.

To test the merit of this paper cut out this advertisement and send to us. and

we will send to you F. O. B., Chicago.

Full Leather Top End Spring Buggy,
Sprins; Back and Cushion, liCather CovereA Bows, ^Vell Painted and

Trimmed with IG oz. All Wool Cloth, for

$50.00, worth SIOO.OO.

GENUINE RUBBER TRIMMED
BUGGY HARNESS,

With Gilt Oreide Hooks and Terrets and Shaft Tug Huol<les. Full Kay Track

Saddle, very handsome, for $ | 5.00 worth $35.00.

O. G. BIRD, IVI;

377 and 379 Wabash Ave., CHICAGO, ILL.

The Electric Railway of To=day,

BY H. B. PRINDLE.

60 PACES, PROFUSELY ILLUSTRATED.

TVe Iflannfactnre

^[fSeTELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL. MINN.

A NOy£L
TELEPHONE

SYSTEM/

CMicflqo

T
ELEPHONEQ
Send for our prices before you ^^

place your orders. V
DEVEAU &CO., W

32 AND 34 FRANKFORT ST., NEW YORK.

The Electrician Publishing

Co., Suite 510 Marquette

Building, Chicago. Headquar-

ters for all latest Electrical

Books. Write for Catalogue.

...FOl

TELfPHJIJES

nADllcfC0™BLore.

pCEiAU^J^iUFACTORY.

PRICE

REDUCED TO 25 CENTS.

The author describes the ELECTRIC RAILWAY
SYSTEM in a popular manner, using such lan-
guage that the reader who is unfamiliar with
technical terms can readily understand tht
construction of the apparatus and the func-
tions of various appliances used in the electri-

cal propulsion of street cars.

It contains a vast amount of useful and
valuable information for every motorman and
those interested generally in Electric Railway
work and improvement.

PRICE 25 CENTS.

Electrician Publishing Co.,
Suite 510 Marquette Building:, CHICAGO.

POR«
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WESTERN TELEPHONE

-•^CONSTRUCTION CO.,
250 S. Clinton Street, CHICAGO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.
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WESTERN TELEPHONE CONSTRUCTION COMPANY,
CHICACO,CILL.

IVIERIX ANA/ARDED!
The following partial list of telephone exchanges will indicate the

continued growth of this company's business.
Richmond Telephone Co., Richmond, Va 2000
Fort Wayne Telephone Co., Fort Wayne, Ind 1500
LaCrosse Telephone Co., LaCrosse, wis 900
Shamokin Valley Telephone Co.. Shamokin Co., Pa 500
Newark Telephone Co., Newark, 500
Winona Telephone Co.. Winona, Minn 500
Johnstown Telephone Co.. Johnstown, Pa 500
Lansing Telephone Co., Lansing Mich 500
Home Telephone Co., Chillicothe, 500
Lynchburg Telephone Co., Lynchburg, Va 500
Home Telephone Co., Bloomington, III 500
Kanawha Telephone Co., Charleston, W. Va 500
McKeesport Telephone Co., McKeesport, Pa 400
Mutual Telephone Co., Petersburg, Va 400
McGhie & Moore. Telephone Co., Sisterville, W. Va 300
Mattoon Telephone Co., Mattoon, 111 300
Mt. Vernon Telephone Co., Mt. Vernon, 300
Citizens' Telephone & Message Co. , Fostoria, 300
Home Telephone Co., Oskaloosa, Iowa 300
Elizabeth Telephone Co., Elizabeth, N. J 300
Hanover Telephone Co., Hanover, Pa 250
Barnesville Telephone Co., liarnesville, 200
Richmond Telephone Co., Richmond, Ky 200
Van Wert Telephone Co.. Van Wert, 200
Washington Telephone Co., Washington, Iowa 200
Cambridge Telephone Co., Cambridge, 200
Citizens' Telephone Co., Honesdale, Pa 200
Boone County Telephone Co., Boone. Iowa 200
Northwestern Telephone Co., Charles City, Iowa
Citizens' Telephone Co., Ashland, Kv
Citizens' Telephone & Message Co., Tiffin. O
Wayne County Telephone Co., Fairfield, 111

W. S. P. Telephone Co., Petaluma, Cal
Harvard Telephone Co., Harvard, III

North Tesas Telephone Co., Greeneville, Texas
Commercial Telephone Co., St. Marys, O
Citizens' Telephone Co.. Decatur. Ind
Rushville Co-operative Telephone Co., Rushville, Ind.

.

Palestine Telephone Co.. Palestone, Tex
Ticonderoga Telephone Co., Ticoaderoga, N. Y
Charleston Telephone Co., Charleston, III

Sulphur Springs Telephone Co., Sulphur Springs, Tex..
South Jersey Telephone Co., Cape May, N. J.

Sandersville Telephone Co., Sandersville, Ga
Maysville Telephone Co., Maysville, Ky
Oberlin Telephone Co., Oberlin. O
Citizens' Telephone Co.. Somerset, Ky
CarmI Telephone Co., Carmi, 111

Richland County Telephone Co., Olney. Ill

Shamokin Valley Telephone Co.. Mt. Carmel, Pa
Delphos Telephone Co., Delphos, O

Auburn Telephone Co., Auburn, Ind. , 100
Kendallville Telephone Co., Kendallville, Ind 100
North Baltimore Telephone Co., North Baltimore, O
Columbia Telephone Co., Columbia, Pa
Standard Telephone Co., Pocamoke. Md
Stiiridsird Telephone Co., Chestertown, Md.

.

Globe Telephone Co., Winchester, Ky
Greensboro Telephone Co., Greensboro, N. C.
Carolina Mutual Telephone &. Telegraph Co., Charles-

ton, S. C 600

J. C. Hubinger Telephone Co., Keokuk, la 300
Adrian Telephone Co., Adrian, Mich 200
Palatka Telephone Co.. Palatka, Fla 100
Tidewater Telephone Co., Gloucester, C. H., Va 50
Laconia Telephone Exchange Co., Laconia, N. H 150
Washington Co. Telephone & Telegraph Co., Cossayuna,

N. Y
L. D. Pitcher, Dixon. Ill

Santa Fe Electric Telephone Co., Santa Fe, N. M
Beaumont Telephone Co., Beaumont, Texas
Navasota Telepnone Co., Navasota. Texas
Marysvllle Telephone Co., Marysville. Ky
Salisbury Telepnone Co., Salisbury, N. C
Latrobe Telephone Co., Latrobe, Pa
Indiana Telephone Co "

Chariton Telephone Co
Mt. Vernon Telephone Co.. Mt. Vernon, 111

Effingham Telephone Co., Effingham, 111

Wapakoneta Telephone Co., Wapakoneta, O
Northwestern Ohio Telephone Co., Wauseon, O
Duquoin Telephone Co., Duquoin. Ill

Keithsburg Telephone Co., Keithsburg, 111

Enosburg Telephone Co., Enosburg P'alls, Vt
Peoples Telephone & Telegraph Co.. Hot Springs, S. D. 100
Manistique Telephone Exchange. Manistique, Mich.... 100
Shelby County Telephone Co., Shelbyville, 111 70
Co-operative Telephone Co.. Lake Odessa. Mich ""

Pleasant Plains Telephone Co., Pleasant Plains, 111....
Cambridge Telephone Co., Cambridgeboro, Pa
Ellsworth Telephone Co., Ellsworth, Kas
Montpelier Telephone Co.. Montpeller, Ind
Bishop Telephone Co.. Central City, Iowa
Tennille Telephone Co., Tennille, Ga ,

Home Telephone Co., Lewisburg, Pa
Amboy Telephone Co.. Amboy, 111

Bethel, Laurel & Sharpstown Telephone Co., Laurel
Del

Home Telephone Co., Normal, 111

100
100
100
100
100
100

Among the Private Telephone Exchanges using
ern" apparatus may be mentioned:
Interior Department, U. S., Washington, D. C

"West-

Cambria Iron Works, Johnstown, Pa
Cook County Institutions, Dunning, III

LaCrosse Lumber Co.. Louisiana, Mo
Baldwin Locomotive Works. Philadelphia. Pa....
F. B. Gillett, Jonesviile. Vc
Torbert & Mann, City of Mexico, Mexico
Armour & Company, Chicago. Ill

Chicago Lumbering Company. Manistique, Mich.
The Johnson Company, Lorain, O
Eastman Kodac Co., Rochester, N. Y
aietropolitan Elevated Ry. Co., Chicago, 111....
Cook County Hospital, Chicago, 111

W. D. Redus, Port Gibson, Miss
Falkenau Engineering Co., Philadelphia, Pa.
Geo. W. Davidson, Warrensburg. N. Y
Garvin Machine Co., New York City
C. C. Mills. Mt. Palatine. Ill

J. B. Rhodes, Zanesville. Ohio
American Book Co., New York Citv
Matthiessen & Hegeler Zinc Co., LaSalle, 111.

Elgin National Watch Co., Elgin, 111

Field Columbian Museum. Chicago, III

J. D. Reid, Charlottetown, P. E. I., Canada.
Manhattan Oil Co., Lima, O
J. B. Guthrie & Co.. Point Pleasant. La
Illinois State Reformatorv, Poutiac. Ill

G. B. Markle & Co., Jeddo. Pa.
Cook Publishing Co.. Elgin 111.

, 100
, 100
, 85
. 5U

50
, 50
, 50
. 50
. 50
. 50
. 40
. 40
. 30

Sterling Cycling Works, Kenosha, Wis
Northwestern Yeast Co., Chicago, III

Lord & Thomas, Chicago, 111

Beedy & Co., Farmington. Me
G. H. Evans, Oroville, Cal
South Chicago City Ry. Co., South Chicago. Ill

Columbus Memorial BIdg.. Chicago, III

Southern California Mountain Water Co., Coronado.
Cal

Hallet & Davis, Chicago, 111

Scoblic & Co., Rush River, Minn
Chicago-Virden Coal Co.. Virden. Ill

Coronado Beach Co., Coronado, Cal
Dr. S. T. Botts, Etoile. Ky
A. S. Schulmann, Cincinnati, O
Commonwealth of Mass. State Farm, Mass
W. C. Duckworth, Keosaqua. Iowa
Nathan Bros., Hanford, Cal
Lima. Ind
W. H. Vail, Blairstown, N. J
Chase Bros. . Preston. Minn
H. J. Lewelling, St. Helena, Cal
St. Marys, Ind

30
25
25
25
25
25
25
25
20
20
20
15
15
15
15
15
15
15
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Only one telephone ever put out by this company was estopped from the use it was intended for, by patent
suits> and that one was purchased by a Bell Company spy for litigation. We shall be pleased to sell the Bell Com-
pany, or others, additional telephones at the same prices and terms.

During this company's history a great number of patents have expired which the Bell people and unscrupulous
competitors ''bragged" were going to be used to estop our patrons.

The Watson patent victory for us has staggered the Bell people and brought to us favorable letters and congrat-
ulations from not only our own patrons but from competitors generally, except in one or two instances where envious
"cheap" competitors attempt, by misrepresentation, to usurp part of the glory. The victory was ours completely
and alone.

We now beg to assure our customers that no matter what the result of the Government case on the Berliner
patent now in the Supreme Court, this company can:, with less difficulty than it experienced in defeating the Watson
patent, DEFEAT THE BERLINER PATENT.

BUY your apparatus of a company which has ample facilities for determining patent questions.
DEAL with a company known to be reliable from experience.
DON'T waste your money upon cheap and out-of-date apparatus, but obtain thoroughly first-class

SNA/^inrOMBO^VRDS A.l\l^ TEUEF^HOIMES
From the largest manufacturer thereof, exclusively, in the United States.

WESTERN TELEPHONE CONSTRUCTION CO., 250 S. CLINTON ST„ CHICAGO, ILL
'J

NOTE.—The U. S. Patent Office officials found upon examination ttiat we offered tlie only apparatus free from patent infringe'

ment. The public will learn this more fully in time.

THE t:^klaEph:o]N[e hand-book
BY HERBERT LAWS WEBB.

Memher of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers. London. Author of "A Practical Guide to the Testing of
Insulated Wires and Cables." Joint Author of ''^Electricity in Daily Life.''

i^& ind- ^rice $I.OO.ages, 138 lllus-fcra-tions, Clo-th, Mis
EXTRACT FROM PREFACE.

"This little book has no pretension to be considered a complete treatise on teleplionv as it exists in America. Tlie time for such a work Is not yet come. But It is felt that there is a demand
for a practical book on telephone working and management, and the TELEPHONE HAND BOOK Is an attempt at meeting that demand. With the exception of a few clmpterbdeahns with

certain forms of transmitters and receivers used in Europe, which are given for the information of those who may wish to engage in the manufacture of telepliones. the book is based eoureij ou

standard American practice; and most of the material, apparatus and methods described are pecuUar to or have originated In this country."

No paiDS have been spared to make it the best book of its kind. It Is right up to date, intensely practical, and so plain and clear in its language that anyone can understand aad learn from it

dverjthing regarding telephone work and management. It conforms in size and style to our other Hand-Books which have been so favorably received by the entire electrical fraternity.

-CONTENTS.
CHAPTER I. The Invention of the Telephone.

2. Sound Waves. Articulate Speech.
3. Electric Telephony. The Bell Telephone.
4. The Microphone.
5. Current Induction. Electromagnetic In-

duction.
6. The Induction Coil; Its Use In the Tele-

phone Transmitter.
The Complete Telephone Circuit.
Magnet Telephones.
The Bell Telephone Receiver.
Other forms of Magnet Telephones.
The Gower, Ader and D'Arsonval Jtecelv-

ers, Mercadier's BI-Telephone.
12, The Siemens, Xotyra, Neumayer and

Bottcher Receivers.

7.

11.

CHAPTER 13. Carbon Transmitters.
14. The Blake Transmitter.
15. The Long Distance Transmitter.
16. The Solid-back Transmitter.
17. The Berliner Transmitter.
18. The Cuttriss Transmitter.
19. Various European Transmitters.
20. The Efficiency of Carbon Transmitters.
21. Batteries for Telephone Work.
22. Open Circuit Batteries.
23. Closed Circuit Batteries.
21. Tbe Practical Management of Batteries.
25. Magneto Bell.

26. Automatic Switches.
27. Telephone Line Construction.

CHAPTER 28. MetaUic Circuit,

29. Underground Wires.
30. Lightning Arresters.
31. Inside Wiring.
32. Installation of Telephone Instruments.
33. Inspection and Maintenance.
34. The Condenser; Its Use in Telephony.
35. Electromagnetic Retardation.

Exchange Working.
Small Exchanges.
Party Lines: The Bridging Bell.

39. Long Distance Telephony.
40. Duplex Telephony.
41. Simultaneous Telegraphy and Telephony

Appendix.

37.

PDbusbedandforsaieby ELECTRICIAN PUBLISHING CO.; Suite 5IO Marquette Building, CHICAGO.
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We are making the very best Carbons now on the market, and

selling them at prices that you cannot afford to remain unaware

of. Operating as we do the largest factory outside of the

'* Trust/' with a daily capacity of 150,000 carbons, the prompt

execution of large orders is assured.

AIVIERIOAIM CARBON CO
Noblesville, Ind., VJ.

C///C/IQO, i

^^

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 510 Marquette Building,

CHICAGO, ILL.

ONE
DOLLAR
EACH.

ELECTRICITY FOR ENGINEERS.
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART II. CONTENTS.—PHAPTKR I: Alternate Current Dynamos; Principles of the
d; Field Current Armature; Windinu; {'oiiin'riions; Lamination; Different Types of Alterna-
;
Regulation; Leading Systems; The I'.rush Criifijitnrs: Magnets; Armature; Principles of In-

PART I. CONTENTS.-CIIAPTERI: Klectrii-itv; Positive and Negative; Conductors,
\on-<''orjdui-tors and insiUalors; Ivlrrtro-Mnlivc I'on-c; A'olts; l;i'sist:irire; tUinis; <'urrent; Am-

iriuniMit Magnets.
iiMiut;itiirs, lldw M;ide andCon-
'I'lie Cunriit. tlnw Produced;

(leres. I ilAj-rl'.i: II: Dynamos; .MicL-ii.'t-; Fi.-l.l c.iN; Klr.-ln. Mi
CUAI'TIJ'l lil: Armatures, Constrnrtinri ui. liillcifiit Kinds of; ('..

nected; Heatiug of Armatures; Lddy t urrcnts.—CHAP'I'EU 1\': _ ..

Induction; Series Woimd Dynamos; Sliunt Wound Dynamos; Exciting tlic I'if-lds; ( onstant cur
rent and Constant Potential Dynamos; Series and Parallel; Parallel cr .Muilipl.- Arc s\stcm.—
CHAPTER ^': Incandescent Lamps; FilaiTients; Connections; Fliisliiim; lAliaii-^tiiig; 'listing;
Candle Power; Operated in Series; Automjitiir Ciit-ruit; In .Multiple .\irni' l';ji;illrl, .Multiple Series;
Multiple Series Cut-Out; Three Wire System. CH.M'IKK \1: The Arc l.iL'lit: II. .« I'..niied;
Cau-ses of Unsteadiness; Remedy; Ktfecf of slcidev ,,r clnhes; Sli;ii.e or I'lirlieii^ I ikIit DillVrent
Conditions of Burning; Arc Lamps; l;egid;itiiig ;iii(l Cut imt .Meeli;iiLisiii; .Vetiuu of (.Patient; clutch
Lamps; Clocliwork Lamps; Doiihle L;in])is; 'I roiihles in Ljiiiips. CIIA I'IFR VII; Commutators
and brushes; The Brush Coriitfjiil:iters; r.nislies; itliierent M\les el p.itishes: Douhle Brushes;
Single Brushes; Trtmhles with Cuiiuiiiil;itnis ;ind r.riislies; I nrn'it I'nsitinii of Brushes; Sparking
at linishcs; C;ire,.f Briislies ajid i Mjiiinulalnrs; Fliisliiiig. I 11 ,\ I'l'l'll! \ III; Current Keguhition

;

Ihilid liegnliilicin, I'.V P.i-lliuii .it P.riivlie-., |,'c-^iM;.iiee i;ci\; Kesist:ilice Ceils. I
'

1 1 ,M -f f. |i 1\:
American Ssslem of Aiitom;itic Ciirtenl Kcgiilal leii ; The I ivicim.i; hegnliLler; .\eti.m el l;e;;nl;ilor
CH AI'IKI; ,\: Lrijsli Sisli-ii. ef \iil, lie Currejit Kegul;\tieii : I'.ni-li Xn]i:itiin\ I >i;igrnH ..I ( ir-

cults thnjiigh luriiime. l:..L-iil;(l.,r 1 l,;iui|is; lJi;ilor hirel.Hei ,
i ;i i e ;ilcl Ad iuslm.'iil d I ii;i|

Dial Controller ' ireeii - :iij.i r enneei i,,iis of .No. k p.nisli li\ii; iieinis ,,f r(im|i I Woiinil
Constant l'e|eiH,;i| r,lii-li le.iener, I

I 1 .\ I'Ti; K .X I ; Tlie (i.llseii ^\s|e|ii, .\ ii|(iMl;iI ie KeguNllel-
Circuits Of KeL-elali,r: 1 iiei. 11- el livriiime: Actleii ef |;,gii|;itet . Il,i«eil ITeSMUe Imlieiiter. Ilill-

gramol Cireiiitv; h..vTi|ilimi el IMrts :irid I ipeiiitiim. CIIAI'Ti:!! Xlh L.-.celsier Svslem el Alll(i.
matlcl'Nireiit ICeciiliiliriri: Innaiije; ,\ rmiiluiv; lii;,crnii .itCliriiilM Tlie Kei;Ml;il..V ;irel .lleler;
Action of KegMhiler. -C 11 .\ f r|.:i; Mil: SchuvlcM' Svsleiii of ,\iilem:ilie (iiiivm l;e|..ul:il iuri

Dynairio; Armature, ConiiMiit;iter ;iii(l llnishes: l)l:igr;im of ciienlls ir: \ i m:ilnre :iii<l lield l;egu-
lat</r; Circuits In Regulator. -CIIAI'TIOU .\IV: Tliiiipisoii-lloiislon S\sliiii oi Aele je (Mireiil
ReKuiatlon; Dynamo: Arm;itiin;: Comriod:ilor ;iml Lnisli.-s: Coiitioillnc \i;iL;Net \\;ill renliolii'r
Diagram of Clrculls; Air lllasl.-CII A I'TICIC .W : Wiiteihouse Svslem ol I lHee-i;ni-.|| .\ul [lie
(."tirrent IteguUttlon ; l)yn:imo; Lxtrit. P.nisli; l;esisl;iiiee colls ;tijd l(egid:ito[\ ( ll.\ I'l i:i; \ \ I

Ampere Mel.T»; Tangenlcil Sc.-il,:; S<.leno|.| M.-lei... - ell ,\ l'Ti;i; X\ll; Vcillmet.-rs: Pressure
and I'otc^ntlal Iiullc;ilors. CHaI'TICI: .\ VII I : IVsiing; i;;ilv;Hi..m.lers: Asl:ille Needle; llillcr-
entlill Apparatos. CH A I' I'Klt XI X : Whe:ilsl.me Pi l.lge „i l:l iciil ltd ; lil:igr:im of Cir-
cuits and .Mellio.ls of Hs.-; Ilrldge and Klieesl;it; llouMd Foriu; Si|n;ire Form. CIlAPTHKXX:
The Magnr-lolis a Testing iiisrromeljl; Aniciliire; M.-ld; Pell; lll:,gr;Liii of cireulls.' ( 11 AFTER
XXI: Coiipilng Dynamos Togctlier; In Si-rlcs; In shiiiil; Series, SImrit I i 'onipoiin.l Wound Ma-
chines, -(;iIAPTf:it XXII; Svcllches and Swllclilio:iJ.ls; Lcjnp Swlleh; fhig;iri<l Socket Clciijge
Oyer I'lng and Socket: C.,nclusloil. CIIAPTIvR X X X 111 ; l.leehli- Motors: Ceiieriil principles the
Same as In J^ynamos; Types; shunt ;iiid Scries Motors Suit aide for ;i II (:eiier;il Purposes- Itegula-
llou of Shunt Motors; (tt Series Motors: CoiinliT K, M, I'.; Dlrecllon of Kolailiui and DIrecllon of
Current; Starting .Motors; J>]agram of (Connection,

PART II
Fields
tors;

duetion.—CHAPTER 11:" D'ynaino's. Cnntiiiiied: The i\Iordev Alternator; Stationary A'rmatures;
Field Magnets; Ferranti Armature; Field Mre.'icts: Winding; Coliectors.-CHAPTEjt III: Dyna-
mos Concluded; Siemi'iis ]>\:i;i r.i'st :\l:iguetle cireuils; st:iidcv Constant Current D>Tiamo;
The Armature; Self iicliietion: Itegulutioii. i 'll.\ l'l'l':i; I

\'
: liidm-fion coils; Converters; Trans-

formers; Economy el Disirilndion. \„ i:ie,>lrie;ii ll. p.; Losses in Conductor; Induction Coils; Ef-
fect of Indii.tioii; IriHisiormers. rl I .\f I'KR V; Trans-formers Continued; Induction Colls; Con-
verters: Tr;iijsioriuiiig I II anil lieivij; 1 >esign of Transformers; The Static Charge; Protection
Against; cioimding the See l;ir\: mher licvices; The Foil Protector; Different Types of Trans-
formers.~C1IAPT I-:!; \ 1 'I'litiisiiir rs. Concluded; Fuses; Regulation; Winding of Transformers;
Co.nnecting to Circuit; Regul:j|ion; s;ifctv Fuses.- cll.VPTFR VII; Parallel S\ stem; Series Arc
Light System; Diagram of cireuits; l';iriLllel svsteiu; I'rinnirv cireiiit; s nclrirv' circuit ; Placing
of Transformers; Puses; lii:ii;riiin of Series Aiv l.ii;lit cireiiit.- -CHAPTEl: VII'l: Lines of Force;
Hysteresis; Jlagnetic Penetr;ilioi[; 'flie circuit of Lines of Force; Experiments with Magnet;

f l;c\ers;ils ;nid Ihsieresis. -clI.U'TI'd: 1\; .Vfc l.;imps; In Series; The Westlnghouse
l)i;igtiiiH III Cireuils in l,;imii; ,\etiiin of tlte .Mccluinisra; Flat Carbons.—CHAPTER X

;

iilily.

Arc LiLiups. in .Mulliple; Slatter\ I lillcrniti:il
TFli XI; Measnrinc :iml liidieatim^ \p|i:ir:
Hitler from Ihoseuseil «itli Continuous Cut
iMirms of inslrumeiils. CI I .\ p'l'Fl; XII; M
luents; 't'lieCiirdeu \cillmeler; HeLiilsiit tlielrislrui
Xlll; \oUriielers; 1 Lie Ceil \iill niel ir ; Two 'IX n
Spring Meter. CII.M-na; X\ ; Twisled Strip Insin
lion of Instrument. CI I A P'l'i;l; X \-

1 ; Keeording M,
eipies 111 (i|,ci;itio[i; I ii;igr:i]ns ot P;irts; Sl:ilterv led

penitlnn; Watt MeleV; Thomson .\le|

ullii

. .Meeli:inism of Lamp; Its Operation,—CHAP-
Inslriuueiits for I'sc witti .vitenuiting Currents
.\nimelers; A'oltmefcrs; Deseription of Several

lie inslrumeiils, Contiiiued; Hot Wire Instru-
lenl. Lew Polelili;ii \oll meter.-ITIAFTER
s cll.\l"li;u XIV; Spring .Meiers; Curled
iieMts, IH;igr;im(if Ciiinieelions :iiid Op(-r:i-

ers; st;i(ile\- iMeter; Ciinstnietion ;md I'rin-

ctiiin Melei-; 1 lescription of Prills and Prin-
IIAP'I'FR X\TI; ( ;eneniliirs in i-arailel;

iperiifirig; Aitern;ileCriricnt Ci rntoi's In Parallel; Arrangements of Circuits ;ind
lor Operating in Parallel; Diagram of (Common Arrangeruciit of Nlachlnes and Circuits.—

1. fUlVlll,: T.llir. U|.I,m,..ll, nf J'S.n.,..-.^ . 1.,»„— ..I.. .. I 1.. 1 l>.s—„„ r. t, ,1 TJnn I

Mail
CHAl'IFRXVllI: (ll'ini's Law': St'rongril of Ctmeii't; Formuias^'iiiil K\;nnplis; Power and Heat-
ing Fllects of Currents.-CHAPTER XIX: Ground Alarms and Leak Detectors.

PRICE, $2.50.

Orders for above book, or any clccliic;il work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 5I0 Marquette BIdg., CHICAGO
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Directory of Principal Electrical and Mechanical Engineers.

B.J. Arnold, Mem. a. i. e. e.

Consulting Electrical Engineer.

BPKOIiXTT;
lEleotrlo Ballwaya and Po^er Statlona

1541 marqnette Bids., Chicaso.

Foree Bain,
Electrical and

. Consulting,
Deslgnlns,
Supervising.
Constructing,

Mechanical Engineer.

Plans, Specifications and
General Engineering,

Testing. Expert In Patent Causes.

ignite 1657, 1658 and 1650
nionadnoek Bld^.. CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mectianical and Electrical Engineers.

Consultations, Keports. EscimateS: PSlai-fe

Speciflcatlons. Superintendence, Tests, Puj
cnaslng. Designs of Central Stanons a Spe
clalty. Turner BnUflins:, Ht. Louis.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.
designs for special machinery.
Plans, specifications, teuts, supervision.

1423-24 llonadnork Bl<1s-. <'liicago.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

306 Oriel Bids-* ST. LOUISA, MO.

Clymer&Heilman

M*f#tlec1Fi(ians
CORBESPONDENCE _

SoLic.TED. READING , pa;
Per lut)

'117 3-in. Wood box bell, extra linisli $29.00

1 Point bell switches 7.00

Medical battery. ;j currents $:!.2r. each.
Keversilile liattery motor ii.iiii

Lot 3-in. skeleton bells ^J

Did You Ever
See a copy of our

latest catalogue
of Electrical

Books? loo pages,
mailed free.

ELECTRICIAN PUBLISHING CJ,

Suite 510 Marquette BIdg., CHICAGO.

A. M. Patitz, M.A. s. M.E.,

Consulting Mechanical and
Electrical Engineer.

Consultations. Examinations, Kei)orts, Plans,
Specilications. Estimates, Sujieriutendence
and Purcliasiiit,'. Mratintc and A'entllaMng
IMants, P..\v,T. l-Un-tric l.i^'Iit and lloil.^r

l^lants. Room 701 Patist BIdg., Milwaukee. Wis.

ELECTRICAL BOOKS,
^Vll Kinds.

ELECTRICIAN PUBLISHING COMPANY,
Suite 310.tiarqni-ttc, CHICACiO.

Colburn Electric Mfg. Co.
999 Winter St., FITCHBURG, MASS.,

MANUFAOTUKEKS OF

Incandescent Lighting,
ELECTRIC POWER AND

ELECTRO-PLATING MACHINES.
Tbe Latest Designs. The HIgliest Efficiency.

ESTABLISHED 1881

W£ST£R1V A«£]«TS

:

Baker Bros., Erie St., Toledo, O.
Missouri Electric Repair Co.. 16 S. NiDtii

St., St. Louis. Mo.
Hi. Electric Co., 1536 Monadnock Block,
Cliicago. 111.

C. I'. Hutcliiuson. Salt Lake City. I'tali.

BE sure to send

your book orders

to us if you wish

to save ^ ^ ^

Time
AND

Money.
We have all the latest elec-

trical books and can fill your

orders promptly.

***#****«***»

Electrician Publishing Co.,

SUITE 510,

Marquette BIdg., - CHICAGO.

Westinghouse Electric and Manufacturing Company,
'i't'tsburs,

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution In Cities, Factories, Mills and Mines.

The Tesia Polyphase Alternating System of Electrical Transmission by which
Power, Incandescent and Arc liighting may be operated from the same circuits.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

NEW YORK, 120 Broadway. CHICAOO, New York Life Building.
BO.STON, Exchange Building. PHILADELPHIA, Oirard Building.
BUFFALO, N. Y., No. 8 Erie Co. Bank BIdg. PITTSBLIRQ. Westinghouse Building.
CHARLOTTE, N. C, 36-38 College St. ST. LOUIS, American Central BIdg.

SAN FRANCISCO, Hills Building.
SYRACUSE, N. Y.. Bastabie Building.
TACOHA, WASH.. 102 S. 10th Street.

For i'aiiatla acldreisN Alicarii A S^opcr, OttaAva, Ont.

u/pstinnhniisi. Flpr Pn Ltd > 32 Victoria St.. London, S. W., Eng.westinghouse tiec. 1,0., Lt a.
^ 32 j,^ ^^ lOpera. Paris, France.

WESTERN ELECTRICIAN
Although lar

FOUND

Contains more news for the busy

reader than can be found in any

other journal devoted to electricity- Although large claims of superiority have been made

by our contemporaries, it has been Til 11Mil that the Westem Electrician is far

above the other papers in the matter | |f|| |^ || of news, as is evidenced by the follow-

ing testimonial: ^^Although I have taken every electrical journal, there is none I like so well as

the Westem Electrician/* This is the reason the Westem Elec-

trician has so large a circulation, even if it was not found at the NORTH POLE.
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Becent Improvemeota made In the New American Turbine have iQcreaeed the power ae per their
diameter, and produced greater efficiency from whole to half water than any other turbine, as
evidenctd by the following, copied from certified teats made at Holyoke, Mass., on the dates named,
and signed by A. F. Sickman, engineer in charge of eiperlments, and E- S. Waters, hydraulic
engineer.

The originals of these certificates and tests of other sized wheels can be seen at our office.

Test of a 4B-lnch Wheel-July 9, 1894. Test Of a 42-inch Wheel-luly 14, 1894.

Head. Bev.per
Min.

Ou. Ft.
perSec.

H. P.
Per
Gent

Whole Gate
Ji

%
%
'A

Head. Rev. per
Min.

128.00

13!.80
129.33
125.25

121.00

Cu. Ft.

perSec.

134.18
120.85
104.&5

92.76
70.80

H. P.
Per
Cent.

Whole Gate
%

16.06
16.42
16.78
17.03

16.88

119.17

122.00
117.33
111.83
118.67

141.58 205.27
127.18 195.19
112.60 175.74

98.12 149.99

82.07 118.40

79.76
82.58
82.18
79.31

75.52

16.33
16.56

16.59
17.13
17.48

199.56

188.14
16^-89

142.40
98.85

80.50
83.09
82 77

79.21

70.60

For Information and catalogue write

THE DAYTON GLOBE IRON WORKS CO., Dayton, 0„ D.S.A.

B<j>^^<^^«$^5kS>^k8kS>^xS>^kS^>4><SkSh5>^kJ><S^«S><S).$><S^^S«S«$«S>^^ «

AUTOMATIC ENGINES,
Best Makes,
Fine Order,
Cheap for Cash.

SEND FOR lilST OF 20.

I THOS. P. CONARD, 322 Walnut Street, PHILADELPHIA, PA.

(9 <S^HSHS«SxSHS«S>«X!><J^«$><5><S^SHS^«yS^K8KSKSHSx8^«SHS^«^^^

Racine Automatic

HIQH SPEED

ENGINES
From 1 to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection
with economy is desired.

Over2.B0O in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing onr new
1 to 6 H. P. Auto-
matic Engine and
Boiler outflt.

Racine Hardware Co.
RACINE, WIS.

AT full loart we guarantee a voltage fluctuation
not exceeding two volts, and gas consumption

not exceeding 50 cubic feet par Ifilowatt hour,
equal to from sixteen to twenty-fivefull powered
c. p. lamps, according to
wattage of lamp used.

CLIMAX GAS ENGINE CO.,
Manufacturers of Gas En-
gines for electric light and
all other power purposes,

31 Fulton St., BROOKLYN.
The only gas engine ex-

hibited with Ammeter, Volt-
meter and Gasmeter in full

view, which enables Intend-
ing purchasers to test the
truth of our statements be-
fore purchasing engines, in-

stead of having to take
statements and engines on
faith. We show better re-

sults than we guarantee. See
page IG-I, issue f>ct. 3. isofi. Also see Elec. Age, October I7tli,

]

THE Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
CiJives more power per diameter Avith a

higher pcreentase ofuseful efTeet than any other
water-wheel heretofore made. All sizes, right and left
liand. are built from patterns perfected under systematic tests in
111.- lloivnki'Trstiug Flume.

I'arti's h;iving power plants whicli are imsatlsfactory. and
th.Kf ..iiiti'iiipiiiting tlio improvement of powers, will find it to
tli'-ir iiitiT>-,Kt tu (.ittifer witli niP. aw I am willinij; to guar-
antee re^^ults where others have failetL no mat-
ter wliat niahe ofturhiiie has IxM'ii in une. STATE
KKUI IKK3IKXTS AM> MEXI> FOlt €ATA-

S. MORGAN SMITH, York, Pa.
Estimates furnished for complete power plants and

results L'uarantPfid

MECHANICAL
Engineers interested in electricity should] send for our lOO-pa^e

Catalogue (mailed free to any address). Any electrical book pub-

lished sent prepaid ou receipt of price.

ELECTRICIAN PUBLISHING CO., Suite 510 larpette Bldg, CHICAGO.

WATER WHEEL
150 Styles and Sizes. Upright and Horizontal.

33 -TK'EI.A.Xl.S' ^XTSXIDJXSSS
affords every fu' for adaptiuy itiem In

MILLING, MINING, ELECTRIC,
and maniifactnring purpo.sea. Easy working balanced gate, and fine regu-
lation. We guarantee highest power, with smallest quantity of water, at
full and part gates. Successfully operating under heads of 2 to 30O feet.

Write us for fine pamphlet and state your wants.

THEJAMES LEFFEL & CO.
SI>KI9ICiFIEI.». OHIO. IT. S. A.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
QUARANTEEO TO OPERATE PERFECTLY OR NO PAY.. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY \^OLTAGE. CATALOGUE FREE:

AUTOMATIC CIRCUIT BREAKER COMPANY. NEWAYGO, MICH., U. S. A.

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED.

BY W. H. WAKEMAN.
Cloth. 272 pages. 53 Chapters.

Containing a complete list of 300 (|uestions such as will bo asked of any
Engineer when taking examination for U. S. Government or State License, all

of which arc fully answered in the text.

pRice. $2.00
By mail, po.stpaid, to any part of the world

This hook while e.specially adapted for engineers' examinations, Is also in-

tended as a practical guide to Engineers, Tiremen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put Into this work sueli knowledge and infor-

mation as is best adapted to theiru.se, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

As one engineer who has read I he hook .says: "I think there are few engl-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of all 1

have ever read, and a lot more besides."
The author has treated of a very great variety of subjects which are of

vital importance to all who wish to improve and extend their knowledge of
steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely
separate from the 53 chapters of reading matter, and werejvritten after many
years o[ practical experience and careful research by thg author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 13 years of active mem-
bership in the N. A. S. E.. and his position as Instructor of No. 10 of Conn., a
sturdy branch of the National Organization, makes him especially competent
in tills part of the work.

The many flattering commendations which this book has already received
from competent judges and high authorities, speak well for its value.

- Suite 510 Marquette Building, Chicago, ill.
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THE BALL
ENGINECO.,

BUILDERS OF

BALL
AUTOMATIC ENGINES,

Modern Machinery.
Issued monthly in the interests of Machinists, Civil and

Mechanical Engineers, and all lines of industry and enter-
prise in wrhich machinery is employed.

ONE DOLLAR PER YEAR. SAMPLE COPY FREE.

Modern Machinery Publishing Co., - Chicago.
>V^I4l_.AIMD BI-^^K.

CHICAGO CAS and CASOLINE ENGINE
Used for 'jiaklng Electric Ijigbtor famishiDg

power for anj purpose required. Speclall7

adapted for eleotrlo ligbt in private enterpriees.

The latest great invention of this progressive age

BlUlt in from 2 to 60 horse power. Stationary or

lyortable. Is the simplest power on the market. A
dwarf In size; a Samson in strength. Costs bat

little to mn It. Has no eqaal for even speed and

dnrabillty. Send for catalogue.

60 and 62 5. Clinton Street. CHICAQO.J. J. NORMAN CO., nfrs.,

Gasoline Engines.
Tlie Best and
Cheapest Poor-
er for driTlns

Dynamos. Steady Iiight Guaranteed. Send
for Catalograe* Etc.

THE VAN DUZEN GASOLINE ENGINE CO., - CINCINNATI, OHIO.

Jewell Belting Co.,

TAWKEKS OF

OAK BELTING LEATHER,
Manufacturers of . . .

Higti Grade Oak Belting,

HARTFORD, CONN.

C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES,

Special attention given to tlie building of Electric Motor and Trail Cars.

iSBUdera of Brll' No 21 Tnii'k with solUl forged frame, and "Eureka" Maximum Traction Pivotal Truck.

o *o»o»o»o»o«o»o»o«o»o»o»o»o
* 4t

*o Aluminum *

I Nickel Alloy. I
* *
O Manufactured by The National Obe o
* & Beddotion Co., under Letters Patent *
^ dated Sept. 18, 1891, No. 459,494. O

*

^ This alloy ia especially and now univer- ^

Q sally used for armor plates, gun metal, pri>- *
]^ jectiles, acid pans, propeller wheels, car ~

O wheels, steel castings of any description and q
% general foundry castings in eithtr {.ray *
O iron, malleable Iron, braes, bronze and cop- p
« percaetings. It Is used very eiiens-vely in *
O puddling furnaces, open hearths, reverber- q
* atory furnaces and steel converteis. lis *O fluidity and cleansing properties to metal?, O
* aside from its strengthening qualities, are *O attested by indisputable aulhoiilies. O

? Aluminum Nickel Alloy Isreducedfrom ^
* twenty cents to FOUR CENTS per pound *

^ in ton or 6oo-lb. barrel lots. 5old under ^

Q strict guaranty. *

o National Ore & Reduction Co., S

O ST. LOUIS, MO. o

O Branch Agencies and Supply Offices: q
* EiOHAED Bated h Son, Ironmongers, *

2 Hamilton, England, and Glasgow, Scotland. O
* Wm. Clendinneng & Sons, Montreal, •
2 Can. O

Q D. 0. Caeoll & Co., Pittsborg, Pa. *
* The JtTDNSON aiFG. Co., San Francisco, 9
5 o»i. *

* «
o •o»o»o«o»o»o»o»o»o»o«o«o»o

LEVIATHAN
DYNAMO ^M
BELTS

RUN s-rF3^^i<si-i-r,
Are Stronger, will run more steadily,

and transmit more power than any
belt made. Oil has no effect on them.
Cost less than leather. Every belt

guaranteed. Write for price and sample.

MAIN BELTING CO.,
Sole Manufacturers,

1221 -1235 Carpenter St., Philadelphia.

120 Pearl Street, Boston.

248 Randolph Street. Chicago.

Main Driving Belts a Specialty.

Tbe Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
M«nul(Gtunrt tt tin

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BriTLT IIV TTNIXS OF SO TO 1,000 H. I».

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Glasses of Iron Work.

peelllcBtlo^i, drawlsga and Frleea fnnlake*
on application.

Send for Catalogue of Climax and Compound Boilers.

ROOTIMPROVEDWATERTUBE BOILER.

SBLLINO AOBNTSc

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

28 Cliff .Street, NEW VO»*r.

REGjRADEMARKs Jhe PHOSPHOR Bronze Smelting Co. Qmited,
2200 Washington ave.,philadelphia.

)
"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC.

Wiaaf-dc^^tMy" — DELTA METAL
/C\ CASTINGS, STAMPINGS and FORCINGS

'^ ORIGINAL AND Sole Makers in the U.S

Eu
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The Painter=Morrison Push Button Flush Switch.
PATENTED DECEMBER 22, 1891.

This Switch is absolutely the only Flush Switch on the market combining simplicity of

construction with perfection of mechanism.
They are entirely fire and damp proof, sides and base being porcelain.

They can be wired without taking apart, saving time and labor.

The finishing plate can be made to harmonize with other decorations of the room, and need

not be put on till all other work is done.

They are positively non-arcing.

They can be placed in groups and are easily accessible in all their parts.

The buttons indicate by the touch whether on or off.

They are finished with brass, nickel or copper face plates, and all parts are interchangeable.

The Switch is lo ampere, Double Pole.

Price $2.00. A small extra charge for any special finish desired.

nORRlSON SOUTHERN ELECTRIC CO.,
MANUFACTURERS,

luildinSs IAI_-rgiVIOF>E, IN/ID.

Vertical Philadelphia Corliss Engines,

Simple, Compound and Triple Expansion-Any Power.

CONDENSERS, AIR PUMPS, BLOWING ENGINES,

COMPRESSORS, HEATERS, STEEL CHIMNEYS.

Pri^^s on
Horizontal Philadelphia Corliss Engines,

. A.ny S-tyle.

New York, Chas. A. Bennett, 126 Liberty St.; Boston, Kellogg& Witherbee,
41 Federal St.; Chicago, Wm. F. Parish Mach. Co., Harquette Building, Chicago,
ill.; W. J. Creelman, 818 Granite Building; Charlotte, N. C, Mecklenburg Iron
Works; Detroit, Louis Scofield, Rooms 10 and 11 Peninsular Bank Building;
Johannesburg, Z. A. R., Sherriff Swingley & Co.; New Orleans, La., Consol=
Idated Eng. Co., Ltd., 817 Union St.

Philadelphia Eng. Works, Ltd., Philadelphia, pa.

IM

HART FLUSH

SWITCHES
For single switches or gangs. Time saved in installing the

switch more than pays for the box. Prices loir.

THE HART & HEGEMAN MFG. CO.,
HARTFORD, CONN.

Have you seen it?

A NOVEL OIL FILTER
Write and ask questions—
maybe it'll pay.

METROPOLITAN ELECTRIC CO.,

186 Fifth Ave., Chicago.

AMERICAN-BALL ENGINE.
The result of twenty=five years' experience with four thousand engines, designed

and built by Mr. Franlc H. Ball.

The latest development in practical steam engineering. New features, improved design and
finish, but the same old valve that has saved thousands of tons of coal in the last quarter of a
century, and is the only form of valve used in single valve automatics, that follows its own wear,
and never leaks.

We also build a full line of multipolar dynamos and motors, and our new six-pole generators are
adapted to our American-Ball Engine, making complete and symmetrical generating units

AMERICAN ENGINE CO., Bound Brook, N.J.
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MONOCYCLIC

SYSTEM.
A PERFECT SYSTEM OF
TRANSMISSION AND DISTRIBUTION.

ARC LAMPS,

INCANDESCENT

LAMPS AND

MOTORS.
Operated from a Single Alternat-

ing Current Generator.

Perfect Regulation.

IMo Unbalancing.

THE SOLiUTIOJT OF THE DAY
liOAD QUESTIOIV.

GENERAL ELECTRIC COMPANY
Sales Offices in Ail Larg^e Cities of the United States.

For Canada address Canadian General Ulectric Co., Ijtd., Toronto.

The Holidays are Coming
Why not make a present of an electrical book to those you desire to remember at Christmas or New Year's?

are most appreciated. Note the following:
Useful presents

SEW IjYNAMO tenders* HAXD-BOOK.—Ey Lieut.

F. B. Rudt. Cue himdred ami fortj illustrations. Price
$1.00. All entirely uew and ui)-to*date «-ork. 226 pages,
(iexlWe cloth -blnaiug:, size of page o% by 3^2 iucbea.
I>esijiii«d for dynamo tenders, linemen, stationary and
marine engineers. Just the book for men who wish to
leam how to operate and care tor electric light installa-

tions. The ooly booU of the kind in the English language.

BELL HAXGERS' HAXD-EOOK.—By Liout. F. B. Eadt.
Third "Edition. Eighth Thousand. One bandred and six

pace». 97 Ulustrationg. Just tbe book for those engaged In

seniiig,.ln5tfllliiig or handling Electric Batteries. Blecu-ie
Bolls, Elevator, House or Hotel Annuuciators, Burglar or
Fire AjArmii, Electric Gas Lightlag Apparatus, Electric
Heat Resulatlng: Apparatus, etc. The only book of its

kind. Simple' as A. iJ. C;, Price $1.00.

ELECTRrC TRAXSMISSIOX HAXD-BOOK.-By Lieut.
F. B. Badt. First Edition. Three Thousand Copies.
Ninety-seven pages, twenty-two illustrations, tvreuty-seven
original tables. Gives more practical information on tUe
subject than. any work published to date. The book con-
tslns all nece.=sary information for Power Producers, Uap-
Ualixtti, Agents. Engineers, and Motor Inspectors. With
this book aiivbodv may make estimates ou the cost of
Transmission 'plants. A practical and reliable work. - Price
?1.00.

IXOANDESCEXT \VIRIXG HAXD-BOOK.—By Lieut.

F. B. Bad^ Profusely illustriitefl. Price $1.00. Type page
514 bv 3 Inches: flexible cloth binding, sixty-six pages,
th'lrlv-five cuts and five tables, three of which are 12 by IS

inclies. These tables give at once, and without any caieu-
latiun. the elze of wire reaulred In each case for any per-
(•euiage of loss. A timely book, containing full Instructions
for Incandescent Wiring, anil complete information cou-
ccndng ilerliods of Running Wire.'*, Location of Sa:^ety

Devices and Switches, Splices, Insulation and Testing for
Faults. Wire GauECS. General Electrical Data. Calculating
size of Wires. AVIring of Fixtures. Elevators. Buildings,
Tsolaied and *.'entnil "Station Plants. The only complete
hook of the kind published.

DERIVATION OF PRACTICAL ELECTRICAL. UXITS.
—By Lieut. F. B, Badt and Prof. H. S. Carhart. Price,
I)Ostagb prepaid. 75 cents. This is a very handsome book
of sixtv pages.' printed on fine, heavy paper, with
neat cloth T)Iiidlug. It contains Portraits and Bi-

i

ographles of Ohm. Watt. Faraday. Joule, Onnss, Weber,
|

Sir William Siemens, Dr. Werner voo Siemens.; Voita, i

Ampere. Daniell and von .Taoobl. together with a carefully I

prepared table of- Practical Electricftl UnUs. with their
relative values. In n^ other single volume can this rare
collection of portraits be found.

THE TELEPHONE HAXD-BOOK.—By Herbert Laws
Webb. One hundred and fort^-^ix pages, 13S illustrations,

cloth, hand-book size, price .$l.»>i'. Extract from Preface:
"This little book has no preTcr^slon to be considered a com-
plete treatise on telephony as It exists iu / tierica. The
time for such a work is not yet come. But It is felt that

there Is a demand for a practical book on telephone work-
ing and management, and tbe Telephone Hand-Book
Is an attempt at meeting that demand. . with the exception
of a few chapters dealing with certain forms of trans-
mitters and receivers used In Europe, which are given for
the information of those who may ^vish to engage in the
manufacture, of telephones, the book is based entirely on
standard Aineriean practicer and most of the material,
apparatus and methods described are peculiar to or have
originated in this country." No pains have been spared
to make it the best book of its kind. It is right up to
date, intensely practical, and so plain and clear In its

language that anyone can understand and learn from it

everything regarding telephone work and management.
It conforms In size and style to our other Hand-books
which have been so favorably received by tbe entire elec-
trical fraternity.

THE BOOK YOU WANT.
DESMOND, CHAS.—Electricity for Engineers. Constant

Current. A clear and comprehensive treatise ou the prin-
ciples, eonstmction and operation of Dyaamos. Motors,
Lamps, Indicator and Measuring Instruments; also a full

explanation of the electrical terms used in the work. Al-
ternate Current Apparats. Containing an explanation of
the principles governing the generation of, and a descrip-
tion of the instruments and machinery used in connection
with Alternate Electric Currents. Illustrated. Revised
Edillon, 12mo, cloth, Chicago, 1893. $2.50.

EUCKLEV, W. J.—Electric Lighting Plants, their cost
and operation. Two hundred and seventy-flve pages, manv
iiiustratious and diagrams, cloth. 1894, S2.00; paper ¥1.00.
The purpose of this work is to give to intending purchasers
of lighting plants such details as may aid them in forming
a fair estimate of the cost of construction and operation
of a proposed plant. Data compiled from station reports
of electric lighting plants employing overhead circuits,
with suggestions pertaining lo the information usually
desired by the non-technical purchaser.

CROSBY, O. T., AND DR. LOUIS BELL.—The Electric
Railway In^ Thei>ry and Practice, A complete treatise on
the construction and operation of electric railways. Second
Edition, revised and enlarged. One hundred and elghtr-
three llinstrations. 8vo, cloth. New York. 1892, $2.50, In
thi^i work will be found a full discussion of the principles,
Jipiiaratus and nielhods of construction employed m electric
raili-onding. The treatment of the subject is thoroughly
practical, and will recommend 'tself alike to the electrical
engineer, the student and the electric railway manager.

LOCKWOOD.—Electricity, Magnetism and Electric Teleg-
raphy. A practical guide and hand-book ot general In-
formation for electrical students, operators and Inspectors.
Three hundred and seventy-six pages, 153 illustrations,
S2.50.

A DICTIOXARY OF ELECTRIC WORDS, TERMS AND
PHRASES.—By Prof. E. J. Houston, Third Edition, Re-
vised and Enlarged. One, volume, octavo, 750 pages. Il-

lustrated, cloth. Price .$5.00. The new edition contalna
o^er 5,000 terras and 75 new illustrations. Concise defini-
tions of electrical terms In general use, illustrated descrip-
tions of electrical apparatus, and clear explanations of
electrical phenomena. A work needed lo every sclentifle
library and an invaluable reference book to both students
and professional men. One of the features of the dic-
tionary is that it is not a mere word-book. The words,
terms and phrases are invariably followed by a short,
concise definition, giving the sense in which they are cor-
rectly employed.

ELECTRICITY. AND MAGNETISM.—A series of thirty-
four lessons, covering the science of electricity from Its
fundamental principles" to its everyday practical applica-
tion^ Comprises 34 lessons, 325 pages, over 300 diagrams*
and Illustrations. S2.00. By Prof. D. C. Jackson, Univer-
sity of Wisconsin; Prof. H. S. Carhart, Universltv of Mich-
igan; Prof. B. F. Thomas, University of 0h:o; Pro'f, Wm. A.
Anthony of New York; Prof. Brown Ayres. Tulane Uni-
versity, New Orleans; Prof. A. C. Perrlue, Leiand Stanford
University, California; Prot Geo, D. Shepardson. Univer-
sity of Minnesota, and others. A comprehensive treatise
in simple language, free from algebraic euuations and
easily understood. Table of Contents: 1, The nature ami
properties of electricity. 3. Machines for generating elec-
tricity by friction ana by electric induction. 3. Eleetrlo
batteries or appliances for generating electricity bv chem-
ical action. 4. Electric batteries, or appliances for gener-
ating electriclt.v by chemical action (concluded). 5. The
nature and properties of magnetism, inngoetic fields, 6,
The magnetic effects of electric currents, and maguetle
circuits, 7. Ohm's law of the flgw of electricity, S. Heat-
ing etrects of electric currents. Miscellaneous effects o£
oiectric currents. 9. Gnlvunometers and voltameters. 10,
ileasurement of electrical resistance. 11, Everv-day meas-
urements of electric currents and pressures. 12. Everv d;
measurements of electric power. Condensers and tbe hm ,'i

uroment of their capacity. 13. Eleptroiytlc deposition <.<

metals. 14. The electric telegraph, 15. Multiple tele,3raijhy
H>. The telephone. 17. The construction of telegraph ami
telephone lines and Instruments. 18. Testing Hues for In-
suintinn and conductivity and the location of leaks ajid
breaks. 19, Principles of continuous current (Ivnnmos and
motors. 20. Principles of continuous current <ivna)no8 and
motors, their construction, cave - ' - -

' —
lighting and are light niaciilnery
las and power transmis^itxi, two

(.1

THOMPSON.—Dynamo-Electric Machinery. A text-book
for Htudents of electro-technics. Fourth Edlt-on. Rewrit-
ten and revis.;d. About 1,000 pages. Cully iUustrated, 39
plates. .*6.00.

temg of distribution for ..__

ConHtructlon of electrli- iimi^
testing. 24. Testing ei-
butlon and measurem
duction. 2(5. Altemnti'!-
and alternating cnrrenr .u >

ianeous applications of e'-
ways. 30, Methods of har.ii:

motors and generatorfii. 31. :

derwriters' rules, etc, 33. E'-^^j

23. Ar-
dent Ueht-

.: wire sys-
ijotors. 23,

>'"' men'

din;;'

T,IJ.
,'.'11

'/

Cii-

electricity Applied to the kitchen. Zi. Eiectro-tUeca':c\ttf(^3.

Above books, or any other electrical works published, sent prepaid on receipt of price. Address

ELECTRICIAN PUBLISHING CO., 510 Marquette Building, CHIOAG^^
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PLATESr

FTe.

YYILLARD

StORAdC

BATTERY
JOINTS
SOLDER
PASTE
PELLETS

"" - BATTERY CO-

CLEVELAND OHIO
We Guarantee No Infrtngetnents,

Purchasers Protected.

'^YJMMO
e^ELTINGr. (St. lonls, Mo, r. 8. A.

BEANOHES: IM Sojnnier St., Boston; 113 Liberty Bt., Now Torlt; 129 North I

ILEATHER.

2'S PATENT

JfliCOVER.

fORESSIMe
SANDm CEMENT.

ir(H-cular5 •

St., fhUadetphU.

The Electrician Publishing Co., Suite 510 Marquette
Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

VULCANIZED FIBRE CO.

ES-rA.BI-ISI-IEO 1873.
SOLE MANUFACTUflERS OF

HARD VULCANIZED FIBRE
factory:

wilmington, del.

In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

The Standard Electrical Insulatlrijo: Material of the World. ^^DzySr".'Siiyox,K.

wm WVtll WHITE CORE WW

OFFICE

Tho F'erris Wheel <5o.
1 131 The Rookery.

Chicago, April 30, 189U.

NEW YORK INSUUTEO WIRE CO..
320 Dearborn St., Chicago, III.

Gentlemen;—After carefully consic^er-

ipg the merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much e.xposed and the test
will no doubt be a most severe one.

Yours very truly
THE FERRIS WHEEL CO.

By L. Y. Rice. Msr.

PRIM^HAUf WHITF PflRF used exclusively for all Incandescent Light-
ing at World's Columbian Exposition.

DRIIpM U/UITP fORP Used in some of the largest buildings in the United
States.

rnH/IPFTITIflN IINF WIRF ^sedby some^r the Urgest central stations
and Fire and Police Departments in the U.S.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
MAIN OFFICE: BBANrRirs- ' CHICAGO: BOSTON: SAN FRANCISCO,

13-17 Cortlandt St., New York. Js^AnLHi-o.
^ 3^0 Dearljom St. 134 Congress St. 102 Sacramento St,

Black Diamond File Works.
Est. 1863. Inc. 1895.

Twelve

Medals

Awarded at

international

Expositions.

Special Prize

Gold Medal

'

at Atlanta,

1895.

Oar goods are on sale in ^ery lea^Iing Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA, PA. i

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards, Washers
and Packings. Patent Insulating Cleats.

MANUFACTtJBBD BY

THE KARTAVERT MANUFACTURING CO., Wilmington. Dei.

STEEL MOTORS
«>"> DYNAMOS,
1-2 to 10 H. P.

PRICES TO
SUIT ^^

THE TIMES.

Room 41,

m Superior SI

HIGH GRADE and

EFFIGIENGY.
LOW
SPEED.

Agents Wanted.

Write tor Terms.

RDPRECHT

ELECTRIC

COMPANY,

ClerelaBd, Oblo.

Electric I.iKlltint; aa<l

i'ower A|)|ttiratus.

THE

Ronton, Mass., ISo. IWj Summer St.

New York, N. Y., No. M Uluail St.

I'hiladellililu, I'll., Nil, oiw Ar' h Ml,

Atlanta, fia,, Kiiultahlu lililp.

<.'t)t<;aun. III., M<iutt(!ruicl: Hid,;.

St, Ixjuls, M<... WiilnivH 'lit UIiIk.

San FraMclsc:ii, <;h1,, ' ' ;,, F|p,st St.

riltiliiirK, !'ii.,.Ioliii I, ili>», CilruDKle Bldg.
I'cnvor, (:ol'i,, Kvi'-S'-''

',

i'< .src tnakmn iai\ifhU u,»x>caiiOI»poM,tr,

BRUSH
ELECTRIC CO.,

Iifflrf, anil Work*, for. Helitea and nation Hta., CIiEVi:i.A.iri>. OBIO.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

"''KR.'HixsoNr' Simplex BlectTical Company,
S«S7 Monadnock Block, CHICAGO. 7S-8I Cornhill, BOSTON, MASS.

MANUFACTURER Of

INSULATED ELECTRIC WIRE,
F-I-E3CIBI.E ^^f«l3^ .AIMC3 ^.ABL.ES.

200 ASJD SOS NORTH THIRD iSTREET. FHIL.ADei^PHI/%. PA.

INSULATED WIRES AND CABLES
Aerial,

Underground and

Submarine,
For

YEIiEPHONE,
TEIiEeRAFH,
(.leHT and POTf'ER.

Lead encasing in all its

Cranches.

KEBITB TAPK8.

W. R. BRIXEY, Mfr.,
J. E. HAM, Cen't Agt.
203 Broadway, New York
S. F. B. Morse,

Chicago, III.

CALIFORNIA
ELECTRICALWORKS.

San Francisco, Ca(.

NEW ORLEANS
ELECTRIC CO.,

New Orleans, La.
KENNEDY&
DUPEROW,

Washington, D. C.

-WliiABb L. CAJSDEE, j.T,,,,i_„„ ]„,_,„„„ GEO. T. MANSOJT, W.H. H0D61NS.
H.DURAi«ICHEEVEK,P'^'°^^^"^°^Sers, Gen'lSupt. Secretary.

THE OKONITE COMPANY, LIMITED,

253 Broadway, New York.
INSULATED

WIRESandCABLES,
For Aerial, Submarine and Underground Use.

^ Candee Aerial Wires.

Manson Protecting Tape.

Okonlte Waterproof Tape.

BRANCHES: Chicago, Boston. Philadelphia, Pittsburgh, Minneapolis, Cincinnati, Kansas City,

Omaha. Louisville. St. Louis, San Francisco, London and So. America.

^ON'^:

OFFICE AND FACTORY, SANDUSKY, 0.

Mayer & Englund, Betz Bldg., Phlla.. Pa.
5mith & Wallace, Hamilton St., Boston,Mass.
Ed. P. Shirp, 44 Niagara St., Buffalo, N. Y.
Arthur S. Partridge, Bank of Commerce

BIdg., St. Louis, no.
J. M. Atkinson & Co.. MsoHonadnock BWg.,

Chicago, 111.

Reger& Atwater, 214 Pine St., San Fran-
cisco, Cal.

Central-Electric Co., 17.1 Adams St., CliicnKp.

Harry fl. Shaw 126 Liberty St., New Y<jrlc.

^ESTIIH ElecMcal Ingtament Co.
-^^^ H4-I20 William St., NEWARK, N. J., U. S. A.

Weston Staidd Portable

Voltmeters, Milliioltneters, Voltammeters.

Ammeters, Mllllamtneters,

Ground Detectors and Circuit Testers,

Otimmeters, Portable Salvanometers.

Our Portable Instruments are recog-

aized as The Standard the world over.

Tiie Semi-Portable Laboratory Stand-

ards are still better.

Our Station Voltmeters and Am-
meters are unsurpassed in point of ex-

treme accuracy and lowest consumption

The NORTHERN ELECTRICAL MFG. CO.,
Vl^kdis^r AA/'IS.,

Manufacturers of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILING OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space in the ordinary manner. All bearings

self-oiling. See our new patented device for CONNECTING nOTORS DIRECT TO LINE SHAFT
SAVING BELTS. PDLLEYS AND FLOOR SPACE

Queen & Co.,
1012 Cliestnut St., PHILADELPHIA.

Acme Testing Sets, Queen»Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

mi. "CAMALL"
VERTICAL WATER TUBE BOILER.

BEST IN THE WORLD.
Manufactured by

The Aultmaa & Taylor Machinery Co.

SEXD FOB CATALOGUE.
CahatI Sales Department,
Sole A gents for the U. s.

Bank of Comtnerce BIdg., Pittsburg.

Tbe Rookery. Chicago.
542Drexe1 Bide.. Philadelphia.
lOi.S Tremont Ride. Boston.

145 Taylor BuIIdlaK, New York City.

WASHINGTON PATENT AGENCY,
908-914 G St., N. W., Washington. D. C.

Largest ia the world. Advice free. Electrical
Experts.

IMPUHIED

CARBONS
FOR ARC LIGHTS.

Soft Cored and
Solid.

White for Prices.

55 S. Canal St.,

ED. WERTHEIM, ..Clilcago.

op- What ST/^^ ? "»Vhj

• A' ^s^_^. v«iee«,-<;Rf""'oi

jSNit><HftTc|lfnicrortin3"<L(McC!9'^=%;^^ o '^

*i

elTl «l .A.ce« s s-

c

LUNDELL MOTORS.

Armored
Insulating

Conduit.

Ok Interior Conduit

J
& Insulation Co.

-^ General Offices and "Works:

34th Street, - - NEW YORK.

PARANITE
INSULATED WIRES .# CABLES

For Aerial, Submarine and Underground 'Jse.

Wtiite Core Lamp Cord.
Teleplione and Telegraph Cables a Specialty.

Indiana Rubber & Insulated Wire Co., '".yplSg;^'

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
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Generator Reduced to a Science.

WHAT OTHERS SAY:
L, E. KNOTT APPARATUS CO., Ohio Weslby.in Univebsity.

Gentlemen:—The Tesla coil which you made tor me has given iJe)/«'< satisfaction. ' I consider

it far superior to the Khumkorft Coil. With it I have reproduced many of Tesla's interesting ex-

periments, and as a means of e.tciting Crooke.s tubes I have found nolhiuf;' equal to it.

Sincerely, (PROF.) WILL G. HORMBLL.

IVIosi: Comple-te Circciis

L. E. KNOTT APPARATUS CO.,
I 4 Ashburton Place, BOSTON, MASS.

of X^-Ray IVIa-terial Sen-t on A.|3f3lica1:ion.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ.ALLEN& KELLY. sP"i"™-

Alcatraz Electrical Compound,
Ulanafactnred Iby

THE CALIFORNIA ASPHALT CO., '\^^^TJ}'
ABSOLUTELY UNEQUALED FOR

ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator
Shelving, Circuit and Switch-Boards.

WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under
cement, etc.

PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATING CABLES, Lead-Covered Pipes, and all underground work.

ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraz Asphalt, and possesses many well-known points of superiority.
It has been tried under severe and exacting conditions, and has given perfect satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.
Adheres Tenaciously. Not affected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Gases, and possesses
great strength and elasticity. Being the producers of the raw product, we are enabled to save the middleman's profit, and offer consumers a superior article at a
veryiowprice. Send for price list. ^ p WILLIAMS, Sole Agent u. s. A., 394| Coftlandt St., Nbw Yorfc City.

= = Agents for the = =

INTERIOR CONDUIT AND
INSULATION COMPANY.

Plain, Brass Armored and Iron Armored Conduit Carried
in Stock in Chicago.

We are prepared to quote new prices. Write for Catalogue.

Western Electric Company,
CHICAQO. fjfitj^ NEW YORK.
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Science

Crowns

The "Pioneer »?

as the benefactor of humanity

in presenting the

BEST LIGHT;

the nearest approach to daylight

yet attained. Soft, steady, safe,

simple and saving.

The electric ARC LIGHT CO.

"LOUIS K -MARKS, M.M.E.

CHIEF ELECTRICIAN.

687 & 689 Broadway,

NEW YORK. ISO BOXTBS.

Jewell Belting Co.,

TAirHfEKS OF

OAK BELTING LEATHER,
lUaiiiifactiirers of ... .

High Grade Oak Belting,

HARTFORD, CONN.

X.RAY APPARATUS.
RuhmkorK Coils, with or without ON Insu-

lation.

Spark in Air, four to fifteen inches.

High Frequency Coils.

Spark in Air four to six inches, gives very

powerful excitation of tube.

Any style of mechanical breaks applied.

Fluoroscopes of all sizes.

Tungstate of Calcium.

Crookes Tubes of any style with adjustable

vacuum connections.

Storage cells for all kinds of work, unex*

celled for the operation of coils.

RUPRECHT ELECTRIC CO.,

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Abendroth &. Root Mf. Co. Chicago Edison Co Iv Eyanaon & Armpriester..

Farr Tel. & Con. Sp. Co . . .

.

Ferracute Mach. Co

\v

Addressograph Co
American Battery Co

Till

ix

Chicago Fuse Wire & Mfg
Co

Chic. Genl. Fixture Co...

viii xiv

American Kl. Heat. Corp. . xi Chicago Ins. Wire Co FlberiteCo., The ix

Climax Gas Engine Co ...

.

xvi Forest City El. Works .... XX

American Elec. "Works . .

.

Ki CloBbrock S. B. Co xvii For Sale Advertisemts xil

X Clymer & Heilman XV

Annorile Int. Con. Co.. .

.

iv Colburn Electric Mfg. Co.. Fuel Economizer Co 1

Arnold, B. J

Auto. Clr. Breaker Co....

XV
xvi

Conard, Thos. P
Conn. Tel. & El. Co., The.

xvii

xlfi
Garlock Packing Co xvii

Consolidated Ins. Tube Co xl
General Electric Co iT

BakerA Co X Gllmore El, &Mfg. Co....

Ball Engine Co — Dayton Globe IronWks. Co. svl Globe Elec. Heating Co... Iv

BarnettCc, G. &H . XX
XX

xiv

xiii

Goodyear Vulcanite Co.... X

Besly &Co.,Chas. H Diamond Electric Co
Bowers Bros X

. xil
Diehl Mfg. Co
Directory, Principal Elec.
and Mech. Engineers...

vli
Hart.C.S xii

BriilCo...!. G xvii XV Hart AHegemanMfg. Co .

.

vii

Brixey, W. R i Dixon Crucible Co. , Jos . .

.

Tili
Henney Buggy Co vlii

Brown, D.. Cedar Co xil
Hine &. Co., L. A xii

. XX Eastern Elec. Cable Co....

Eddy Elec. Mfg. Co vi

Hine & Robertson

Hodge, Walsh & Loring. .

.

Bryan & Humphrey
Buckeye Electric Co

xil

Tfili

Edison Dec. & M. Lp. Dept
Edison Mfg. Co xi

Holmes Fibre-Graphite Co X

Electric Arc Light Co ill

Cahall Sales Dept Electric Appliance Co X Illinois Engraving Co— xil

California Asphalt Co.... . ii Electric Storage Batt. Co. xvlil Imperial Porcelain Works
. iv Electrician Pub. Co Ind. Rub. \- Ins. Hire Co.

Central Electric Co V . Till, sii,xiii, xiv, .vill xlx Interior Conduit & Ins. Co. 1

Channon Co., H xvii Empire China Works xiv Internat'l Cor. Schools.. xi

C. B. AQ. R. R xil Empire Lamp Works X International Elec. Co xil

Iron-Clad Rheostat Co.. xii

Jewell Belting Co. lii

Johns Mfg. Co., H. W X

Kartavert Mfg. Co
Kllpstein ACo.. A........ -

—

Knott, L. E., Apparatus Co. ii

Krotz, Allen & Kelly ii

Lasell&Co., Edward x
Leclauche Battery Co xill

Leffel & Co. , James xvi
Leonard, Ward, Elec. Co..

Lindsley Bros xil

Locke, Fred, M x

Lombard Water Wh. G. Co. xi

Main Belting Co
Manhattan Gen'l Cons. Co.

McKeague, J. B
McLennan & Co., K
McRae, A. L xv
:Metropolitau Elec. Co
Midland Electric Co —
Moore, Alfred P i

Morrison Southern El, Co.

Murray A Co., Jas. J

National India Rubber Co.

National Ore A Red. Co.. xvii

New York Ins. Wire Co. xx
Nicholson File Co xvii

Northern Elec. Mfg. Co ... . 1

F'oi- ^lassi-fi^d Indole ^f ^Wdvor-tiserrk^n-fes S^

NorthwestEngineer'g Co. xiv

Ohio Electric Works.. ..v, xil

OkonlteCo., The 1

Orne Elec. Const. Co . xiv

Otto Gas Engine Wks.... xvi

Partrick A "CaffeFCoT: „ .

.

" "vlTi

Partridge Carbon'Ca: ."TT. . . 1

Patitz, A. M XV

Pearson, P. J. Mfg. Co
Peerless Rubber Mfg.Co.. , x
Perkins El. Switch Mfg. Co ^-
Peru Elec. Mfg. Co xl

Phila. El. A Mfg. Co
Philadelphia Eng. Works .

PhlUlps Ins'd. Wire Co . . xl

Phoenix Glass Co xil

Phosphor-BronzeS.Co.Ld. xvii

Piqua Iron Works xi

Pratt, Chas. A xv

Queen A Co i

Racine Hardware Co xvii

Reislnger, Hugo Ix

Ruprecht Electric Co iil

Samson Cordage Wks x

Sawyer-Man Electric Co ..

Schwarz, B x
Sharp Elec. Mfg. Co., The. x
Shultz BeltlngCo.: xx
Siemens A Halske E. Co. .

Simplex Electrical Co., The, 1

»aeo VI.

Sioux City Brass Works...—

-

Smith, S. Morgan xvi

Standard Paint Co
Standard Tel. A El. Co. . . xiv
Standard Underg.Cable Co. i

Stanley Electric Mfg. Co . . v
Storey Motor A Tool Co.. Iv

Stromberg-Carlson Tel.
Mfg. Co XV

Triumph Electric Co

Valentine-Clark Co
Van Duzen Gas A Gasoline
Engine Co xvii

VanNuis,C.S
Viaduct Mfg. Co xiv
Vulcanized Fibre Co xx

Want Advertisements ... xil

Washburn A Moen Mfg. Co. xl

Washington Pat. Agency . 1

Webster, Warren A Co xvi
Werthelm. Ed i

Western Electric Co ii

Western Tel. Cons. Co ilv
WeatlDghouseEl.AMf.Co.. xv
Weston Electrical Ins. Co. i

Weston Engine Co 1

White Co., The O. C xii

Whitney Elec. Inst. Co x
WlUard El.A Battery Co... xx
WlUiams. C. P ji

WlUiamsp. Wd. Pipe Co. . . xx
Wirt, Cnas
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HARDTMUTH GORED CARBONS for Oirect and Alternating Current

M^ ^^^^^ I y\ IVyi E3^^ i
HABIRSHAW AND Q. E. CO.'S

^^J^[W^ l^^^i w I^^^B^"
j

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated

carbons for series arc lichtinc.

Fgeneral western agents.
*>•

HABIRSHAW AND 0. E. CO.'S

WIRES AND CABLES

CKiicago Edison
DEALERS IN ELECTRIC LIGHTING SUPPLIES,

AS9 Adams Street, CHICAGO.

INTERIOR CONDUIT
lCI_Jf\niV1ltMO'S F»AXEMTS..

Note how the Wood-Lining does not crack.

ARMORITE INTERIOR CONDUIT CO.,
OFT10E AND WORXa.

47MBB FOUT STRfET. WEST,

DETROIT, MICH.

TABLET BOAROS,

SWITCHES AND

SWITCHBOARDS
of all descriptions.

WRPTE FOR OUR NEW CATALOGUE D.

EYANSON & ARMPRIESTER,
Formerly .T. Grant High A: Co.,

123 N. 3d St.. Philadelphia, Pa.

BRANCH OFFICES:^ IH IOXk^^, Metropolitan Electric Company,
ISG Kiftli Ave.

NEW YOKK. i.-wi Liberty St.. Cliapln & Douylas.
J.dl'IsviLLE, KY., No. 313\V. Main St., Jas. Clark,

Jr., &Co.
NKW ORLEANS, LA.,
Wldmer & Sprauley,

No. COS Customhouse St..

Storey
Motors.

Iron-clad. Completely Closed
In. Dust and Moisture
Proof. No External Mag-
netism.

Specially Adapted for Direct
Connection to Machinery.

Special Direct Current Motors for All Classes of Work.

THE STOREY MOTOR & TOOL CO.,

AsrvV'foTv^ 2 1 2-226 Carter St., Piiiladelpliia, Pa.

CHICACiO OFFICE: Metropolitan Elec. Co., 1SC.188 Fifth Ave.
BTEIV YORK OFFICE : 130 I/iberty Street.

BKA3ICH FACTORY: Hamilton, Canada.

AVAILABLE TO ALL.
MINIMUM EXPENSE.ELECTRIC HEATERS

Portable Heater for residences and offices, size 23 inches long, ny- inches
high, 5 inches wide. Weight 30 poimds.

Highest Efficiency, Simplicity, Durability, Production Guaranteed.
Our Street Car Heaters lead all competitors.

.Send for nvw illustrated circular.

Heating colls renewed like Incandescent lamps. Constructed for any voltage- Work on direct
or alternating current. Consumes 6, 8 amperes on no volt current, i . s on 500 volt current.

THE GLOBE ELECTRIC HEATING CO.,
147 North 12th

Street, Philadelpliia. Pa.

READ THE ELECTRICAL PAPER.

THE CARD ELECTRIC COMPANY,
IVIansfi^ld, OPiio.

Generators for Power
Transmission and Iso-

ated Lighting.

Generators are ail Mul-
tipolar and Slow Speed.

A]j;ciitM Wuiitc«l in Unoccupied Territory

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates.
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APPARATUS.
BRANCHES:

Kansas City. Mo.. Gate City Electric Co.

St. Louis, Southern Electrical Supply Co.

New Orleans, 404 Carondelet St.

Buffalo. 742 Guaranty Building.

all Sizes and
Prices.

Improved Crookes Tubes
Induction Coils,

FLUROSCOPES.
BATTERIES.

Complete outfits for Schools, Colleges and Labora-
tories. Send for new Illustrated Catalogue No. 49.

Central Electric Company,
WHOLESALE SUPPLIES,

CHICKCO.

Necktie Light. Dollar Motor. $3 Necl<tie Light. %i Bicycle Light.

We undersell all on everyihing Electrical.

OHIO ELECTRIC WORKS, Cleveland, O.

HEADQUARTERS FOR ELECTRIC N0VELTIE5.

THE S. K. C. SYSTEM
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station Distribution,

ill and Factory Equipment.
Generators will be wound and guaranteed for an E. M. F. as high as

10,000 VOLJTS.
CORRESPONDENCE SOLICITED,

STANLEY ELECTRIC MANUFACTURING COMPANY,
Pi-fc-ts-Fielcd, IVIi

THE ROYAL ELECTRIC CO., Montreal, Canada, are

sole licensees for the manufacture and sale of the S. K. C.

System in Canada. ... . . ...

VJ. S. A.
BRANCHES OFFICES:

IMew Yorlc, 39
^t-i ilcdi ng.
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We build all necessary apparatas for the traueniissioii of Electrical
Poner tliroug:U factory or other buildings.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORK, H. B, Colio & Co., Mail and Express Building.
PHILADELPHIA, Walter C. Mclntire & Co., 500 Commerce St.

BOSTON, G. M. Angier & Co., 04 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bids;., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

424 PAGES. ILLUSTRATED. PRICE $2.60.

ELECTRICITY FOR ENBINEERS. 5 10 Marquette Building,
ELECTRICIAN PUBLISHING CO.,

C;HI<SA,<30.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accnmulators.
American Bafetery Co.
Electric Storage Battery Co.
WlUard Elec. & Battery Co.

Annunciator6.
Chicago Gen'l Fixture Co.
Electric Appliance Co.
Partrick & Carter Co.

Arc riamps.
* 'entral Electric Co.
Chicago Gen'l Fixture Co.
Diehl Mfg Co.
Electric Arc Light Co.
Ft. Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.
Perkins Elec. Switch Mfg. Co.

Van Nuis, C S.

"Westinghouse El. & Mfg. Co.

Arc Ijieht Cord.
Samson Cordage Wka.

Assayers.
Nat'L Ore & Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Edison Mfg. Co.
Electric Appliance Co.
Electric Storage Battery Co.
Leclanche Battery Co., The.
Metropolitan Electric Co.
Midland Electric Co.
Northwest Engineering Co.
Ohio Electric Works.
Pearson, P. J. Mfg. Co.
Western Electric Co.
WiUard Elec. & Battery Co.

BeUs.
Centriil Electric Co-
Electric Appliance Co.
Huebel & Manger.
Ohio Electric Works.
Partrick & Carter Co.
Western Electric Co.

Beltinff.
Ohannon Co., H.
Jewell Belting Co.
Main Belting Co.
Shultz Belting Co.

Boilers.
Abendroth & Root Mfg. Co.
Cahall Sales Department.
Clonbrock Steam Boiler Co.
Racine Hardware Co.
Weston Engine Co.

Books, Electrical.
Electrician Publishing Co.

Bronze.
Besly &Co.,Cha8. H.
Phosphor BronteSm. Co.. Ltd.

Brashes.
Holmes Fibre-Graphite Co.
McKeague, J. B.
Partridge Carbon Co.
Phlla El. A Mfg. Co.
Wirt, ChaH.

Borelar Alarms.
Electric Appliance Co.
Huebel &i Manger.
partrlcl: & 'Jjirter Co.
Westorn Klcctrlc Co.

Cables (Bf>e Insulated Wires.)
Cables, Electric (See Insu-
lated WIrftB). Copper,
Hheet and Bar.
American Elec, Worki.
Brlxey. W. R.
Eastern Eloctrlo Cable Co.
Ind. HuiihfiT Hi Ins, Wire Co.
M'jtropolilJiQ Llijotrlc Co.
Moore, Alfred F.

New York Ins. Wire Co.
Simplex Electrical Co,
SUcdhrd Underground C. Co.
\VBfiljr>urri & MOCD Mfg. Co,
WMtem Electric Co.

Oarbona.PotntsA Plates.
Axoerloan Carbon Co.
Centrul Klccirl'; Co.
CtalOftRO EdilOQ Co.
ahlosgoOeDeral Fixture Co.
Kl'30tr1o ApplUnc* Co.
OeDorsl Eleotrlo Co.
Partrldjc* Carboo Co.
Relfllncor^ugo.
SUDdArd Paint Co.
Wertbelm, Ed.
W«jt«*rn Electric Co.

Compound.
California Asphalt Co.
Electric Appliance Co.
Johns Mfg. Co., H. W.
McLennan & Co., K.
Okonlte Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond Co.
Cons. Ins. Tube Co,
Electric Appliance Co.
Interior Conduit & Ins. Co.
Willi amsp't Wood'nPIpeCo

Construction & Repairs.
Ft. Wayne Elec. Corporation.
Hodge, Walsh & Loring,
Piqua Iron Works.

Contractors and Electric
liight Plants.
Arnold. B. J.

Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Climax Gas Engine Co.
Clymer & Heilman.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh A Loring.
Northern Electl, Mfg. Co.
Patltz,A. yi.

Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse Elec & MfgCo.
Western Electric Co.

Copper.
Besly & Co., ChasH.
Bowers Bros.

Copper Wires.
American Electrical Works.
Besly & Co.. Chas H.
Brlxey, W. R.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
Flberlte Co., The.
General Electric Co.
Ind. Rubber & Ins. Wire Co,
MetropolliJin Electric Co.
National India Rubber Co.
Okonlte Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn .V Moen Mfg, Co.
Western Electric Co.

Cordage.
Samson Cordage Wks.

Crookcs' Tubes.
Central Electric Co.
Edison Dec. & M. L. Dept.
Edison Mfg- Co.
Perkins Elec. Switch Mfg.Co.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Central Electric Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
Flberlte Co.. The.
Locke. Fred. M.

Cnt-Onts and Mwltches.
Automatic Clr. Breaker Co.
(Jcntral I'AcctTW Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer A Hcllman.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
EyanHon Si Armprleater.
Farr Tel. fitConst. Supply Co.
Flberlte Co., The.
Forest City Elec, Wks.
Ft. Wayne Elec. Corporation,
General Elec. Co,
Oilriiore i;i. Hi Mfg. Co.
Hart & Hegeman Mfg. Co.
Imperial Porcelain Works.
MorrlnoD Southern El. Co.
Perkins Eleo. Switch Mfg. Co.
I'hllu. i;i, .t Mfg. Co,
Snliwarz, l(.

Westlngbouse El. & Mfg. Co.
Dynamos.
American Coglne Co.
Brush Eleotrlc Ca
Card Eloctrlo Co.
Central l-'.loctrlc Co.
Clymer & Heilman.
Colburn EL Mfg, Co.

Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hine & Co., L. A.
Northern Klectl. Mfg. Co.
Piqua Iron Works.
Ruprecht Electric Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Globe Elec. Heating Co.
Johns, H. W., Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Bailivays.
BruPh Electric Co.
Card Electric Co.
General Electric Co.
Krotz, Allen & Kelly-
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and Hiechani-
cal Engineers.
Arnold, B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae, A. L.
Patitz, A. M.
Pratt. Chas. A.

Electrical Instruments.
Automatic Clr. Breaker Co.
Chicago Edison Co.
Clymer A Heilman.
Cutter El. & Mfg. Co.
Diamond Electric Co.
Electric Appliance Co.
Gilmore^El, & Mfg. Co.
McKeague, J. B.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical {Specialties.
American El. Heating Corp.
Automatic Clr. Breaker Co.
Central Electric Co.
Clymer & Heilman.
Imperial Porcelain Works.
Metropolitan Electric Co.-
Partrick & Carter Co.
Pearson, F. J. Mfg. Co.
Phila. El & Mfg- Co.
Sharp Elec- Mfg. Co, The.
White Co.. TheO. C.

Electro-Platins ]fIacltV<
Besly & Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Enzines. Uslh
Climax Gas Engine Co.
Otto Gas Engine Wka.
Van Duzt.'u Oas&Gso, l*:a.Co.

Engines, Nteam.
American Engine Co.
Ball Engine Co.
Conard, Thoa. P.
Philadelphia Eng. Works.
Racine Hardware Co.
Weston Engine Co.

t'Utevii'vt'rH.
Illinois IGngraving Co.

Fan Outfits.
Interior Conduit & Ins. Co.
Westinghouse El. A Mfg. Go.

Feed Water Heaters.
Goubert Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
BarnettOo-.G. AH.
Nicholson File Co.

Fire Alarms.
Western Electric Co.

FIxlnroH. 1*^1. A Comirii.
Oliicagfj fJnn'l Fixture Co.
Whcelor Rellector Co.

Fuse Wire.
Brlxey, W. R
Chicago FuHo Wire A Mfg.Co,
Electric Appliance Co.
Flberlte Co.. The.
Geooral Electric Co.

diaskets.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

(liears.
Besly A Co.. Chas. H.

<ireneral Elec. Supplies.
Besly A Co., Chas. H.
Central Electric ('o.

Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Cutter El. A Mfg. Co.
Electric Appliance Co.
Parr Tel. A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co
Gilmore El. A Mfg. Co.
Hodge. Walsh A Loring.
Huebel A Manger.
Interior Conduit A Ins. Co.
International Elec. Co.
Johns, H. W., Mfg. Co.
Metropolitan Electric Co.
Midland Electric Co.
Morrison Southern El. Co-
Northwest lingineerlng Co.
Ohio Electric Works.
Partrick & Carter Co.
Pearson, P. J. Mfg. Co-
Peru Elec. Mfg. Co.
Phila- El. A Mfg Co.
Sioux City Brass Works-
Westinghouse El. A Mfg, Co.

Olobes and Electrical
Olassware.
Central Electric Co-
Chlcago Gen'l Fixture Co.
Locke. Fred. M.
Murray & Co., Jas. J-

Phoenlx Glass Co.

Gov*nor8, ^Vater "Wheel.
LombardWaterWheel Gv.Co.

<]iraphite ii^peeialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co-

Hard Rnbber l^oods.
Butler Hard Rubber Co.

, Flberlte Co.. The.
Goodyear \ulcanlte Co.

Indaction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing Materials.
Brlxey, W. R
California Asphalt Co.
Central Electric Co.
Chicago Edison Co.
Chicago Ins. Wire Co-
Electric Appliance Co.
Empire China Works.
Eyanson A Armpriester.
Farr Tel. A Const. Supply Co.
Flberlte Co., The.
Gilmore El. A Mfg. Co.
Hart A Hegeman Mfg. Co.
Hodge, Walsh & Loring.
Ind. Rubber & Ins. Wire Co-
Interlor Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Locke. Fred. M.
McKeugue, J. B.
National India Rubber Co-
New York Insulated Wire Co.
Okonlte Co.. The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated YVlres and
Cables—Magnet Wires.
American Electrical Works.
Brlxey. W. R.
Central lOlccirlc Co.
Chicago Edison Co.
Chicago Ins, Wire Co.
Eastern Electric Cable Co.
Electric Appliance Go-
Farr Tel. A Const. Supply Co.
General Electric Co.
India. Kill., id Ins. Wire Co.
Lasoll iiiOo.. Edward.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonlte Co., The.
PhllllpH Insulated Wire Co.
Simplex Eloctrloal Co.
Standard Underground C. Oo.
Washburn «; Mocii Mfg. Co.

liamps, Incandescent.
Adams-Bagnall Elec. Co.
Buckeye Electric Co.
Central Electric Co.
Chicago Edison Co.
Edison Dec. A M. Lamp Dept.
Electric Appliance Co.
Empire Lamp Works.
Ft. Wayne Elec. Corporation.
General Electric Co..
Metropolitan Electric Co.
Ohio Electric Works.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westinghouse El. A Mfg. Co.

liightning Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Van Nuis, C. S.

Westinghouse El. A Mfg. Co.

Magnet AVire.
(See Insulated Wires.)

Mechanical Machinery,
Besly A Co., Chas. H.
Perracute Machine Co-
Garvin Machine Co., The.
Hine & Robertson.

Mica.
Bowers Bros.
Johns Mfg. Co., H. W.

Mining Apparatus. Elec.
General Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Diehl Mig. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hine & Co., L. A.
Interior Conduit & Ins- Co.
Jletropolitan Electric Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Piqua Iron Works
Ruprecht Electric Co.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Westinghouse El. A Mfg. Co.

Oil Filters.
Metropolitan Electric Co.

Packing.
Besly & Co. Chas. H.
Garlock Packing Co.
Johns, H. W.. Mfg. Co.
Peerless Rubber Mfg. Co.

Faints.
Central l':iectrlc Co.
California Asphalt Co.
Johns, H. W. Mfg. Co.
Standard Paint Co.

Patent Agencies.
Washington Patent Agency.

Phosphor Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWltt, Cedar Co.
Hart, C. S.
Llndsley liros.

Valentine-Clark Co.

Porcelain.
Central Electric Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
Locke, Fred. M.
McKeague, J. B.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Push Buttons.
Central Eluctrn- Co.
Electric Appliance Co.
Northwest Engineering Co.
Partrick & Carter Co.

Ilelloctors.
Murray & Co., Jus. J.
Phoenix Glass Oo.

I

Rheostats.
I

General Electric Co.
!

Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westinghouse El. A Mfg. Co.

Sal Ammoniac.
Klipsteln A Co., A.

Speaking Tnbes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Steam Heating.
Webster A Co.. Warren.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
WlUard Elec. & Battery Co.

Street Cars.
Brill Co., J. G.

Supporters, Inc. liamp.
Sbarp Elec. Mfg. Co., The.
White Co.. The O. C.

Tapes, Insulating.
American Electrical Works.
Brlxey. W. R.
Central Electric Co.
Chicago Ins. Wire Co
Electric Appliance Co-
Ind Rubber A Ins- Wire Co.
Metropolitan Electric Co.
Moore, Alfred P.
New York Insulated Wire Co.
Okonite Co,, The.
Simplex Electrical Co.
Standard Paint Co.
Washburn A Moen Mfg. Co.

Telegi'aph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones and Tele-
phone Material.
Central Electric Co.
Conn. Tel. A El. Co., The.
DeVeau & Co.
Farr Tel. & Const. Supply Co.
Goodyear Vulcanite Co.
International Elec. Co.
Metropolitan Electric Co.
Northwest Engineering Co.
Orne Elec. Cons. Co.
Standard Tel. A El. Co.
Stromberg-Carlson Tel.M.Co.
Viaduct Mfg. Co.
Western Elec. Co.
Western Tel. Cons. Co.

Transformers.
Chicago Gen'l Fixture Co.
Central Electric Co.
Diamond Electric Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Tubing.
Cons. Ins. Tube Co.

Turbine Wheels.
Dayton Globe Iron Works Co.
Leftel & Co., Jas.
Smith, S. Morgan.

Universities-
Int. Corr. Schools.

Water Wheels.
Dayton Globe Iron Works Co
Leffel A Co., Jas.
Smith. S. Morgan.

^Vire, Bare.
Besly & Co^ Chas. H.
Brlxey, W. R.
Electric Appliance Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Standard Underground C Co.
Washburn A Moen Jlfg, Co.

X Ray Outflts.
t^'ontral I'Jlectric Co.
Edison Doc. A M. Lamp Dept.
lOdlson Mfg. Co,
Knott, L. E.. Apparatus Co,
Queen St Co.

Wmr JKI|3h»k>9-tilo»l Irkd^x oT A.ci's^mw"^%mmrr%mr%±m &^m I^bk* III.
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ENCLOSED ARC LAMPS
- FOR

Constant Potential Circuits

Simple,

Durable,

Economical

BURN 100 TO ISO HOURS WITH ONE TRIMMING.

Oiehl Manufacturing Company, - Elizabethport, N. J.
SHOWROOMS: 56 ( Broadway, New York City. 128 Essex Street, Boston.

HART INDICATING SWITCH
FOR ELECTRIC CAR HEATERS.

1 AMPERE, SINGLE POLE, 500 VOLT.

DIAMETER OF BASE. THREE INCHES. BREAKS CIRCUIT AT FOUR POINTS.

THE HART & HEGEMAN MFG. CO.
J

MARTF-ORD, CONN.
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CARTEP CO. p"'i«LPiiw**^

fFNFpT." ANNUNCIMORS
**

ElECTRIC BLROUW CflHE ALARMS
.

SUPPLIES SIGNAL GONGS-BELLS etc.

FUSE WIRE
AND LINKS
FOR AIL SYSTEMS.

Correct
CarryIns

Capacity.
Absolmely

1TiiC'*'orni.

DIXON S BELT DRESSING
AND LEATHER PRESERVATIVE.

Is guaranteed to prevent slipping.iind to preserve the leather.

It will pay you to send for circulars and testimonials.

JOS. DIXON CRUCIBLE CO., Jersey City. N. J.

THE

Addressograph,
Patented April 2S, 139G.

Prints 2,000 PER HOUR Electric Light

bills, Telephone bills, Envelopes,

Shipping tags, etc.

Costs less than lOc. PER THOUSAND.

Inks, prints and revolves to the next

address at one motion of foot.

Prints number, amount, date and ad-

dress, one motion of the foot.

Additions and changes easily handled.

Adopted by U. S. Government, New

York Life Insurance Co., Armour & Co.,

Hundreds of Gas, Electric Light and

Telephone companies.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite 510 Mariuette BIdg., CHICAGO.
CHICAGO FUSE WIRE & MFG. CO.,

153 Lake St., Chicago.

NXSIKT zsm-rioNT.X -RAYS
FOR EVERYBODY.

Ici\A^^rcl "re'v^rt.

Just off the Press. 93 Pages. 47 Illustrations.

Fully describes in plain terms how to perform experiments with the X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhrakorff Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit

very cheaply, including a Fluoroscope.
Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIftN PUBLISHING CO..
^'°

!S"Hi?^«i*Jl'^^"'

356 Dearborn St., Chicago,

ALL
Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

Meiimimey Bvjogy 00.,
CIHICA.GO, IL_I-.

Special Offer. 60 Days Only.
To test the merit of this paper cut out this advertisement and send to us, and

we will send to you F. O. B., Chicago,

Full Leather Top End Spring Buggy,
mpriiiS Back and Cushion. lieather CoA'ei'ed Bows, ^Vell Painted and

Ti-immed with Hi oz. All AVool Cloth, for

$50.00, worth $100.00.

GENUINE RUBBER TRIMMED
BUGGY HARNESS,

With Gilt Oreide Hooks and Terrets and Shaft Tug Eucl<les. Full Kay Track
Saddle, very handsome, for $ | 5.00 worth $35.00.

:IRD, IVIan;
377 and 379 Wabash Ave., CHICAGO, ILL.

• 'sio^N£

C24 jiaK*!H, $3.f)0. IW) pnpoH, $1.00. ir>0 pages, $1.00.

ELECTRieiAM

158 pages, $1.00. 135 pages, $1.00,

An Excellent Series of Electrical Books.
BY T. O'CONNOR SLOKNS.

FOR THE BEGINNER as well as the student.
Profusftly Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

F.LECTRICIAN PUBLISHING COMPANY, Suite 510 Marquette Building, Cliicago.



December 12, 1896 WESTERN ELECTRICIAN.

THE ELECTRA
?9

\, - -•

•TRADE MARK- •TRADE MARK-High Grade Nuernberg Carbons

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS.
>T F3|RI^E i_IST T<

HILJGO REISIIMOER, NO. 38 BEAVER STREET . NEW YORK.
SOT-E IMPORTER FOR THE

UIKITED STATES AXD CANADA.

IVI Best Switch for the Least Money.
Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension.

Handsomely Finished. Absolutely Reliable.

. . . MEDBERY INSULATION AND OVERHEAD TROLLEY EQUIPMENT. . .

THE STANDARD RAII.WAY MATERIAL, OF THE WORI,D.
THE FIBERITE CO., nechanicvllle, N. Y. JOSHUA HENDY HACHINE WORKS. San Francisco, Cal.

S. p. B. nORSE. narquette Building, Chicago. FLEMINa & POILLON, 39 Cortrandt Street, New York.

We are making the very best Carbons now on the market, and

selling them at prices that you cannot afford to remain unaware

of* Operating as we do the largest factory outside of the

** Trust/* with a daily capacity of 150,000 carbons, the prompt

execution of large orders is assured*

nriHE: aivierican
IMoblesville, Ind., U.

OAFRBON OO.,

MONOCYCLIC

SYSTEM.
A PERFECT SYSTEM OF
TRANSMISSION AND DISTRIBUTION.

ARC LAMPS,

INCANDESCENT

LAMPS AND

MOTORS.
Operated from a Single Alternat-

ing Current Generator.

Perfect Regulation.

No Unbalancing,

THE SOIiUTIOW OF THE DAY
L,OAD QUESTIOJf.

GENERAL ELECTRIC COMPANY
Sales Offices in All Large Cities of the United States.

For Canada address Canadian Creneral Electric Co., Iitd., Toronto.
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The Wise Owl Says
...GIVE ME...

Para(night)nite, Para (night) nite, and the

wise contracter says the same thing, and

will use nothing else on all work that re-

quires the highest grade of rubber covered

wire

—

IT

GENERAL WESTERN AGENTS,

Electric Appliance Company,
Electrical Supplies, - - 242 Madison St., Chicago.

seuU lor tramples and Jfrices ot

SAMSON SPOT CORD
For Arc Light and Trolley Cord.

SAIVISON COR cse: ^A/^olR»cs, boston, mass.

PEERLESS SPIRAL

PACKING

Piston and
Valve Rod

Expressly for High Speed Engines. Will Hold 400 lbs. Steam.

20 YEARS OLD AND NO EQUAL.
Mnmifactureil Exclusively lij-

^ -RLtSS'
SPrRAL PISTON
ftVALVf ROD PACKIMC

V to 2 ]nrh dinniPter. In Boxpr ^ to 8 lbs,

PEERLESS RUBBER MFG. GO.
16 Warren Street, NEW YORK.

IF YOU WANT
A first-class COMMUTATOR use Solid

Sheet Mica Insulation with B. & S.

Drop-forged Segments.

BOWERS BROTHERS, iiMisLakest., Chicago,

No Sparking Under Varying Load,

No Wear on the Commutator.

90:; PURE GRAPHITE.

Holmes Fibre=Grapliite Mfg. Co.,

Station Z, Philadelphia.
« KITE FOR I'ltltE I.IST.

riBRE-mpHim

COMMUWOR i^^

BRUSH

^t\.? -VViftWCMwc

Il(1.I.J."»tCarHtfc
(PATENTED, 1

1
:?!'

M^
am 'iMMEKjMESSM

1=
II >^^^m

is£ [MMsi^^^^H"
Simplicity -Effectiveness— Durability—Economy.

No 4-oilH to Hliort-cli-riiil oi- luM'iiK. no o:i hint ion. |m-i-1'4'<>( iiir

4'.lr<-MlatIon, 4?uHlly I'oiif rolli-d iinil i-i*i£nlii(<Ml hy |iatciit4*<l Uiill'e

HU'l(<-li. AilJtiMtiihIc to tlii'f*' ilinVri-iit <li'i£r(>(>n ol' lu-at. J'ricOH.

etc.ftii aiiiillriit Ion. ....*•
H. W. JOHNS MANUFACTURING CO.,"*"-"•?".""."'^^r^'T;;«,.^,

\f«\ % orK. I'liHuili-liililil. ItoHtoii.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H.

MANUFACTUEEKS OF
,

High Grade Electrical instru-

ments of everv descriotion.

KNIFE SWITCHES. SWITCHBOARDS FOR

ELECTRO -PLATERS, TABLET BOARDS, ETC.

<:;iiaranteecl hif^li-Krade switches at
reasijualtle i>rices.

B.SCHWARZ, 1907-9 N. 6th St.,

PHILADELPHIA, PA.
(Affpiits wanted in Western Cities.)

PIaATIIsLUM
For all Purposes.

Scrap and Native PlatlDnm PnrotiaBed.

BAKCB & CO., 408-414 New Jersey
Railroad Ave., Newark. N. J.

Highest Insulation

Triple Petticoat China

AND

Glass Insulators

for High Voltage Power

Transmission,

Street Railway, Elec-

tric Light, Telegraph

and Telephone

Lines.

Send for Catalogues.

FRED M. LOCKE,
VICTOR, N. Y.

WIRE.

"c.KI'JFk'^LiO" I'ure Kubber Covered ^Vire aud
Cables.

"Century" Weatherproof L-ine AVire. Promptp
Hasnet, Office and Annnneia.or "tVire. shipmeDts

licad Eneased AVlren and Cables.
Telephone Cables, Etc., JEtc.

Chicago
stock.

EDWARD LASELL & CO., 167 Dearborn St., Chicago.

AGENTS WANTED.

Big Money
FOR

Hustlers.

Adjusts from o

to 6 feet.

Holds lamp at

any point, not

controlled by
weight or fric-

tion.

Send for circular

or 10 two-cent
stamps for sample.

The Sharp Elec. Mfg. Co.,
as<J-a»0 <;raliaiii Street.

Bi-ooklyrt, rj. V.

AMERICAN-BALL

ENGINES.

Multipolar Dynamos and Motors.

AMERICAN ENGINE CO.,

Bound Brook, N. J.

THIS IS ONE OF THE WAYS -

OUR SOCKETLESS

SERIES LAMPS
CAN BE USED.

I'^or Cliristnias tree work the effect is beautiful.
We have just perfected <i 'Theater ' lamp tliat

<-;iii be nsoil in nuiltiple on fiO to bO v.. oi two in
sniisnii miitn I'jo V. Tlie bulb is the size of our
\n. IDsL^ric-, !;iiil[).

oiiiL'-voU biiUt^rv hunp is a ereat success, Jind
so is our 4-vnlt liitrli riiiricncv iiirv<-ip lantern
lamp. Oui' <':iiH]clalira imiliiiili- ami st-ries

lamps are. a\c liclic\r, IIk- In-st in llir liiaclicr.

Srncl for oiii' llhistralcil <-atali)t;in.' ami iirit-es.

EMPIRE LAMP WORKS,
;\II[iia(uri.' and lt('coi'ati\(_' Iiicaiiiirsi'cnt Lamias.

Office, Salesrooms and Factory:
154-156 West 27th Street, New York City.

HARD RUBBER GOODS
Il^cs-lir-ioei I

Telephone Receivers,
Battery Cells,
Switch Handles,
Sheet, Rod and Tubing

Esllmatcs for spuclol work. Wrlle for prices

353 BROADWAY, NEW YORK.
I' At T<»KV : .llorrlHville,

111! rKMIlim.'HU, (ipii'l Mur.
rKl.MMimt, Mki: ICIuct. II:..
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BuGENE F. Phillips, Prest. W. A. Hathaway, Treas, W. H. Sawver, Secy.

AMERICAN ELECTRICAL WORKS,
PROVIDEXCE, R. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store. P. C. Ackerman. lo Cortliiiidt St.

Chicago Store, F. E. Donohoe, -241 Madison St.

Montreal Branch, Eugene F. Plulliiis' Electrical Works.

WATER = wIeT^'GOVERNOR
TMi^T GOVERNS.

Watertille & Fairfield Railway & Light Co., I

Waterville, Me., Jan. 18, ISOU. f

Lombard Water-Wheel Governor Co., Boston, Mass.
Gentleme.-j:—In regard to j'our Type C governor, which is regulating for us

our two Hercules Wheels, which give power to operate our Light Plant, Street
R. K. and Power Generator, we are frank to admit that the machine does its work
admirably. We have no hesitancy in recommending it to those in want of a
governor. (Signed)

I. C. LiEBT, President Waterville & Fairfield R. R. & L. Co.

LOMBARD WATER-WHEEL GOVERNOR CO,
61 Hampshire St.. BOSTON. MASS.

Have you ever seen one so simple in
constraetion? "9fo, nor one with
greater eificiency or better workman-
ship,"' is what onr customers tell ns.
nianafactnred for all purposes and

fully gnaranteed.

OUR PRICES ARE WAY DOWKT.
We still want agents for unoccupied territory.

THE PIQUl IRO\ WORKS,
piqrA, OHIO.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

ins

Apparatus for

ec-t Curren-b and Al-ter
sandescen-t Ligh-tinga

na-t-
nd

A

THOROUGH

EDUCATION

In the theory of the Operation and Installation of Electric Ziqht. Pouer
and Railway Plants, including Mathematics, Mechanic^: and Mechanical
Draicingfor $25.

The Electrical Power and Lighting Scholarship \s intended for In-
stallation Enprineers, Managers of Electric Plaots, Dynamo Tenders,
Linemen. Wiremen, Motormen, Steam Engineers and workers in elec-
trical industries wbo desire to qualify tliemselves to install and operate
electrical machinery.

Studies are carried on at home. No time lost from work. Specially
prepared Instruction and Question Pajiers, superior to text booKS, fur-
nished free to students. Mechanical Drawing is taught by a new and
successful metliod.

We also teadi Steam Engineering. Stationary, Locomotive or Marine:
Mechanics; Civil Engineering in all its-branches; English Branches;
Book Keeping and Business Forms.

Mention the subject in which you are interested and send for our
free circular. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS.

Box 1002. Scranton, Pa.

[MercUlesBAtTeries,
J^XLEpE B/VHERIES^

^,

Pl;HU tLKTRIC Ml G,CO.

-— P£IIU, IM). -

I POaCEIAiN IHSUIATION 01 all KindsJ
WeSollcillhemaRlnsot

SpecAl Designs of Porcelain.

EVERYTHING IN WIRE,
BARE AND INSULATED.

ALSO MANUFACTURERS OF JHE "CHICAGO" RAIL BOND.

WASHBURN $c MOEN MFC. CO..
\A/^F9^l IVIi

BRANCH OFFICES AND WAREHOUSES: New York. Chicago. San Francisco. Houston. Philadelphia.
Pittsburg. Scranton.

CONSOLIDATED

INSULATED TUBE COMPANY,

- - - Manufacturers of - - -

INSULATING TUBING
FOR

Interior or Underground
.... Electrical Wiring.

John Hancock Building, = = Boston, Mass.

THE ONLY GENUINE

EDISON X-RAY APPARATUS
IS MANUFACTURED BY

THE EDISON MANUFACTURING GO.

NEW AND POWERFUL EDISON
X-RAY FOCUS TUBES.

WRITE FOR CATALOGUE.

Edison Manufacturing Co..
M East 23d St., New York.

An Electric Stew Pan.
This -is a universal
' utensil, very attract-
ive in appearance, and
one of the most salable
of electric heating de-
vices. The heater con-
sists of a 4i-inch disc to
which is titled a (remov-
able) aluminiim stew pan,
with capacity of f of a
quart. Just the thing to

use in light houselieep-
ing, e.xactly what is

wanted in a physician's
office, drug store, hospi-
tal, the nursery, or where

a little food is lu be cooked, a hot drink made, or hot water used. Quick, clean,

and ine.ipensive. Connects to any lamp socket. Packed complete with cord
and plug. Made for any lighting circuit.

No. Amperes at no Volts. Price.
1720. Heater and Alnmiinim Stew Pan a !S5.00

FOR SALE BY ALL DEALERS, OR ADDRESS

AMERICAN ELECTRIC HEATING CORPORATION,
Boston and Chicago, I'. IS. A.

WEATHERPROOF WIRE,
AGENCIES: •

Western Electric Co., New York.

Electric Appliance Co., Chicago.

Pettingell Andrews Co., Boston,

Electrical Engineering Co., Minneapolis.

St. Lonis Electrical Supply Co., St. Louis.

The Bradford Beltin« Co., Cincinnati.

Phillips Insulated Wire Co.

Office and Factory: PAWTUCKET, R, I.
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WANTED.
A gentleman of exceptional busi-

ness abilit3' desires to communi-
cate with some manufacturing firm

connected with the electrical trade,

or some important central station

requiring the services of a success-

ful manager. Is amply qualified

to manage a large business siiicess-

fttUy, as his past record testifies.

Address, for further particulars,

"Ability," care Western Elec-
trician, 510 Marquette Building,

Chicago.

\A/^A. NT ED.
ARMATURES TO REWIND.
Winders direct from T.-H. and Westinghouse
shops. Work guaranteed. Ten years' experience.
Light plants installed complete. Send for prices.

HODGE, WALSH & LORING,
531 Delaware. Kansas City, Mo,

FOR SALE.
One-lialf or entire interest in electric light

plant in live younp to\\ii.

Lack of capital only reason for selling. K<i-
dress "KK-HTI^tW PLAXT.*' care West-
KKN Electrician. 510 Marquette Building,
Cliicago.

FOR SALE.
One 1,000 light incand scent dynamo and one

100 light incandescent. Both direct current, com-

pound wound.

I_. A.. l-IIIMe & CO.,
234 E. Lake Street,

CHICAGO.

For Sale
BY THE OWNER,

ELECTRIC LIGHT PLANT
In a good town, with splendid prospects, In the
Soutn. Goqd franchise, citj' contract for light-
ing, stock and bonds Issued. Splendid chance for
anyone who can handle plant, bonds and stock.

A STREET RAILWAY
Can also he purchased cheap and added to the

plant if desired. Fart pay taken in bonds.
Address

"A.," Room 12 Inter Ocean BIdg., Chicago.

BIDS WANTED.
Bids are reque.sled by Chas. G. Arm-

strong, Great Northern Building, Chi-
cago, for a new boiler at the Wisconsin
School for the Deaf, Delavan, Wis. Bids
returnable Saturday, Dec. 13, ISOO, at 2
o'cloclt p. m.
Bids are also desired on an approved

system of furnaces to be applied to the
boilers at the Wisconsin School for the
Deaf, Delavan, Wis. Bids returnable
Dec. 13, 18!)(), 2 p. m.

"BRIDGING" BELLS!

REWARD!
The undrTSigned will pay rewards for

proof of use prior to August, 1888, of
bridging bells in telephones of the so-

called "Carty" style. A reward of $50
will be paid for the first information and
proof: a reward of $3.') for the second;
»2.j third and $10 fourth. Informants
should give as fully as po.ssible proof as
follows:

Place bridging bells were used.
Resistance of ringer magnets.
Method (drawing) of circuit connec-

tions.

Name of manufacturer.
Name of u.ser.

Month and year (and day of month, if

certain) seen in usf;.

Names of as many persons who can
testify to same as possible.

Names of informants will be kept se-

cret, unless they are willing to be known.
A further reward of $100 will b'; given

for Bulllcienl information lo prove, and
of $100 additional for jiroof positive ihat
the •Carty liridgirig lii-lls' were manu-
factured by the Westi^rn Kh^clric (Jo.

prior to August Hi, 1888.

All communications should be ad-
dressed to undersigned.

J. E. KKICLYN,
250 South Clinton St,, Chicago, 111.

THEATRE DIMMERS,
IRON CLAD RHEOSTAT CO„lestfleld,N, J.

Engravers for Western Electrician,

ILLINOIS ENG. CO,,
ENGRAVERS BY ALL PROCESS.

346-350 DEARBORN ST.,

CHICAGO.

WE UNDERSELL ALL!
Bicycle Electric Lights 83.00
Necktie Llectric Lights 1,50
Edison Electi-ic Motors 1.00
Battery Fan 3Iotora &.00
$S Medical Batteries 3.95
Induction Coils 1.75
Electric Bells finest, .25
Dry Batteries Best, .25

Discount to Dealers.

Our Bicycle Electi-ic Light
Is the best thintr that ever
happened. Catalogue tree.

OHIO ELECTRIC WORKS. Cleveland. Ohio.

Agents Wanted.

A few good live agents

to take subscriptions for

the WESTERN EL,EC-
TBICIAiy and handle our

book publications. Liberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.,

5 10 MARQUETTE BLDC,

CHICAGO.

S^"" WHITE CEDAR POLES
M'ritc the DF, WITT BItO'WJf CF.UAR CO.. Klenoniinee. Mii-li.

T. H.Brady, New Britain,.Gonn., U.S. A.,

Manufacturer of Mast Arms.Pole and
Swlngiug Hoods, House Brackets and
other Specialties for Construction
^axV^.— Catalogues and Prices fur

'

nished on application.

incandescent Lamp Supporters.

iDStantplacementand fi.xture of lamp in any
desired position, witli no attention to fasteninps.
Adapted lo every reriuirement from library to
worksliop. Send for catalogue C.

THE 0. n WHITE CO.. WORCESTER. MASS.

Write for

Prices on LIVE CEDAR POLES °!H!:
S. Hart,

OCONTO, WIS.

Map of the United States.
A large handsome Map of the United

Slates, mounted and suitable for ofifice or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. EusTis, Gen'l Pass. Agent, C, B.

&Q. R. R., Chicago, 111.

INTERNATIONAL ELECTRIC CO.,
76 Beetcman Street,

Kew York.
Ruhmkorff

Induction Coils,

Telepbone Colls, Experl-

meatal Work, Small Ma*
chiaery, Binding Posts.

CEDAR
LiNDSLE

MENOMIN

WHOLESALE

Y Bros.,
EE. MICH.,

PRODUCERS. POLES

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-

lished sent prepaid on receipt of price.

•aLCTRICIAN PUBLISHING COMPANY, Suite 510 Marquette Building, CHICAGO.

DYNAMO BUILDING,
With detail drawings and instrnctions for winding.
Ciiving correct sizcw of wire, dimensions of iron, etc.
Also diagram for honsic wiring

BY I.. C A.-r\A/^OOD.
Profasely illustrated. Sisse of page, 10x8 inches. Price, »3.

"This work is gotten up especially for amateur builders and non-professional
men. All measurements and instructions for winding are taken from machines
in actual service. Particular attention has been given to every detail of construc-
tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build dynamos, but to superintendents, ;engineere
and workmen who have the care of established systems."

—

From Preface.

Pronounced to be a practical, aivd complete work.
Sent i)OHti>aid on receipt of price.

ELECTRICIAN PUBLISHING CO.,
SUITE 510 MARQUETTE BUILDING, CHICAGO.

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 Harquette
Bldg., Chicago. You will save TIME and

MONEY by doing so.

CRICAOO OFFIOB, !•; S. UADISON STREBT.

BELLS
AND

PUSH BUTTONS.
Exclusive Features.

Send for New Catalogue.

Huebel & Manger,
MANUFACTURERS.

Style F. 290 Graham St.. Brooklyn. N.Y.

On receipt oL

10 CENTS
. . We will send you a

looflW ScleWe

FOR 1896.

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Bldg., CHICAGO.

Bound Volumes
OF TBtB

Western [lectrigian

FOR SALH,

From Vol. I. to Vol. XV.

' ASDSBBS

ELECTRICIAN PUBLISHING CO.,

Suite DIO Marquette Building, CHIOAGO.
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TRANSFORMERS
SCHEEFFERS
WATT-METERS.

DIAMOND ELECTRIC CO.,
Manufacturers,

PEORIA, ILLS., U. S. A.

SCHEEFFERS
NEW TRANSFORMER.

WATT-METERS.
IVI^s't Dur

2=8

(A

Manufactured by The Butlcr Hard Rubber Co. 33 Mercer St., N. Y.

WHY NOT?
If you are looking for

something useful as a
Christmas or New Year's
present, why not order a

year's subscription to the Western Electrician? Send for

mrr ^nerial holidav offer electrician publishing co.,our bpeCiai nUllUay UUer. 5,0 Marquette Building, CHICAGO.

The standard Open Circuit Batteries

of the World.

8KND FOE CIRCULAR AND PKICEi.

THE LECLANCHE BATTERY CO.,

Ill to 117 East 131st St., N. Y.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Piblishing Co.,
Suite 510 Marquette Building,

CHICAGO, ILL.

ONE
DOLLAR
EACH.

TELEPHONES, TRANSMITTERS, RECEIVERS.
The Nbv York, New Haven and Hartford Railroad CoMPA^JY.

new Haven, Ct., Oct. 16, 1806>

WE FURNISH EVERYTHING

IN THIS LINE.

OUR SELF-CONTAINED GRAVITY SWITCH.

The Conn. Telephone & Electric Co.t
Uerlden, Ct.

Dear Slrs:-
Regardlng the ^ telephones which we have In use, and

which we'boughi of you, am glad to say they are glvljig the beet of in*^ 0fiiii-r\
satisfaction. When the neceeslty; arises,jte^hall certainly Increaae SEND FOR NEW CATALOGUE JUST ISSUED,
the number.

This SAvitch is, withoat question, tlie most simple ofany yet
devised. It is complete in itself and requires but two small
screws to hold it in place. It will l>e found very convenient
for replacing unsatisfactory sivitches of otker makes.

youre truly,-.

L^/ VavJaU^ . The Connecticut Telephone & Electric Co.,
IVIERI^EIM, CONN.
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VIADUCT MFB. COMPANY
Is the oldest concern
of the kind in tliis

country, with one ex-

ception, manufactur-
infr

Magneto Bells,

Telephones,

District Telegraph

Messenger Boxes

and other appliances.

It has had 18 years'
experience; 5 years as

licensed manufacturer
of the American Bell

Telephone Company.
It has made more
Magneto Bells than all

the other manufactur-
ers in the country. Its

standard work is

known by all experi.
enced telephone men_

The works are lo-

cated at the Relay
Station, Baltimore &
Ohio Railroad, and run
by water power.

It manufactures all of its own woodwork, as

well as brass, iron, steel and everything connected
with its output.

Send for new catalogue and mention this paper.

VIADUCT MFG. GO.
2 S. HOWARD,

iltimore, IN/ld.

THE STANDARD TELEPHONE
AND ELECTRIC CO.,

IVIA.DISOIM, \A/I2
p. L. Spooner, President.
H. C. DODUE, General SuperiDtendent.

E. W. Batcheldek, Secretary.
H. A. Taylor, Treasurer.

Manufacturers of reliable, time tried and tested Telephone

Apparatus. Irrespective of price the best. Trial proves it.

We have received thousands of unsolicited testimonials

and have equipped over 150 dividend-paying exchanges.

A TIMELY HINT: Buy Telephones and Appli-

ances from manufacturers whose guarantee of protection

is a practical certification that your interests will be ably

taken care of. "A Word to the Wise," etc.

Up-to-date instruments furnished to meet all require-

ments of service.

Standard Telephones and Switchboards are leaders. Why? Because

efficiency of operation, best materials, finest workmanship and careful

attention to details recommend their adoption by experts. Correspondence

solicited.

We Manufacture

SSSeTELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL. MINN.

i^
A NOVEL

TELEPHOIME
system;

Don't heliovo >oh"vo seen it. Before
biiyiiiii; write uh—it'll pay,

9th Floor Owings Building, CHICAGO.

GUARANTEE : To give entire satisfaction.

ELEPHONEC
TSend for our prices before you "^k

place your orders. h
DEVEAU &CO., ^^

32 AND 3* FRANKFORT ST., NEW YORK.

The Electrician Publishing

Co., Suite 510 Marquette

Building, Chicago. Headquar-

ters for all latest Electrical

Books. Write for Catalogue.

...F-OI

TELfmNES
VlADUcfCO., Baltimore.

rarACTORy.
DflRCf

WESTERN TELEPHONE

-—CONSTRUCTION CO.,
250 S. Clinton Street, CHICAGO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

I^HR TEIaEPHONR hand-book
.\f.,nh.r nf thr Amffinnt J/iMtifiii

, - er HERBERT LAWS WBBB.

of K/i'cfrinil E//r/lnefirn. andofthe //is/.if,i/tion nf Elfrfricdl /C/ir/lneers, Loiif/on. Author ofA Practical Guide to the Testing of
Jiitalafed Wiren and Valih^H." ./oint. Author of • Etcctridt;/ in. Dailij Life."'

t'^€> >ages, I3S liius-tra-ti^ns, Clo-tKi, Hand-
KXTllACT li'IlOM rUlSrACE.

loolc Si >ri^e $1.00.
"This llttio book lifts no pretension to bo considered Ji eoinpleto treatise on telopliony as It exists In America. The time for such a work Is not yet come. But It is felt tliat there Is a demand

for a pra<;ll<;al book on telephone working and nianaKoniont. and the TlilJCl'IIONl-; HAND liOOK Is an attempt at meeting that demand. With the exception of a few chapters dealing with
certain lorniM of transndtters and receivers used In Knrope. which are given for the Inforiiiatlou of those who may wish to engage In the manufacture of telephones, the book Is based entirely on
slandanl American practice; and most of the material, apparatus and methods di-scrlbeil are peculiar to or have originated In this country."

No iialns have been Mparud to make It tlio best book of Its kind. It Is right ni> to datc!, Int<^nsely i>ractlcal, and so plain and clear In Its language that anyone can understand and learn from it

.JVerytllhiK rc((ardlnii teleiihone work and niauaKeinent. It conforms In size ana style to our other lland-ltooks which have been so favorably received by the entire electrical fraternity.

CHAITKlt I, 'J'he Invi-ollon of thii Ti-lephone.
Sound \Va\'-s. Artiridal*^ S|.i;ecli.

Kle.-trl.t '1 ej.-|,liouy.

The .Mli.Tophone.
Current Induction.

diictlo[i.

The Induction Coll:
I'horoi Tiaiisioltli'r.

Tlier„iiir,i,i,.i,!i,.p|,„i,

Mai/net 'Icli-jilioii'-^,

The liollT.'lej.h.iMo Her.-Iver.
Other forms of .Magiu't 'I'elephones.
The fJowrjr, Ader and I^'Arsonvul llocolv-

ers. Mercadler'H lil-Tolenhone.
'"'*''

.SlerneoH, Kotyra, ^eumayer and

The liell Telel>hone.

Klectromagnotlc In-

Its Use In the Tolo-

• Circuit.

CHAIIKK la.

14.

ic.

10.

17.

18.

li).

W.
21.
22.

28.

24.

2<S.

20.

27.

—CONTENTS.
Carlioo Transinltti-rs.
The lllalloTriiiislrilttcT.

The Long Distance Tiaiismlttor.
Thi^.soll,! h.-i.k Transiidtter.
Tho I'.ii liner Tniiisodllor.
TherHttilssTniiisnilttiu-.
Various K.orupeau Transudlters.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i. e. e.

Consaltins: Electrical Engineer.

peoxixtt:
Eleetrio Ballwaye and Power Statloni.

1541 Marquette Bld&r., Chicago.

Foree Bain,

Consulting,
Deslgnlne,

pervlstn

Electrical and
Mechanical Engineer.

Supervising,
Constructing,

,pec

General Eaglneerlng.
Testing. " Expert In Patent Causes.

Suite 1657, 1658 and 1659
Monadnock Bldg., CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers.

i

Consultations, Reports, Estimates, PlanS;
I
Speclflcatlons, Superintendence, Tests, Pur=

: chasing. Designs of Central Stations a Sp&
' clalty. Turner Building, St. Louis.

Charles- A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.

7>esigns for special machinery.
Plans, specifications, tests; supervision.

I4g3-g4 Jlonadnock Bldg.. Chioago.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

306 Oriel Bldff., ST. liOUIS, 910.

A. M. Patitz, M. A. s. M. E,.

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations, Reports, Plans.
Specifications, Estimates, Superintendence
and Purchasing. Heating and Ventilating
Plants. Power. Electric Light and Boiler
Plants. Room 701 Pabst Bldg.. Milwaukee. Wis.

Telephone Men!
Read Webb's "Telephone Hand-

Book." Price, $i.oo. . . .

Electrician Publisiiing Company,
ignite 510 Slarqnette Bld^.. Cliicaeo.

FOR 1897
WILL BE READY

December 20tti,

ELiECTRICIAX PrBL,ISHIJirOCO.,310 Marquette Bldg.. Chicago.
Moonlight Schedule

Did You Ever
See a copy of our

latest catalogue
of Electrical

Books? 100 pages,
mailed free.

ELECTRICIAN PUBLISHING CO.

Suite 510 Marquette Bldg., CHICAGO.

....BINDERS....
FOR THE

Western Electrician
$ 1 .00 EACH.

ELECTRICIAN PUB. CO.,
CHICAGO.

Clymer&Heilman,

EledFicians
Correspondence

Souc.TED. READING, PA.
Per KX)

'ii7 .^-in. AVood box bell, extra fiuiyh $2Q.OO
1 Point bell switches 7.00
2 0.2.5

Medical liattery, 3 currents a^j.ii each.
Reversible battery moTTn-i ;.., 3.00 "
Lot ii-iu. skeletnn bells ,...,-. .22 "

PRACTICAL
Guide for Firemen,

By W. H. WAKEMAN.

80 pages, 14 illuatrationa, bound in cloth.

An elementary treatise relating to the care
and management of steam Boilers, Pumps,
Injectors, etc., and Steam Plants generally.
Containingtjomplele instructions, and many
valuable suggestions for the safe, practical,
and economical management of the Steam
Plant.
Especially intended for tlioae who seek

promotion, and aspire to be something more
than a "Coal hustltr," and for the benefit of
Firemen and Engineers "u-ho do not "know
It all" and who are willing to profit by the
suggestions, etc., of "one who has beeii
there."
In writing this book it has been the aim of

the author to give the duties of the fireman,
or the one in charge of a steam plant, in ad
simple and concise a manner as the subject
and the English language will admit of; and
to furnish all the information, required to en-
able them to take charge of and operate a
steam plant successfully add economically.

ELECTRICIAN PUBLISHING COMPANY.

Suite 510 Marquette Building, CHICAGO.

Westinghouse Electric and Manufacturing Company,
'i-t-tsburs* i

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution in Cities, Factories, Mills and Mines.

The Tesia Polyphase Alternating System Of £lectrical Transmission hy which
Poller, Incandescent and Arc liifhtins may be operated from the same circnita.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

NEW YORK, ijo Broadway. CHIQAQO, New York Life Building.
BOSTON, Exchange Building. PHILADELPHIA, Qirard Building.
BUFFALO. N. Y., No. 8 Erie Co. Bank Bldg. PITTSBURQ, Westinghouse Building.
CHARLOTTE, N. C, 36-38 College St. ST. LOUIS, American Central Bldg.

SAN FRANCISCO, nills Building.
SYRACUSE, N. Y., Bastable Building.
TACOnA, WASH., 103 S. loth Street.

For Canada addi*e!*iS Ahearn A. Soper, OttaAva^ Ont.

uf.,^4inflkn.if,a cia., p« it-A ' 32 Victoria St.. London. S. W..'EngWestinghouse Elec. Co., U d.
, 3^ ^^^ ^^ |,(|p^^j p^^.^ prance.

WESTERN ELEGTRICIAN
Although lar

FOUND

Contains more news for the busy

reader than can be found in any

other journal devoted to electricity- Although large claims of superiority have been made

by our contemporaries^ it has been rfl||M|t that the Westem Electrician is far

above the other papers in the matter I U || II II ^^ news^ as is evidenced by the follow-

ing testimonial: "Although I have taken every electrical journal, there is none I like so well as

the Westem Electrician/^ This is the reason the Westem Elec-

trician has so large a circulation, even if it was not found at the NORTH POLE.
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Beceot ImpropementB made in the New American Turbine have increased the power as per their
diameter, and produced greater efflciency from whole to half water than any other turbine, as
evidencid by the following, copied from certified tests mRde at Holyoke, Mass., on the dates named,
and signed by A. F. Sickman, engineer in charge of experiments, and E. S. Waters, hydraulic
englpeer.

The ori;^lnBlB of these certificates and tests of other sized wheels can be seen at our office.

Test of a 45-mch Wheel-July 9, 1894. Test of a 42-lnch Wheel-July 14, 1894.

Head.
Rev.per
Mln.

Cu.Ft.
perSec.

H. P.
Per
Cent.

Whole Gate

s
%
V.

Head. Rev.per
Min.

128.00

134.80
1-9.33
126.25

121.00

Cu. Fl.

perSec.
H. P.

Per
Cent.

Whole Gate

%
%
V,

16.06
16.42

16.78
17.03
16.88

119.17

122.00
117.33
111.83
118.67

141,58
127.18

112.60
98.12
82.07

205 27

195.19
175.74
149.99

118.40

79.76
32.58
82.18
79.31

75.52

16.33

16.56
16.59

17.13
17.48

134.18
120.85
104.85

92.76
70.80

199.56

188.14
162.89
142.40

98.85

80.50
83.09

82 77
79.21

70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO., Dayton, 0„ U.S.A.

Gas,

Gasoline

OVER 45.000 SOLD

THE OTTO

Natural Gas tllUlllLU
FOE

Electric Lighting.
SIZES 1 TO 260 H. P.

Electric Light Plants in Operation

from 2 to 250 H. P.

The otto &as Engiie Worts, Inc,

PHILADELPHIA.

A T full load we guarantee a voltage fluctuation
*» not exceeding two volts, and gas consumption
not exceeding 50 cubic feet p3r kilowatt liour,
equal to from sixteen to twenty-five full powered
c. p. lamps, according to
wattage or lamp used.

CLIMAX GAS ENGINE CO.,
Manufacturers of Gas En-
Elnes for electric light and
all other power purposes,

31 Fulton St.. BROOKLYN.
The only gas engine ex-

hibited with Ammeter, Volt-
meter and Gasmeter in full

view, which enables Intend-
ing purchasers to test the'
truth of our statements be-
fore purchasing engines, in-
stead of having to take
statements and engines on
faith. We show better re-
sults than we guarantee. See
page 1&4, Issue Oct. 3. 18%. Also see Mec. Age, October I7th, page MS.

THE Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
<»ive« more power per dianioter witli a

higher perroiitatirc (ifiisi'l'iil rffcct tiiaei anj otIuT
water-AvIn'<'l Ih'itIiiI'oim- iiiath*. All si/c-^, iii;lit lunl left

hand, are built Irom uittt'Tiis pcrtt-i-trd UDdtTs\stt'iiiatii' tests in

the Holyoke Tcstiiitiriiiiui-.

Parties havint; ]io\\<t plants which are imsatisfactory, and
those contem]tl;itiiiu' tb'' improvement of powers, will find it to
tlipir Interest tn "nnt'-r with me, aw I am williiip to guar-
iintcc ri'MiiMw \\ iH'i-r otlitM-N have failod, no in at

-

tci- what make oflui'liiiu- Iian Ix'on in iis^-. ("iTATE
UKOI IKKMK.VTS AM> SK\1> FOR CATA-
LOG; IK.

S. MORGAN SMITH. York, Pa.
Estimates furnished for complete power plants and

results guaranteed-

WATER WHEEL
150 Styles and Sizes. Upright and Horizontal.

33 v:Ei.A^iE^&' ^X7£»xzsa-x:jss
aflbrda every facility for adapting them tu

MILLING, MINING, ELECTRIC,
and manufactnrin^ purposes. Easy workirtg balanced gate, and fine regu-
lation. We guarantee highest power, wilh smallest (juantity of water, at
full and part gates. Successfully operating under beads of 3 to 300 feet.

Write us for fine pamphlet and state your wants.

THEJAMES LEFFEL &, CO.
spkiiv«fie:i>u, onio. u. s, a.

isyrwwwT'y'y'v^Twwwi^w'^'^^'^^'^^w^^̂ '^ww^'w^'M

W/hfffhst' VOU 3te contemplating the erection of an entire

new Heating Plant, or simply wish to

rejuvenate an existing one, it will well repay you to investigate the

Webster System of Steam ifeating.
The broad, general claim that it is the most effective one extant is

clearly demonstrated in a plain, straightforward little booklet—not a

"long-winded," abstruse treatise—which booklet it will afford us pleas-

ure to hand you by mail.

The Webster System is absolutely unique in many of its features,

among which, moreo\^er, low cost looms up conspicuously.

Would you like a copy of this booklet ?

WARREN WEBSTER & CO.,
CAMDEN, NEW YORK, CHICAGO,

N. J. „., 39 Cortlandt Street. 1504 Monadnock BIdg.

Given
Away

Our latest catalogue of Elec-

trical Books. Contains 100
pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette BIdg., Chicago.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
aUARANTEEO TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.
AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICH., U. S. A.

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED.

BY W. H. WAKEMAN.
Cloth. S3 Chapters.272 pages.

Contairjinca, Cfimplr-te li.st of :tO0 i|iifstioris such as will bn asked of aiiy

Engineer when taking examinalion foi U. S. fJovcrnmonl or State Licenac, all

of which are fully answered In the text.

PRic;6. $2.00
By mall, postpaid, to any part of the world

This book while especially adapted for engineers' examinations. Is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,

and others, In dally practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put inlo this \vncl< siielj knowledge and infnr-

matloii as is best adapted lo their use, making ii allogelhiT the most comiileli'

and comprehensive guide for the busy workers in the engine room, boiler works
arid machine shrjps that has ifVer been published.

As one engineiT who lias read Uw book says; "I think there are few ongl

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more besides."
The author has treated ot a very great variety of subjects which are of

vital importance to all who wish to improve and extend their knowledge of
steam engineering, and has explained the rules and formulas given, in the sim-
plest mariner possible, and has worked out examples by them, so that all who
can read may understand them.

The .300 questions are an important feature of the book, they are entirely
separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with tlie Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
lier.sliip in the N. A. S. R., and his position as Instructor ot No. 10 ot Conn., a
sliirdy branch of the National Organization, malces him e.speoialiy competent
ill this part of tlu^ work.

Tlie many Haltering commendations which this book has already received
from competent judges and high authorities, speak well for its value.nsone engineer who iias reao ine oook nayn. i liuiiiv lu.th: tiiu »uw ungi- iium i,uiii|M-i,fiH, juujjew unu iiigii auLiioriiies, speaic well lor us value.

ELECTRICIAN PUBLISHING COMPANY. - - - Suite 510 Marquette Building, Chicago, III
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Best Makes,
Fine Order,
Cheap for Cash.

SEJTB FOR 1,IST OF 20.
AUTOMATIC ENGINES,

I THOS. P. CONARD, 322 Walnut Street, PHILADELPHIA, PA.

Ss/fyOUWifltdny IWelidife furnishedDope for
j_^ ~\J.' J^^ / JOff!eo//MdrgestMe}{

>^<ffl(x .^sa I in f/ie country.

forTransmissioim UOMPANYf
imMMStXHicm

High shade PACKiNCiS
FOR STEAM,WATER,SAS, AMMONIA. ETC.

^ WATEH-pnoof"' mmmm.:
^ RaiABLLDORABLE aeOARMTEED.

THE GARLOCM PACKING CD.

BINDERS
FOR THE

$1.00 Each.

SLmmiPDLCo.,

CHICAGO.

DOMESTIC
Electrical Work.
Concise and Practical Explanations for Plumb-

ers, Tinners and Hardware Dealers on How
to Wire Buildings for Bells, Alarms,

Annunciators and for Gas
Lighting from Batteries.

Illustrated with Twenty-two 'Diagrams.

By William A. Wittbecker.

Price in Paper, 2.5 Cents.
Price in Cloth, 50 Cents.

THE growing demand for simple electrical ap
paratus in dwelling houses, offices and work

ihops and the need of plain instructious wlierebj
iny person mthout a previous knowledge of elec-

tricity may he enabled to imdertake their suc-

cessful installation, has prompted the publicatiOL
of this little book. It is not intended for tht

amateur wlio seeks for nothing but experlmenta'
work, neither is it expected to enlighten the ex
oert electrician ; but fo the person who is seekinf.
for information that w ill assist him in iucreasine
his daily earnings this little volume is addressed
The information given is above all else practi

ca] , and with a close observance of the direction.
laid down anyone without tlie slightest knowl
edge of electricity should bo able to do the wort
described.

Electrician Publishing Co.,

Suite 5 10 Marquette BIdg.,

o *o*o#o#o*o *o*o*o*o*o *o*o* o
* »

1 Aluminum j

I Nickel Alloy. 1
* *
O Manufactured by The National Obe O
* & EEDtJcxiON Co., under Letters Patent *
2 dated Sept. 18, 1891, No. i59,494. O
* *

J This alloy ie especially and now univer- ^
Q sally used for armor plates, gun metal, pro- *

]^ jectiles, acid pans, propeller wheels, car ^
O wheels, steel castings of any description and q
^ general foundry castings in either gray ^
O iron, malleable Iron, braes, bronze and cop- q
* per castings. It is used very extensively in ^
O puddling furnaces, open hearths, reverber- o
* atory furnaces and steel converters. Its «
O fluidity and cleansing properties to metals, O
* aside from Its streogtliening qualities, are *

2 attested by indisputable aulhorilies. O

? Aluminum Nickel Alloy is reduced from 2* twenty cents to FOUR CENTS per pound *
b, in ton or 6oo-lb. barrel lots. Sold under ^
Q strict guaranty. J
* *
o National Ore & Reduction Co., o

o ST. LOUIS, MO. o
* *
O Branch Agencies and Supply Offices: q
* EiOHAED Bated k Son, Ironmongers, *
O Hamilton, England, and Glasgow, Scotlacd. O
* Wm. Clendikneng k Sons, Montreal, *

2 Can. 2
JT r. C. Caholl k Co., Pittsburg, Pa. '

* The JcDNsoN Mfq. Co., San Fraacieco, jjr

O Cnl. o
* *
o «o»o*o*o*o *o*o*o*o*o *o*o#

o

J. C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES,

:WEStQUEETTEaST^Fff^t^.

,

Racine Automatic

HIGH SPEED

ENGINES
Fromltol2SH. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
gh speed in connection
th economy Is desired.

Over2.500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing ournew
1 to 6 H. P. Auto-
matic Engine and
Boiler outfit.

Racine Hardware Co.
RACINE, WIS.

ELECTRICAL BOOKS,

ELECTRICIAN PUBLISHING COMPANY,

!«ulte .;iO jflarqnette, CHICAGO.

The Best and
Cheapest Pow-
er for dllTlnK

Dynamos. Steady Ught enaranteed. Send
for Catalogue, Etc.

Gasoline Engines.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

The Clonbrock Steam Boiler Co.,

BROOKLYN, N. Y.
Minulteturirt tl ih«

Morrin "Climax" and "Compound" Safety

Water Tube Boilers.
BrriLT IN TJNITS OF SO TO 1,000 H, P.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and All Classes of Iron Work.

peclllcatlon., drawtmcs and Fileea ftUHlaked
on applleatlon.

Send for CataSogue of Climax and Compound Boilers.

Special attention given to the building of Electric Motor and Trail Cars.

EuUders of BrlU No. 21 Tnick with solid forged frame, and "Eureka" Maximum Traction Pivotal Truck,

ROOTIMPROVEDWATERTUBE BOILER.

SBLLINO AOBNTS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis, Mo.

ABENDROTH & ROOT
MFG. CO.,

2:8 CHtt Street. NEW YORK.

REG.TRADE MARKS

^Lt^

The Phosphor Bronze SmeltingCo.|]mited,
2200 Washington ave.,philadelphia.

"ELEPHANT BRAND PHOSPHOR-BRONZE
'

1NG0TS,.CASTINGS,WIRE,R0DS,SHEETS,ETC.— DELTA METAL-
CASTINGS, STAMPINGS «ND FORCINGS
ORIGINAL AND SoleMakers in the U.S.
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TRADE MARK

;

' ©l)Iovitrf Sltcumulator"
REGISTERED SEPTEMBEH 1

A BATTERY OF CHLORIDE ACCUMULATORS IN AN
OFFICE BUILDING operating electric elevators acts as a reg-

ulator of potential, allowing the lamp and elevator services

to be taken from one generator, which is run at normal,

steady load. The battery furnishes the night service at a

minimum cost; it increases the reliability of the system, as

it will supply any sudden heavy demand for current in ex-

cess of the capacity of the generator; it will carry the entire

load temporarily in case of a breakdown of engine or dyna-

mo; it will save coal, labor, depreciation.

A storage battery fills a place no other electrical appa-

ratus can occupy.

THE ELECTRIC STORAGE BATTERY COMPANY,
DREXEL BLDC, PHILADELPHIA, PA.

ClII>ORII)E ACCrMUI/ATORS FOB CESITRAl, STATIONS.
TKOM.EV RB«.ilI>ATIOJf, ISOIiATED IiIGHTIUfG ASi> POWER

pIjAXTs. etc.

^FSiCklMCIH 0I=-F-|^E:S:
60 Broadway. Xew York. 1S43 Marquette Bldg., Cliicago. III.

•iSii Market St., San Francisco, Cat. 93 State St., Boston, Mass.
•Zia \'. Calvert St., Baltimore, Md.

The Holidays are Coming.
Why not make a present of an electrical book to those you desire to remember at Christmas or New Year's? Useful presents

are most appreciated. Note the following:

NEW BYNAMO TENDERS' HAND-BOOK.—By Ueut.

F B. Badt. One hundred and forty illustrations. Price

SI 00 An entirely new and up-to-date work, 226 pages,

flexible cloth binding, size of page 5% by SVs inches.

Designed for dynamo tenders, linemen, stationary and
marine engineers. Just the booli for men who wish to

learn how to operate and care for electric light installa-

tions. The only book of the kind in the English language.

BELL HANGERS' HAND-BOOK.—By Lieut. F. B. Badt.

Third Edition. Eighth Thousand. One hundred and six

paces, 97 Illustrations. Just the book for those engaged In

selling. Installing or handling Electric Batteries. Electric

Bells Elevator. House or Hotel Annunciators, Burglar or

I'Mre 'Alarms, Electric Gas Lighting Apparatus, Electric

Heat Regulating Apparatus, etc. The only book of its

kind. Simple as A, B. C. Price $1.00.

ELECTRIC TRANSMISSION HAND-BOOK.-By Lieut.

F B, Badt. First Edition. Three Thousand Copies.

Ninety-seven pages, twenty-two illustrations, twenty-seven
original tables. Gives more practical information on the

suijject than any work published to date. The book con-

tains all necessary information for Power Producers, Oap-
ItalistB, Agents, Engineers, and Motor Inspectors. With
this book anybody may make estimates on the cost of

iTransmisslon Plants. A practical and reliable work. Price

fl.OO.

INCANDESCENT WIRING HAND-BOOK.—By Lieut.

F. B. Badt. Profusely Illustrated. Price $1.00. Type page
i% by 3 Inches; flexible cloth binding, sixty-six pages,

thlrty-flve cuta and five tables, three of which are 12 by 18

Inches. These tablCH give at once, and without any calcu-

lation, the Hlze of wire required in each case for any per-

centage of loss. A timely book, containing full instructions

for Incandescent Wiring, and complete Information con-

cerning Methods of Running Wires, Location of Safety
Devices and Hwltches, SpllccH, Insulation and Testing for

Faults, Wire Gongch, Gonf-nil Electrical Data. Calculating

Size of Wires. Wiring of Fixtures, Elevators. Buildings,

iHOlatcd and Central Station riants. The only complete
book of the kind published.

DERIVATION OP PRACTICAL ELECTRICAL UNITS.
—By Lieut. F. B. Badt and Prof. H. S. Carhart. Price,

noMtiiKc prepaid, 7C cents. This is a very handsome book
of mx\y pagew, printed on fine, heavy paper, with
ijeat cloth binding. It contains I'ortralts and Bl-

. ographlcs of Ohm. Watt, Faraday, Joule, Gauss. Wohcr,
Sir William SlemenH, Dr. Werner von Siemens. Volta,

Ampere. Danlell and von JucobI, toKOther with a carefully
prepared Uibic of Practical Electrical Units, with their

relative values. In do other single volume can this rare

collection of portraits be found.

TIIB TELEPHONE IIAND-P.OOK.—By Herbert Laws
Webb. One hundred and forty-six pagps, 138 llluBtratlonH.

cloth, hand-book size, price $1.00. Extract from Preface:
'This little book has no pretenHlon lo be considered o com-
r)I'--(e trcfitlse on telephony as It exists In America. The
llnnj for Much a work Is not yet come. But It Is f(.-lt that

there Is a demand for a practical book on telephone work-
ing and management, and the Telephone Hand-Book
is an attempt at meeting that demand. With the exception
of a few chapters dealing with certain forms of trans-
mitters and receivers used in Europe, which are given for
the information of those who may wish to engage In the
manufacture of telephones, the book Is based entirely pn
standard American practice; and most of the material,
apparatus and" methods described are peculiar to or have
originated in this country." No pains have -been spared
to make it the best book of its kind. It is right up to

date, intensely practical, and so plain and clear in its

language that anyone can understand and learn from It

everything regarding telephone work and management.
It conforms in size and style to our other Hand-books
which have been so favorably received by the entire elec-

trical fraternity.

THE BOOK YOU WANT.
DESMOND, CHAS.—Electricity for Engineers. Constant

Current. A clear and comprehensive treatise on the prin-
ciples, construction and operation of Dynamos, Motoi-s,
Lamps, Indicator and Measuring Instruments; also a full

explanation of the electrical terms used in the work. Al-
ternate Current Apparats. Containing an explanation of
the principles governing the generation of, and a descrip-
tion of the instruments and machinery used in connection
with Alternate Electric Currents. Illustrated. Revised
Edition, 12mo, cloth, Chicago, 1893. $2.50.

BUCKLEY, W. J.-EIectrlc Lighting Plants, their cost
and operation. Two hundred and seventy-flve pages, many
Illustrations and diagrams, cloth, 1894, $2,00; paper $1.00.

The purpose of this work Is to give to Intending purchasers
of lighting plants such details as may aid them In forming
a fair estimate of the cost of construction and operation
of a proposed plant. Data complied from station reports
of electric lighting plants employing overhead circuits,
with suggestions pertaining to tne Information usually
desired by the non-technical purchaser.

CROSBY, O. T., AND DIt. LOUIS BELL.—The Electric
Railway In Theory and X'ractlce. A complete treatise on
the ronstructlon and operation of electric railways. Second
Edition, revised ami cnlarg('d. One hundred and eighty-
three lllnstniUoiiH. S\'n, rif.tli. Nl-w York. 1892, $2.60. In
this worlt will be foiiiKi ii full dlscuHsion of the principles,
apparatUH and niclhodB of cuusl ruction employed In electric
i-allroadliig. Tlio Irealnieiil uf the subject Is thoroughly
pnicUciil, and will iceommcnd Itself alljie to the electrical
engineer, the student and the electric railway manager.

LOCKWOOD.-Eli.ctrlclly. Miignetlam and Electric Teleg-
raphy. A practical guide and hand-book oC general In-
formation for electrical students, operators and Inspectors.
Throe hundred, and sevcnliy-slx pages, 162 illuslrntlons,
$2.00.

I

1

THOMPSON.—nyiinmo-El(tc(.rlc Machinery. A toxt-hook
for BtudcntH nf elcctro-tcchnlcH. Fourth Edition. Rewrit-
ten and revised. About 1,000 pages, fully Illustrated, 89
plnlCH. ?C.0O.

A DICTIONARY OF ELECTRIC WORDS. TERMS AND
PHRASES.—By Prof. B. J. Houston. Third Edition, Re-
vised and Enlarged. One volume, octavo, 750 pages, il-

lustrated, cloth. Price $5.00. The new edition contains
over 5,000 terras and 75 new Illustrations. Concise defini-
tions of electrical terms in general use, illustrated descrip-
tions of electrical apparatus, and clear explanations of
electrical phenomena. A work needed in every scientific
library and an invaluable reference book to both students
and professional men. One of the features of the dic-
tionary is that It is not a mere word-book. The words,
terms and phrases are invariably followed by a short,
concise definition, giving the sense in which they are cor-
rectly employed.

DYNAMOS, ALTERNATORS AND TRANSFORMERS,
by Gisbert Kapp, M. Inst. G. E., M. Inst. B. E. Recently
published. 12mo, cloth, 493 pp., 138 Illustrations. Price $4.

The book gives an exposition of the general principles
underlying the construction of Dynamo-Electric Apparatus
without the use of high mathematics and complicated meth-
ods of investigation, thus enabling the average engineering
student and the average electrical engineer, even without
previous knowledge, to easily follow the subject.
CHAPTER I.—Definition. Efficiency of Dynamo-Electric

Apparatus. Measurement of Electric Energy. Principal
Parts of Dynamo. Distinction between Dynamo and Al-
ternator, Use and Power of these Machines. CHAPTER
II.—Scope of Theory. The Magnetic Field. Strength of
Field. Units of Measurement. Physical and Mathematical
Magnets. Fields of a Mathematical Pole. CHAPTER III.
—Magnetic Moment. Measuring Weak Magnetic Fields.
Attractive Force of Magnets. Practical Examples. CHAI'-
TER IV.—Action of Current upon Magnet. Field of a Cur-
rent. Unit Current. Mechanical Force between Current
and Magnet. Practical Examples. English System of
Measurement. CHAPTER V.—The Electromagnet. The
Solenoid. Magnetic Permeability. Magnetic Force. Line
Integral of Magnetic Force. Total Field. Practical Ex-
ample. Extension of Theory to Solenoidal Electromagnets.
Magnetic Resistance. CHAPTER VI.—Magnetic Properties
of Iron. Experimental Determination of Permeability.
Hopklnsou's Method. Energy of Magnetization. Hyster-
esis. CHAPTER VII.—Induced Electromotive Force. Cut-
ting or Threading of Lines. Value ot Induced Electro-
motive Force. C. G. S. Unit of Ueslslanrc. Fleming's
Rule. Electromotive Force of Two-1'nli' Arnjriiure. OHAP-
TEU VIII.—EloctromoliVe Force of AriuiUnn'. Closed-Coil
Armature. Winding. Bl-Polar Winding. Multipolar Par-
allel Winding. MuHlpolar Scries Winding. Multipolar
Scries and Parallel Winding. CHAPTFH IX.—Open-Coil
Armatures. The Brush Armature. The Thomson-Houston
Armature. ('TIAl'TEU X. Field Magnets. Two-Pole
Fields. Mnl(i|pul;ir I'Mrlds. Weight of Fields. Determlua-
tlon of Ex.lt hi- I'uwrr. I'l'cileiermlnatlon oC Character-
isUcs. CIlAl'Tint XI.-SLiitlc and Dynamic Electromotive
li'orco. Commutation of Current. Armature Back Ampere-
Turns. Dynamic Characteristic. Armature Cross Ampere-
Turns. Spnrkless Collection. For Contents of Chapters
XI I-Will sec our new book catalogue.

Above books, or any other electrical works published, sent prepaid on receipt of price. Address

ELECTRICIAN PUBLISHING CO., 510 Marquette Building, CHICAGO.
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KNOWLEDGE IS POWER.
Everyone engaged in the electrical business should keep posted on the developments in

the art by reading the latest books on the subject. We are headquarters in the

West for electrical books and can fill orders for any work published^ promptly on

receipt of price. We call your special attention to the following standard books:

f

All5op, p. C.—Electrical Bell CoDStruct on; Treatiee on the
Uonstractioa of Electric Bells, Indicators, and Bimilar*

apparatus. 177 lllustratioas ^ $1.35

Angell, J.—Elements of Magoetism and Electricity, with
Practical Instructioii^ for the Performance of Exp-ri-
ments, snd the oooBCructlon of cheap apparatus. One
iiUQdredth thousand. 160 illustrations $1.0J

Atkinson, Philip.—The Elements ol Electric Lightinf?.
Seventh ediclon, fully revieed, and new matter added. 101
illustrations. 260 pages $1.50

Atkinson, Philip.—The Elements of Dynamic ElectricKy and
Magnetism. 406 pages and 117 illustrations. Second
edition.. ._ ;..$2.00

Ayrtonf VV. E.—Practical Electricity; a Laboratory and
Lecture Course for First-year Students of Electrical
Engineering, based ou the Practical Defiuitlons of the
Electrical Unila. With numerous illuatratdons. Sixth
edition $2.50

Badt, Lieut. P. B.—Kew Dynamo Tenders' Hand Booh. This
la, as the name Indioatei^, a New Book, much more com-
plete than the old one, with all the iuformatlon, instruc-
none and rules which are required by practical Tueu,
as Dynamo Tenders. Linemen, Stationary Eneineers, f-nd

owners and operators of all kinds of Electric Plants. It is

the only book of the kind published in the English
language. 226 pages, 140 illustrations, flexible cloth
binding, size of type page 5}6x3 Inches $1-00

Badt, Lieut. P. B.—Incaudesceot Wiring Hand-book. A
timely book containing full illustrations for incandescent
wiring and complete information concerning methods of
running wires, location of safety devices, splices, Insula-
tion, tearing for faults, wire gauges, general eiectrlcfti

data, calculating Bizea of wires, wiriog fixtuvps, elevator*,
buildings, isolated and central staticm plants. The only
book of the kind published. Type page 5}^xS inches,
flexible cloth biadiog. 68 pagea, 35 cuts and 5 tables, 3 of
which are 12x18 laches $1.00

Badt, Lieut. F. B.—Bell Hang^rs^ Hand-ook. Joetthe book
for people engaged in selbng, installing or handling elec-
tric batteries, electric bells, elevators, house or hotel
annunciators, burglar or £tre alarms, electric gas lighting
apparatus, electric beat apparatus. 106 pages, 97 iliustra-

tlona, flexible cloth binding. Type page 5?ix3inchec.$1.00

Badt, Lieut. F. B.—Electric Transmission Hand-book. First
edition, three thousand copies. 97 pages, 22 iUuetratlons,
27 original tables $1.00

Givea more Practical Information on the subject than
any work published to date The book contains all neces-
sary fnformatinn for Power Producers, Capitalists, Agents,
Engineers and Motor Inspectors. With this book anybody
may make estimates ou the co:rt of Transmission Plants.

Bedell, Fred'k and Albert C. Crehore.—Alternating Our*
rents; An Analytical and Graphical Treatment for htu-
denta and Engineers. Second edition. 112 lllnstra-

tiona $2.50

Blakesley, T. H.—Papers on Alternating Currents of Elec-
tricity for the use nf Students and Engineers. Third
edition, enlarged. 12mo, cloth $1,50

Bonney, Q. E.—E'ectro-Plater's Hand Book. A Manual for
Amateurs and Young Students on Electro-Metallurgy. 60
illuBtrations. 208 pages. 12mo, cloth $1.25

Bottone, S. R.—Electrical Instrument Making for Amateurs.
A Practical Hand-book, with 48 illustrations. Fourth edi-

tion. Enlarged by a chapter on the Telephone $0.50

Bottone, S. R.—The Dynamo, How Made and How Used. A
Book for Amnteurs. Eighth edition, with additional mat-
ter and 39 illustrations $1.00

Bottone, S. R.—Electro-Motors. How Made and Hew Used,
A Handbook for Amateurs and Practical Men. Keduced to

$0 50

Bottone, S. R.—How to Manage the Dynamo. A Hand-book
for Ship Engineers, Electric Light Engineers and Electro-

Platers $0.60

Buckley, W. J.—Electric Lighting Plants, their coat and
operation. 275 pages, many illustrations and diagrams
Cloth - $a.00

Paper 1.00

Cox, Frank P.—Oontinnous Cnrrent Dynamos and Motors.
An Elementary Treatise for Students and Engineers.
Illustrated $2.00

Crocker, P. B., and Wheeler, 5. S.—The Practical Manage-
ment of Dynamos and Motors. With a special chapter by
H. A. Foster. Illustrated. Second edition, revised and
enlarged $1,00

Crosby, O. T., and Dr. Louis BelL—The Electric Railway in

Theory and Practice. A Complete Treatise on the Con-
struction and Operation of Electric Railways, Second edi-

tion, revised and enlarged. 183 lUustrntione $2.50

Desmond. Chas.—Electricity for Engineers Part I. Con-
stant Cnrrent A clear and comprehensive treatise on the
principles, construction and operation of Dynamos, Mo-
tors, Lamps Indicator and Measuring Instruments; also a
full explanation of the electrical terms used in the work
Part II. Alternate Current Apparatus. Gontalniog i.n

explanation of the principles governing the generation of.

anda deecrlption of the instruments and machinery used
In connection with Alteihate iilectrio Currents. Ilius-

tiated. Revised edition $2.50

Dyer, A.—Induction Coils. How Made and How Used. Third
edition. Boards $0.60

Fleming, J. A.—Short Lectures to Electrical Artisans. A
course of Experimental Lectures delivered to a Practical
Audience. Fourth edition. 74 illustrations $1.60

Fleming, J. A.—The Alternate Current Transformer In
Theury and Practice. Vol. I. The Inductioo of Electric
Cnrrents, 500 pages, fully Illustrated and with copious
index. Second edition $3.00
Synopsis of contents; Chapter 1. Introductory. 2. Elec-

tro-Magnetic Induction . 3. The Theory of Simple Periodic
Currents, i. Mutual and Self Induction, 5. Dynamical
Theory of Current Induction.
Vol. II. The Utilization of Induced Currents, 8vo. cloth.

London, 1892 $6.00

Gore, Q.~The Art of Electro-Metallurgy, including all Known
Processes of Electro Deposition. Fourth edition $2.00

Gordon.—School Electricity. Sourcea, Onrrenta, Meaaure-
ment, Tetegraphv, Telephony, Lightning, Electrolysis,
Induction, etc. 262 pages, with 140 illustrations $2,00

Grier, Thos. G.—Wiring for Motor Circuits. A handy little

pamphlet containing tables for wiring and for motor serv-
ice, arranged in convenient form for ready reference. $1.00

Haskins.C. H.—TbeGalvanomet'eranditsUses. AMannalfor
Electricians and Students. Fourth edition, revised . .$1.50

Haskins.— Traosformpr?. Their Theory, Oonstmction and
Applicaiion Simplified. 38 illustrations $1.25

Hawkins, C. C. and P. WaJlis.—The Dynamo, its Theory,
Design and Manufacture. IWO illustrations . $3.00

Heringf.—Practical Directions for WlndluEf Magnets and
Dynamos. 12mo. cloth, reprint without additions $1.25

Hopkins, Geo. M. — Experimental Scien'-e. Elementary,
Practical and Experimentnl Physics, 650 Illustrations $4.00

Hopkinson.—Original Papers on Dynamo Machinery and
Allied Subjects. Illustrated $1.00

Hopkinson, Dr. John.—Dynamic Electricity; It^ Modern Use
and Measurement, chiefly in Its Application to Electric
Lighting and Telegraphy $0.50

Hospitalier, E.—Domestic Electricity for Amateurs, Trans-
lated from the French. With additions by 0. .1. Wharton.
With illustrations $2 50

Houston, Prof. E. J.—A Dictionary of Electrical Worflsv
Terms and Phrases. Third edition, re-written and greatly
enlarged. Large Svo. 562 pages, and 570 illustrations

$5.00

Kapp, Glsbert.—Electrio Transmission of Energy and its

Transformation, Subdivlson and Distribution. A practi-
cal handbook. TUird edition $3.00

Kapp, Gisbert.—Alternate CurrentMaohineryIlluBtrated.$0.50
[Vol. 96 Vdn Nostrond's Science Serles.J

Kapp, Gisbert.— Alternating Curre' ts of Electricity. Their
Generation, Measurement, Distribution and Application.
Authorized American ed. With an introduction by William
Stanley, Jr. Illustrated $1.00

Kapp, Gisbert.—Dynamos, Alternators and Transformers.
138 lllUBtrations $4.00

Kempe, H. R.—A Handbook of Electrical Testing. Fifth edi-
lion. 200 illustrations. Svo. cloth. London, 1892 $725
In this edition there Is a coneidernble amount of new

matter; the old matter has been thoroughly revised.

Kempe, H. R.—The Electrical Engineer's Pocket Book.
Modern Rules, I'ormul^, Tables and Data. 32mo, learher

$L75

Lockwood,,T. 0.—Electricity, Magnetism and Electric Teleg-
raphy. A Practical Guide and Handbook of General
Information for Electrical Students, Operators and In-
spectors. 376 pages, 152 Illustrations $2.60

Lockwood, T. D.—Electrical Measurement and the Galvanom-
eter; Its Construction and Use. 'Second edition... $1.50

Lockwood, T. D.— Practical Information for Telephonists.
12mo, cloth. N, Y $1.00

Meadowcroft, W. H.—The A, B. C. of Electricity. 36
Illustrations $0.50

Martin, T. C—Inventions, Researchesand Writings of N'kola
Tesla. With special reference to his work in polyphase
currents and high potential lighting. 600 pp. 300 Illustra-

tions, eecond edition $4.00

Martin, T. C. and Wetzler, J.—The Electric Motor and its
Applications. Third edition. With an Appendix on the
Development of the Electric Motor since 1888. By Dr L.
Bell. 300 Illustrations $3.00

Haver, and Davis, M.M.—TheQuadmplex. With Chapters
on the Dynamo-Electric Machine in Relation to the Quad-
ruplex. The Practical Working of the Duplex Telegmph
Repeaters and the Wheatstone Automatic Telegraph. 63
illustrations $1.5C

McCIure,J. B.—Edison and his Inventions, with Full Ex-
planations of the Telephone, Phonograph, TaFemeter,
Electric Light and all his Principal Discoveries, etc. .$1,00

Niaudet, Alfred.—Elementary TreAtise on Electric Batteries.
Translated from the French by L. M. Fishback. Illus-
trated $2.5o

Noll, Augustus.—How to Wire Buildings. A manual of the
art of interior wiring. Illustrated $1.50

Pope, Franklin Leonard.—Modern Practice of the Electric
Telegraph. A technical Hand-book for Electricians,
Managers and Operators. 185 illustrations. I4th edition,
rewritten and enlarged $1.50

Prindie, H. B —A Popular Treatise on the Electric Railway
of to-day. Folly illustrated $0.25

Russell, Stuart A.—Electric Light Cables and Distribution
of Electricity. 107 illustrations $2.25

Salomons, Sir David.—Electric Light Installations. Vol- 1.

The Management of Accumulators. A Practical Hand-
book. 7th edition, revised and enlarged. With illus-

tralione. 12 mo, cl. London, 1893 $1.50

51oane, T. U'Conner.—Electricity Simplified. The Practice
and Theory of Electricity, includiDg a Popular ieview of
the Theory of Electricity, with Analogies and Examples
of Ita Practical Application in every-day life. Illus-
trated $1.00

Sloane, T. O'Connor.—The Standard Electrical Dictionary.
A Popular Dictionary of Words and Terms nsed in the
practice of Eleclrical Engineering, 350 illustrations. $3-,00

Sloane, T. O'Connor.-Electric Toy Making for Amateurs,
including Batteries, Magnets, Motors, Miscellaneous Toys

$L0O
Sloane, T. O'Connor.—The Arithmetic of Electricity. A

Manual of Electrical Calcnlations by Arithmetical Methods,
including numerous rules, examples and tables In the field

of practical electrical engineering and experimenting.
Third edition, revised .' $1.00

Tesla, Nikola.—Experiments with Alternate Currents of High
Potential and High Frequency. A lecture delivered before
tbe Institution of Electrical Engineers, London. With a
portrait and biographical sketch of the Anthor Illus-
trated $100

Tesla, Nikola.—Lectures on the Electro-Magnet. Illustrated,
$1.00

Thurston, Prof. R. H.—Stationary Steam Engines, especially
adapted to Electric Ligbtint; Purposes. Treating of the
development of Steam Engines, the Principles of Con-
structlon and Economy, with description of Moderate' and
High Speed Engines. With many folding plates $1.50

Thomson, Prof. EHhu—What is Electricity? Illustrated.$0.25
Thompson, 5ylvanus P.—Dynamo-Electric Machinery. A

Series of Lectures, with an introduction by Franklin L.
Pope. 16mo. Numerous lllustrationa, fancy boards (Van
Nostrand's Science Series, No. 66) $0.60

Thompson, Sylvanus P.—Polyphase Eleoti-ic Currents and
Alternate-Ourreut Motors. Mailed to any address in the
world on receipt of , $3.60

Thompson, Sylvanus P.—Recent Progress in Dynamo-Elec-
tric Machines, being a Supplement to Dynamo-Electric
Machinery. 16mo. (Van Nostrand's Science Series,
No. 75) $8.60

Thompson, Sylvanus P.—Dynamo - Electric Machinery.
Fourth edition, revised and rewritten. Numerous illus*

trations and 29 plates. 1,000 pages $6 00

Trevert.—How to Make Electric Batteries at Home. Illns
trated r $0.26

L'rquhart.—Electro-Plating. A Practical Hand-book on the
Deposition of Copper, Silver, Nickel, Gold, Aluminum,
Brass, Platinum, etc. Second edition; carefully revleed,
with additions $2.00

Walker, P.—Practical Dynamo BulldJog, for Amateurs. How
to wind for any output. With numerous illustrations.

16mo, boards. (Van Nostrand's Science Series, No. 98).$0.50

Webb, H. L.—A practical Guide to the Teating of Insulated
Wires and Cables. Illustrated $1.00

Webb. Herbert Laws,—Telephone Hand-book, Illustrated.
12mo, cloth. Chicago, 1895 $1.00
The only complete work on the Telephone. All possible

information for any one Interested in Telephones and how
to make and operate them.

ELECTRICIAN PUBLISHING CO.,
....Suite 510 Marquette Buildings Chicago...

R
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i(Mi«y>°^°'«3ai9 THE-
PLATESi

WILLARD

STORACE

BATTERY
JOINTS
SOLDER
PASTE
PELLETS

WiLUAP^E^LECTllic
"'• - BATTERY C°.~

CLEVELAND OHIO
We Guarantee No Infringements.

Purchasers Protected.

I ROLL-DROP I

OOTUITW^UTHTOR BPfRS.
FOREST CITV ELECTRIC WORKS, = = = CLEVELAND, OHIO.

Western OfTice: 1439 Monadnock BIk., CHICACO.

^CWIIINC RAWHIDE

^CE LEATHER.

HULTZS PATENT

inV iPULLEY COVER.

f£LT DRESSING
„. , "rT AND

J^^^^^BELT CEMENT,

*1)ynamo
(^ELTINGr. St. l,onis, Mo., U. 8. A.

BB&NOHES: 164 Sanmier St., Boston; 113 Liberty St., New Tork; 129 Korth 3d St., PhUadelphlc,

*e^ yBndJor(TrcularS'

VULCANIZED FIBRE CO.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wiLMfNJxoN.DEL. THe Standard Electrical Insulating Material of the World. lADEYsrTNEii/YORK.

OFFICE

1 131 The Rookery.
^o.

REWIRED WfTH RAVEM WHITE CORE WIRE

Chicago, April 30, 189C.

NEW YORK INSULATED WIRE CO.,
320 Dearborn St., Chicago, III.

Gentlemen;—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test
will no doubt be a most severe one,

, Yours very truly
THE FERRIS WHEEL CO.

By L. V. Rice. Mgr,

GRIMSHAW WHITE CORE

RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

Used exclusively for all Incandescent Light-
ing at World's Columbian Exposition.

Used in some of the largest buildings in the Unitieii

States.

Used by some of the largest Central Stations
and Fire and Police Departments in the U.S.

New York Insulated Wire Compafly,
MAIN OFFICE:

13-17 Cortlanctt St., New York. BEAXCHES:
1 „

CHKi?.9 BOSTON: SAN FRANCISCO,
( 320 Dearborn St. 134 Congress St. .102 Sacramento St,

Black Diamond File Works.
Est. 1 863. Inc. 1895.

J-

Twelve

Medals

' Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Onr goods are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

N. B. BUBB, Manager. J. M. CHESNUT, Supt.

WILLIAMSPORT WOODEN PIPE CO.,
MANUFACTURERS OF

WOODEN CONDUIT
J

UNDER CHESNUT PATENT.

Write for Information and Save Money.

WILLIAMSPORT, PA.

AN EXTENSIVE AND IMPROVED CREOSOTING WORKS ATTACHED TO THE PLANT.

For underground electrical purposes the conduit produced under
this process is the most practical, the most durable and the most
economical of any conduit on the market.

This conduit is now being used in the leading cities, and the best

of references furnished on application.

Klectrli: Ll^iitlQt; anil

J'ower Apparatus.

THE

BoBton, Mass., No. 180 Summor St.

New York, N. Y., No. M Itroad St.
I'hlllKlHlplila, Tit., No. WiVi Anjh Kt.
ALlaiitil. f.iL. KiHiUnhh', I'.Mfi.

i'UUydun, 111., Moria(lno(:k Itldic.

Ht, J-ouls. Mo., Walnwrli:ht lililR.

San Fran'^lHfio, Cii!.. No. ifi I-'irst St.

I'lttslnirK. r::..John K. Iti'luU, CaruoKle Bldg.
iJeiivor, Colo., KusboU Ht Co.

<o, 10 Arc Uyuaioq IOuU|{bt« 2fiHt>ctina\niiQrroT.

BRUSH
ELECTRIC CO.,

OIBce and Works, Cor. Belden and Haiton Sta., CI1EVBI.AJNO, OHIO.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

*%"'r'hixson,"" Simplex Blectrical Company,

9fJ7 Monadnock Block, CHICAGO. 75-81 Cornhill, BOSTON, MASS.

/VLRRED F". IVIOORE:,
MANUFACTURER OF

INSULATED ELECTRIC WIRE,
«00 AIVD a02 9IORTH THIRD STREET.

1^ ^yVBI_ES.
PHIl.AI>RI,PHIA, PA.

INSULATED WIRES AND CABLES
Aerial,

Underground and

Submarine,
For

TSIiEPHONE,
TKIiEeRAPH,
U«HT and POWEB.
Lead encasing in all its

Brandies.

KKBITE TAPES.

W^ R- BRIXEY, Mfr.,
J. E. HAM, Cen'l Agt.
203 Broadway, New York
S. F. B. Morse,

Chicago, III.

CALIFORNIA
ELECTRICALWORKS,

San Francisco, Cal.

NEW ORLEANS
ELECTRIC CO.,

New Orleans, La.
KENNEDY&
DUPEROW,

Washington, D. C.

g^^^^CmsEvlB, \^^^^ »^eers, GEO. T. HANSON, W. H. HODGINS,
Gen'l Supt Secretary.

THE OKONITE COMPANY, LIMITED,

253 Broadway, New York.
INSULATED

WIRESandCABLES,
ForAerial, Submarine and Underground Use.

i Gandee Aerial Wires.

Manson Protecting Tape.

Olionite Waterproof Tape.TRADEMARK. - .

BRANCHES: Chicago. Boston, Philadelphia, Pittsburgh, Minneapolis, Cincinnati, Kansas City,

Omaha, Louisville, St. Louis, San Francisco, London and So. America.

^ON'^:

OFFICE AND FACTORY, SANDUSKY, 0.
a(;e>ts

Mayer & Englund, Betz Bldg., Phila., P«.
'mithA Wallace, HamiltonSt., Bostnn.Mass,

k Ed. V. Sharp. 44 Niagara St., Buffalo, N. Y.

^ Arthur s: Partridge, Banl< of Commerce
Sk BldE.,St.Lnuis, no.
l»^ J. M. Atkinson & Co., i439non«dnock BUg.,

Chicago, 111. ,

Reger& AJwater, 2"4 Pine St., San hran-

Central- Electric Co., 17,1 Adams St., Cli^cnKO.

Harry n. Shaw u6 Liberty St., New Ycrk.

The NORTHERN ELECTRICAL MFG. CO.,
Vladison, ^A^I^.

Manufacturers Of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILING OVERHEAD or BOLTED DIRECT to

SIDE WALL Bs readily as ^vhcn occupying floor space in the ordinary manner. All bearings

self-olling. See our new patented device for CONNECTING HOTORS DIRECT TO LINE SHAFT
SAVING PELTS. PULLEYS AND FLOOR SPACE

Users of Kheostats are hereby notified that I

liave iDStihited suit as tbe owner of U. S. patent-;

No. 381.781 and No. 5(i6.593. against tlie Iron Clad
Rheostat Co. and others lor iufrinpenient of
these natents. All maimers, sellers and users of

so-called Iron Clad Itlieosiats render themselves
liable for damages and will be held responsible
to the fuU extent of the law.

H. WARD LEONARD.

WESTON ENGINES,
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
JULIAN SCHOLL tec, - 126 Liberty St, N. T. City.

THE BEYNOLDS-LABOR & CO., 41 No. 7tl2 St., Phila.

SCBANTON SUPPLY t MACH'Y CO., - Scranton, Pa.
TH03.KCABEYiiBROS.C0.,2GLaghtSt.,Baltlmor6,Md.
MITCHELL, LEWIS At STAYER CO.. SeaHle Waab.

WESTUH EiEcMeal In^Wnment Co.,

114-120 William St., NEWARK, N. J., U. S. A,

Weston Sbdard Portable Direct Reading

Vollmeters, Millivoltneters, Voltammeters,

Amineters, Mllllaniineters,

Ground Detectors and Circuit Testers,

Otimmeters. Portable Dalvanometers.

Our Portable Instruments are recog-

nized as The Standard the work1 over.

Till" Semi-Portable Laboratory Stand-
ards are still b'-tler.

Our Station Voltmeters and Am-
meters are unsurpassed in point of ex-

treme accuracy and lowest consumption
o[ en^Ttrv.

Queen & Co.,
1012 Chestnut St., PHIUDELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

PLxATINUM
For all PurpoAea.

Borap and MatlTO Piatiuom Porohased.
BAKJSB & CO., 40S-4i4 New Jersey

Railroad Ave., Newark, N. J.

WASHINGTON PATENT AGENCY,
908-9U a St., N. W., WashlDgton, D. C.

I.argest in the world. Advice free. Electrical
Experts.

"CAHALL"
VERTICAL WATER TUBE BOILER.

BEST IN THE WORLD.
Manufactured by

The Aultmaa & Taylor Machinery C«.

SEND FOR CATALOGUE.
Cahair Sales Department,
Sole A Rents for the U. S.

Bankot Commerce Bldg.. Plltsburf.

The Rookerv, Chicago.

542 Drextl Bldi!.. Philadelphia.

101.^ Tremont Bide.. Boston.

US Taylor Bnlldint, New York City.

THEATRE DIMMERS.
ffi01iGLADRHE0STATC0„lestflel(l,ll.J.

NATIUNAL INDIA
RUBBER CO.'S

Wires# Cables,
Factory and Offices:

FEEDERiCKS.MrNpTT, Gen'l Mgr. BRISTOL, - R.I.
^' BltA^fCHES: _„,.,,_
Mew York Office, 487 Broadway. H, L. Biirdick, Mgr.

Sa„
»''^'"cMggsojMet?Soufag Electric Co., 186-188 FifthAm

LDNDELL MOTORS.

Armored
Insulating

Conduit.

Interior Conduit

& Insulation Co.
General Offices and M'orks

:

34th Street. - - NEW YORK.

PARANITE
INSULATED WIRES .a# CABLES

For Aerial, Submarine and Underground Use.

White Gore Lamp Cord.
Telephone and Telegraph Cables a Specialty.

Indiana Rubber & Insulated Wire Co.. ''^Nm^SS'^'

WIRES AND CABLES

THE
LEADS THEM ALL.

I^UddAK

When ordering see that you get
thel>UO€}AN.

Made in one wire No. 4. 5 and 6.

Two wire Nn. 2 and 3. -

Thrfae wire No. 1. -

They are corrugated and V-
Bhaped groove.
They grip like a vise.

Xo sajry^ing wii'e when once
stretched.
They are made of the finest

glazed porcelain. Ten of them
used to one ofany othe^ make.

No. 1, 3 aod i holda wire 16 to 8.

No. 2 aud 5 holds wire 6 to 00,

No. 6 hold wire 000 and larger.

Imperial Porcelain forks

369 Wabash Ave., Chicago, III.
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EDDY GENERATORS.
birect Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

We 1>Hild all necessary apparatns for the transmission of Electrical

Power tlirongli factory or other hnildlngs.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORK, H. B. Coho & Co., Mail and Express Building.

PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angler & Co., 64 Federal St. -

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.

KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bldg., John A. Stewart.

CHICAGO, 305 Dearborn St., Wallace & Hine, ManaKeim.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY, s™H"''

Alcatraz Electrical Compound,
Manafactared by

THE CALIFORNIA ASPHALT CO., "hLU'SS^
ABSOLUTELY UNEQUALED FOR

ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator
Shelving, Circuit and Switch-Boards.

WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under
cement, etc.

PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATING CABLES, Lead-Covered Pipes, and all underground work.

ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alca.ttaz Asphalt, and possesses many -well-known points pf superiority.
It has been tried under severe and e.xacting conditions, and has given perfect satisfaction. It will not Scale, Crack or iBurn. Presents a. Smooth Surface..
Adheres Tenaciously. Not affected by Thermal or Climatic Conditions. Resists the action of the ElemBnts,..Acids, Alkalies, Sewer Oases, and possesses
great strength and elasticity. Being the producers of the raw product, we are enabled to save the middleman's profit, and offer consumers a superior article at a
very low price.

SAMPLE UPON APPLICATION. C.P.WILLIAMS, Sole Agent
U. S. A. 3941 Cortlandt St., Nevy York City.

= = Agents for the = =

INTERIOR CONDUIT AND
INSULATION COMPANY.

Plain, Brass Armored and Iron Armored Conduit Carried
in Stock in Chicago.

We are prepared to quote new prices. Write for Catalogue.

Western Electric Company,
CHICAGO. <je<^ NEW YORK.
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Science

Crowns

The "Pioneer"

as the benefactor of humanity

in presenting the

BEST LIGHT;

the nearest approach to daylight

yet attained. Soft, steady, safe,

simple and saving.

The electric ARC LIGHT CO.

LOUIS B. MARKS, M.M.E.

CHIEF ELtCTRICIAN-,

687 & 689 Broadway,

NEW YORK.

•1

ISO B:o-crs.s,

Jewell Belting Co., SOME PEOPLE KNOW A GOOD THING."
Chicago, Nov. 2, 1896. Chicago. Nov. 2. 1S96.

TANNERS OF

OAK BELTING LEATHER,
Manufacturers of

.

High Grade Oak Belting,

HARTFORD, CONN.

Chicago, Nov. 2, 1896.
J. B. McKeague, Agrt.
Dear Sir:—Please deliver to us ten more Wirt

Brushes same as last, and oblige,
iNlASONic Temple.

Robert Knickerbocker, Chief Enc.

Chicago, Nov. 2, 1896.
J.B. McKeague, 369 Wabash Ave., City.
Bear Sir:—Flease deliver to us twentj* more

Wirt Brushes, i^x."aX8, and otlige,
AuDiTORiuai Hotel.

Geo. M, Cowan, Chief Eng.

J. B. McKeague, Western Agent.

369 Wabash Ave.. Chicago. Write for Circular.

Charles Wirt. Patentee and SoFe Maker,
Factory, Philadelphia.
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Arnold. B. J xv
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Main Belting Co xvii
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McKeague. J. B iil
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McRae, A. L xv
Metropolitan Elec. Co xviii

Midland Electric Co vill

Moore. Alfred F 1

Morrison Southern El. Co. xviii

Murray A Co., Jas. J viii

National India Rubber Co. i

National Ore A Red. Co.. xvii

N. Y. Accumulator A El. Co. x

New York Ins. Wire Co. xx
Nicholson File Co xi

Northern Elec. Mfg. Co.... 1

^leissi-fio^ erkdex of Adver-tisemon-bs S-

Northern Supply Co. xil

NorthwestEnglneerXCo. xiv

Ohio Electric Works xil

OkoniteCo., The I

Orne Elec. Const. Co xiv

Otto Gas Engine Wks.... —
Partrick A Carter Co viii

Partridge Carbon Co I

Patitz, A. M XV
Pearson. F. J. Mfg. Co
Peerless Rubber Mfg.Co.. . x

Perkins El. Switch Mfg. Co v

Peru Elec. Mfg. Co xi

Phl'la. El. A Mfg. Co xi

Philadelphia Eng.Works, xvlli

Phillips Ins'd. Wire Co. . xi

Phoenix Glass Co xii

Phosphor-BronzeS.Co.Ld. xvii

Pratt, Chas. A xv

Queen A Co 1

Racine Hardware Co xvi

Reisinger, Hugo
Ruprechl Electric Co xx

Samson Cordage Wks x

Sawyer-Man Electric Co ..

Schwarz. B xii

Sharp Elec. Mfg. Co., The. xl

Shultz BeltlngCo xx
Siemens A Halske E. Co..

Simplex Electrical Co., The, i

^&R& VI.

Sioux City Brass Works...
Smith, S, Morgan itI
Standard Paint Co x
Standard Tel. A El. Co... xiv
Standard Uuderg.Cable Co,

Stanley Electric Mfg. Co..
Storey Motor A Tool Co. . ^.

Stromberg-Carlson Tel.
Mfg. Co XV

Triumph Electric Co

Valentine-Clark Co ix

Van Duzen Gas A Gasoline
Engine Co xvii

VanNuis, C. S x
Viaduct Mfg. Co '

Vulcanized Fibre Co xx

Want Advertisements ... xil

Washburn A Moen Mfg. Co. xi

Washington Pat, Agency . i

Webster, Warren A Co
Wertheim.Ed
Western Electric Co Ii

Western Tel. Cons.Co xiv
WestinghouseEl.AMf.Co.. xv
Weston Electrical Ins. Co. i

Weston Engine Co If

White Co.. The O. C xil

Whitney Elec. Inst. Co x
Wlllard El.A Battery Co, . . xx
Williams. C. P ii

Wimamsp. Wd. PipeCo...

Wirt, Cnas u
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HARDTMUTH GORED CARBONS for Direct and Alternating Current

ARO l-AIVI HABIRSHAW AND Q. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated

GENERAL WESTERN AGENTS

HABIRSHAW AND O. E. CO.'S

WIRES AND CABLES.

CARBONS FOR SERIES ARC LIGHTING.

CKiicago Edison
DEALERS IN ELECTRIC LIGHTING SUPPLIES,

_i39 Adams Street, CHICAGO.

INTERIOR CONDUIT
(CUMIWIINO'S PATENTS.

Note how the Wood-Lining does not crack.

ARMORITEINTEIIOB CONDUIT CO
OrFlOe AND WORKS.

MUM FOUT STBEEI. WESI,

t DETROIT, MICH.

96 LEADS.
WHY?

BECAUSE:
ist—Has perfect contact
without marring softest

wire.

2nd—Line wire is held by
clamp instead of screw
points.

3rd— It is easy to take

apart; no screw driver,

only a quarter turn.

-1th - Can use long fuse.

5th—All that use them say
so.

Write for Prices on Fuse Blocks. Etc.

GILMORE ELEC. & MFG. CO., North Easton. Mass

THE AMERICAN ELECTRIC METER.

Designed

for ail

Forms

of

Service.

-Send for cir-

cnlars and
price lists. 3.Wire22.Light Meier. Case Open, Showins; Mecfaaaism.

Tlie . . .

American

Electric

Meter

Co.,

lOUBetzBldg.,

PHILADELPHIA,

PA.

ELEfTRir HFflTFR^ available to all.LLcuiniu ncHiiino minimum expense.

Portable Heater for residences and offices, size 23 Inches lone 11 V. inches
higii, 5 Inches wide. Weight 30 poiuids.

Highest Efficiency, Simplicity, Durability, Production Guaranteed.
Our Street Car Heaters lead all competitors.

Send for new illustrated circular.

THE GLOBE ELECTRIC HEATING CO., -sri?,-'" Philadelphia, Pa.

READ THE ELECTRICAL PAPER.

THE CARD ELECTRIC COMPANY,
nsfielciy OKiio.IVIi

Generators for Power
Transmission and Iso-

lated Lighting-.

Generators are ail Mul-
tipolar and Slow Speed.

AgentH Wanted In Unoccupied Territory

UIB
Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates.
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plate and will guarantee perfect operation.

"December is as Pleasant as May."

The vagaries of the weather-man leaves us undetermined

whether to trot out a case of Lundell Fans or whether to pin our

faith to Electric Heating and CooI<ing Appliances. However,

one has to eat, hot or cold, so we will call attention to the Electric

Chafing Dishes, Tea Kettles, Cake Griddles, Farina Boilers,

Stew Pans, Curling Iron Heaters, Sad Irons, Etc, a complete

line of which we carry in stock ready for quick shipment.

The chafing dish here

illustrated is an elegant

utensil and would make

a very acceptable and

appropriate article to pre-

sent sister, wife or

mother. We can supply

them in nickel or silver

Send for circular No. 32.

%.«

BRANCHES: Kansas City. Mo., Gate City Electric Co.

Central Electric Company,
Wholesale Electrical Supplies,

CHICAGO.
St. Louis, Southern Electrical Supply Co. New Orleans. 404 Carondelet St. Buffalo. 742 Guaranty Building:.

Xi • "^^"^«"^^ "^^ "=^-'^^ ^5:^' '==5^'"^' ^?5i'
^^- "^^ "=5^'

"=5i.- '^^ ^=^' '^^ "^^

^

PERKINS
Enclosed
Arc
Lamp.

150 HOURS' BURNING
WITH 12 INCHES
OF CARBON.

Fi0. 1.

Appearance of Lamp when in

use.

FliT. 2.
Globe lowered for trimming,

filobe oannot fall off.

Fig. 3_
Ornamental parts and

globe removed.

-Manufactured by-

PERKINS ELECTRIC SWITCH MFG. CO.
J

HA
NEW YORK, 210 Havemeyer Building.

IMIM.

CHICAGO, 1.^38 Hloiiadnock Building.
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The GARVIN MACHINE CO.,
Spring and Varick Sts., New York.

We bund 5 s'z'^^ °f

ScrewMachines
RANQlNa IN CAPACITY

From 1=4 inch to 21-8 inches.

WITH OR WITHOUT

Wire Feed, Back Gears,

Geared Friction Head,

Automatic Feed and

Cliasing Bar,

As the Size and Style of Work Require.

WRITE FOR CATALOQUE AND PRICES.

riACHINERY and HACHINE TOOLS
OF ALL KINDS KEPT IN STOCK.

CROSBY & BELL'S ELECTRIC RAILWAY,
JUST OITT. PRICE S3.50. SESil) FOB IT.

ELECTRICIAN PUBLISHING CO., 5IO Marquette Building, CHICAGO.

CHICAGO AGENTS FOR

CLIFTON IRON ARMORED

CONDUIT,

Arc Lamps, Carbons.

Electrical Supplies and Fixtures.

169 Adams St., CHICAGO, ILL

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accumulators.
American Battery Co.
Electric Storage Battery Co.

N. Y. Accumulator & El. Co.

Willard Elec. & Battery Co.

Annunciators.
Chicago Gen'l Fixture Co.
Electric Appliance Co.
Partrick & Carter Co.

Arc Lamps.
Central Electric Co.
Chicago Gen'l Fixture Co.
Diehl Mfg Co.
Electric Arc Light Co.
Ft. Wayne Slec. Corporation.
Manhattan Gen'l Cons. Co.

Perkins Elec. Switch Mfg. Co.
VauNuis. C S.

Weatlnghouse El. & Mfg. Co.

Arc Ijlglit Cord.
SamEon Cordage Wks.

Aasayers.
NafI Ore & Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.
Central Electric Uo.
Chicago Edison Co.

Chicago Gen'l Fixture Co.
Edison Mfg. Co.
Electric Appliance Co.
Electric Storage Battery Co.
Leclanche Battery Co., The.
MetropoJitan Electric Co.
Midland Electric Co.
N. Y. Accumulator A El. Co.
Northwest Engineering Co.
Ohio Electric Works.
Pearson, F. J. Mfg. Co.
Western Electric Co.
Willard Elec. & Battery Co.

BeUs.
Central Electric Co.
Electric Appliance Co.
Huebel & Manger.
Ohio Electric Works.
Partrick A Carter Co.
Western Electric Co.

Beltins.
Channon Co., H.
Jewell Belting Co.
Main Belting Co.
Shultz Belting Co.

Boilers.
Abendroth & Root Mfg. Co.
Cahall Sales Department.
Clonbrock Steam Boiler Co.
Racine Hardware Co.
Weston Engine Co.

Books, Electrical.
Electrician Publishing Co.

Bronze.
Besly&Co.,Cha8. H.
Phosphor BronzeSm.Co.,Ltd.

Brushes.
Holmes Fibre-Graphite Co.
McKeague. J. B.
Partridge Carbon Co.
phlla El. A Mfg. Go.
Wirt. Chaw.

Burfflar Alarms.
Electric Appliance Co.
Huebel & Manger.
Partrick & Carter Co.
Western Electric Co.

Cables fHeo Insulatod Wires.)
Cmbles, KIrctrIc (See Insu-
lated Wlrf's), Copper,
Hheet anil Bar.
American Elec. Works.
Brlxey. W. R.
BMUrn Electric Cable Co.
Ind, Rubber & Inn. Wire Co.
Motropolltim Electric Co.
Moore, Alfred F.

New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground Co.
Washburn fj. MO';n Mfg. Co,
WMt«rD Electric Co.

Carbons.PolntnA Platen.
American Carbon Co.
Central l,k:<^t.rl'' Co.
CbloMO Edlion Co.
Chicago General Fixture Co.
Electric Appllunce Co.
General Electric Co.
Partridge Carbon Co.
Relfllngcr. Hnao,
Standard Paint C;o.

Werthelm. Ed.
Wv**m Electric Co.

Compound.
California Asphalt Co.
Electric Appliance Co.
Johns Mfg. Co.. H. W.
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond. Co.
Electric Appliance Co.
Interior Conduit & Ins. Co.
Wiliiamsp't Wood'nPipeCo.

Construction & Repairs.
Ft. Wayne Elec. Corporation.
Hodge, Walsh &. Loring,
Piqua Iron Works.

Contractors and Electric
JjiSht Plants.
Arnold, B. J.
Bain, Force.
Brush Electric Co.
Bryan & HumpTirey.
Card Electric Co.
Climax Gas Engine Co.
Clymer A Heilman.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elee: Corporation.
General Electric Co.
Hodge, Walsh & Loring.
Jenney Elec. Motor Co.
Northern Electl. Mfg. Co.
Patltz, A. M.
Siemens & Halske Elec. Co.
Triumph Electi-ic Co.
Westinghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly &Co.,ChasH.

Copper W^tres.
Aiierican Electrical Works.
Besly & Co., ChasH.
Brisey, W. R.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
FiberiteCo., The.
General Electric Co.
Ind. Rubber & Ins. Wire Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn it Moen Mfg. Co.
Western Electric Co.

Cordage.
Samson Cordage Wks-

Crookes* Tabes.
Central Electric Co.
Edison Dec. & M. L. Dept.
Edison Mfg. Co.
Perkins Elec. Switch Mfg.Co.

CroHH-Arms, Pins and
Brackets.
Brady, T. H.
Central Electric Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
FlheriteCo.,The.
Locke. Fred. M.

Cut-Oats and S^vitches.
Automatic Cir. Breaker Co.
Central lOlccirlc Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer A Heilman.
Cutter El. & Mfg. Co.
Eddy Elec, Mfg. Co.
Electric Appliance Co.
Eyanson St Armprloster.
Farr Tol. & Const. Supply Co.
FlborltcCo.,The.
ForcHtClty Elec. Wks.
Ft. Wayne Klcc, Corporation.
General Eloc. Co.
GUmr^rc Kl. Ki Mfg, Co.
Hart 81 Hcgoman Mfg. Co.
Imperial Porcelain Works.
Morrlnon Southern El. Co.
Perkins Eleo. Switch Mfg, Co.
I'hiUi. Kl, ,v Mfg, (U).

Schwarz, IJ,

Westinghouse El. Si Mfg. Co.

IkynamoN.
American Rnglno Co.
Brush KIcctrlo Co.
Card Klectrlc Co.
Central Eloclrk: Co.
Clymor A- Heilman.
Colburn El. Mfg, Co.

Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hine&Co., L. A.
Jenney Elec, Motor Co.
Northern Electl. Mfg. Co.
Ruprecbt Electric Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American EI. Heating Corp.
Globe Elec. Heating Co.
Johns, H. W..Mfg. Co.

Electric Meter.s.
American El. Meter Co.

Electric Itailways.
BruPh Electric Co.
Card Electric Co.
General Electric Co.
Krotz. Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and mechani-
cal Engineers.
Arnold, B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae, A. L.
Patitz, A. M.
Pratt, Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co.
Chicago Edison Co.
Clymer A, Heilman.
Cutter El. & Mfg. Co.
Diamond Electric Co.
Electric Appliance Co.
GilmoreEl, & Mfg Co.
McKeague. J. B,
Queen A Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst, Co.

Electrical Specialties.
American El. Heating Corp.
Automatic Cir. Breaker Co.
Central Electric Co.
Clymer & Heilman.
Electrical Mfg. A Sup. Co.
Imperial Porcelain Works.
Metropolitan Electric Co.
Partrick & Carter Co.
Pearson. F. J. Mfg. Co.
Phila. El & Mfg. Co.
Sharp Elec, Mfg Co,, The.
White Co.. TheO. C.

Electro- Plating Mach'y.
Besly & Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.
Jenney Elec. Motor Co.

Engines. Has
Climax Gas Engine Co.
Otto Gas Engine Wks.
Van DuzenGas&Gso.Eo.Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.
Philadelphia Eng. Works.
Racine Hardware Co.
Weston Engine Co.

Eneruvcrs.
Illlnoia Engraving Co.

ran OutntH.
Interior Conduit & Ins, Co.
WestlnghouHO El. A Mfg. Co.

Feed Water Heaters.
Goubort Mfg. Co.

Fibre.
Butlor Hard Rubber Co.
Kartuverb Mfg. Co.
Vulcanized Fibre Co.

Files.
BarnottCo..G. AH.
NlcholHon File Co.

Fire Alarms.
Western Electric Co.

Fixtures, El. & Oomirn.
Chlcogo Gon'I Fixture Co.
Whoolor Rollcctor Co.

Fnse Wire.
Brixoy, W. R
Chicago PuHO Wire A Mfg.Co.
Electric Appliance Co.
FlborltoCo., Tho.
Oonoral Electric Oo.

<xaskets.
Jonns, H. W., Mfg Co.
Peerless Rubber Mfg. Co.

Gears.
Besly A Co.. Chas. H.

(neneral Elec. Supplies.
Besly A Co., Chas. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Cutter El. A Mfg. Co.
Electric Appliance Oo.
Farr Tel. A Const. Supply Co.
Forest City Elec, Wks.
General Electric Co
Gilmore El, A Mf^^. Co.
Hodge. Walsh A Loring.
Huebel & Manger.
Interior Conduit & Ins. Co.
International Elec. Co.
Johns, H. W., Mfg. Co. .

Metropolitan Electric Co.
Midland Electric Co.
Morrison Southern El. Co.
Northwest Kngineering Co.
Ohio Electric Works.
Partrick & Carter Co.
Pearson, F. J. Mfg. Co.
Peru Elec. Mfg. Co.
Phila, El, A Mfg Co.
Sioux City Brass Works.
Westinghouse El. A Mfg. Co.

Crlobes and Electrical
€rlassAvare.
Central Electric Co.
Chicago Gen'l Fixture Co.
Hemingray Glass Co.
Locke. Fred. M.
Murray A Co., Jas. J.

Phoenix Glass Co.

ttov'nors. ^Vater W^heel.
LombardWaterWheel Gt.Co.

Graphite Specialties.
Besly A Co., cnas, H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.
FiberiteCo.. The
Goodyear \'ulcanite Co.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing Materials.
Brixey, W. R
California Asphalt Co.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
Empire China Works.
Eyanson A Armpriester.
Farr Tel. A Const. Supply Co.
FiberiteCo., The.
Gilmore El, A Mfg, Co.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Hodge, Walsh & Loring.
Ind. Rubber & Ins. Wire Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co.,H. W.
Kartavert Mfg. Co.
Locke, Fred. M.
McKeajrue, J. B.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet ^Vires.
American Electrical Works.
Brlxey. W. R.
Central IClcctrIc Co.
Chicago Edison Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Farr Tol, A Const. Supply Co.
General Electric Co.
India, Hub. & Ins. Wire Co.
Lasell&Oo., Edward.
Moore, Alfred P.
National India Rubber Co.
Now York InHulated Wire Co.
OkonltoCo.,Tho.
PhllMpH InNuIated Wire Co.
Simplex Electrical Co.
Standard Undergroiind'O. Co.
Washburn Si Moon ]\Ifg. Co.

I^anips, Incandescent.
Adams-Bagnall Elec. Co.
Buckeye Electric Co.
Central Electric Co.
Chicago Edison Co.
Edison Dec. A M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co..
Metropolitan Electric Co.
Ohio Electric Works.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec, Co.
Westinghouse El. A Mfg. Co.

Ijightning Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Van Nuis, C S.

Westinghouse El. A Mfg. Co.

Magnet W^ire.
(See Insulated Wires.)

Mechanical Machinery,
Besly A Co., Chas. H.
Ferracute Machine Co.
Garvin Machine Co,, The.
Hine & Robertson.

Mica.
Johns Mfg. Co., H. W.

Mining Apparatus, Elee.
General Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Diehl Mig. Co.
Eddy Elec. Mfg. Co.
Pt. Wayne Elec. Corporation.
General Electric Co,
Hlne&Co.. L. A.
Interior Conduit & Ins. Co.
Jenney Elec Motor Co.
Metropolitan Electric Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Ruprecbt Electric Co.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Westinghouse El. A Mfg. Co.

Oil Filters.
Metropolitan Electric Co.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns. -e. \V., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
Central Electric Co.
California Asphalt Co.
Johns, H. W. Mfg. Co.
Standard Paint Co.

Patent Agencies.
Washington Patent Agency.

Phosphor Bronze.
Phosphor Bronze Sm. Co. Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWltt, Cedar Co.
Hart, C. S.
Lindsley Bros.
Northern Supply Co.
Valentine-Clark Co.

Porcelain.
Central Electric Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
Locke, Fred. M.
MclCoague, J. B.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Push Buttons.
Central Electric Co.
Electric Appliance Co.
Northwest Engineering Co.
Partrick Hi Carter Co,

ReHectors.
Murray &Co.. Jas. J.
Phoenix Glass Oo.

Rhieostats.
American Rheostat Co.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westinghouse El. A Mfg. Co,

Sal Ammoniac.
Klipsteln A Co., A.

Speaking Tubes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Queen & Co.
Weston Electrical Inst. Co,
Whitfney Elec. Inst. Co.

Steam Heating.
_ Webster A Co.. Warren.
Storage Batteries.:
American Battery Co.
Electric Storage Battery Co,
N. Y. Accumulator & El. Co.
Willard Elec. & Battery Co.

Street Cars.
Brill Co , J. G.

Supporters, Inc. I^amp.
Snarp Elec. Mfg. (Jo., The.
White Co., TheO. C.

Tapes, Insulating.
American Electrical Works.
Brlxey. W. R.
Central Electric Co.
Electric Appliance Co.
Ind Rubber A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred P.
New York Insulated Wire Co.
Okonite Co., The. .

Simplex Electrical Co.
Standard Paint Co.
Washburn A Moen Mfg. Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones and Tele-
phone Material.
Central Electric Co.
Conn. Tel. A ICl. Co,, The.
DeVeau & Co.
Farr Tel. & Const. Supply Co,
Electrical Mfg. A Sup. Co.
Goodyear Vulcanite Oo.
International Elec. Co.
Metropolitan Electric Co.
Northwest Engineering Co.
Orne Elec. Cons. Co.
Standard Tel. A El. Co.
Stromberg-Carlson Tel.M.Co.
Viaduct Mfg. Co.
Western Elec. Co.
Western Tel. Cons. Co.

Transformers.
Chicago Gen'l Fixture Co.
Central Electric Co.
Diamond Electric Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
General Electric Co.
Westinghouse El. & Mfg. Co

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel & Co.. Jas.
Smith, S. Morgan.

ITniversitles.
Int. Corr. Schools.

"Water W^heels.
Dayton Qlobe Iron Works Co
Leffel A Co., Jas.
Smith. S. Morgan.

AVlre, Bare.
Besly & Co., Chas. H.
Brixey, W. R.
Electric Appliance Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Standard Underground C Co.
Washburn A Moen Mfg. Co.

V Ray Outflts.
('entral Electric Co.
Edison Dec. A M. Lamp Dept.
Edison Mfg. Co.
Knott, L. 15., Apparatus Co.
Queen Si Co.

•^»«- AI|:»H»fc>»-tlc»»l Irndox of Advor-blsonrkorh-lia Soe ^&%e^ III-
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CLOSED ARC LAMPS
FOR -

Constant Potential Circuits.

Simple,

Durable,

Economical.

BURN 100 TO 150 HOURS WITH ONE TRIMMING.

\, A. -"^ *

Oiehl Manufacturing Company, - Elizabethport^ H, i.
SHOW ROOMS: 561 Broadway, New York city. 128 Essex Street, Boston.

THE

Addressograph,
Patented April -is, isod.

Prints 2,000 PER HOUR Electric Light

bills, Telephone bills, Envelopes,

Shipping tags, etc.

Costs less than lOc. PER THOUSAND.

Inks, prints and revolves to the next

address at one motion of foot.

Prints number, amount, date and ad-

dress, one motion of the foot.

Additions and changes easily handled.

Adopted by U. S. Government, New

York Life Insurance Co., Armour & Co.,

Hundreds of Gas, Electric Light and

Telephone companies.

ressi
356 Dearborn St., Chicago.

The Electrician Publishing Co., Suite 510 Marquette

Cldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

THE LATENT IN

im mmum.
DR, J, Vlf. BATTERSHALL, of Attleboro, Mass., says:

"I have tested your paper as to time

required to obtain a good Radiograph

by placing a sheet of paper over one

of X-Ray Plate, and obtain

much better results with paper. I

do not see but that your paper

Bromide

Paper.

will take the place of the more

expensive plates, and is surely

much easier to handle."

Any Desired De
tail Brought Out
by the Superim-
posi ng Pro
cess.

Quicker than
Plates.

Easier to Handle.

No Printing Re-

quired.

Costs About Half as

Much.
No Danger of Breakage.

Will Conform to Shape of

Part to be Photographed.
Any Number of Prints Made
from a Single Exposure.

*** Write for Circulars and Prices.

F-OR sa.i_e: by

L,E. KNOTT APPARATUS CO.,
14 Ashburton Place, BOSTON, ilHASS.



WESTERN ELECTRICIAN. December 19, 1896

A/yuRRAY FLmr glass slobss akp shapss

We manufacture Arc and Incandescent Globes and Shades
of all Shapes In Opal, Clear, Roughed and Colored.

Large Capacity. Prompt Shipment.

JAMES J. MURRAY & CO.,

Trenton Avenne, Oulvert and Waterloo Streets, PHILADELPHIA, PA.

JENNEY. JENNEY. JENNEY. JENNEY.

BENERATORS AND MOTORS.
ELECTRO=PLATING DYNAMOS.

Jenney Electric Motor Co.,
300 La Salle Street, Indianapolis, Ind.

GRAPHITE SPECIALTIES
FOR EtECTRICAIi USES:

GrapMte Bods of Tarioas Iiengths, from 1-5 Ohm to 100 Ohms Resistance
to the inch. Oraphite Boxes and Crncibles, Resisting Heats

of4,000 Degrees. Inquiries Gladly Ansirered.

JOS. DIXON CRUCIBLE CO., Jersey City, N .J.

Ilf"lf.J."EletttitCrtft
(PATENTED.)

w?iiTpTicT$^iffectiveness— Durability—Economy.
No coils to short-circuit or break, no oxidation, perfect air
circulation, easily controlled and regulated by patented knife
sift'itch. Adjustable to three different degrees of heat. Prices.
etc., on application. .......

H, W. JOHNS MANUFACTURING CO.,

New 1'ork. Philadelphia. Boi^ton.

340-34!: Randolph Street.
. . . CHICAUO, IL.I,

PARTRICK^ iloS?
•

CABTEP CO mmmii^'

Sr™' ANNUNCIATORS /

ELECTRIC BURfiURcriREALMtMS
SUPPUES SICNAL GONGS-BELLS etc.

We have just issued a NEW cata-
lo^e of electrical books containing: 100
page.'<, listing every work on electric-
ity. A copy will be cheerfully mailed
on receipt ol' a two-cent stamp.
ELECTRICIAN PUBLISHING- CO.,

.^)10 Marquette Bldg., Chicago.

No More Liquid Batteries.

THE ROYAL COMBINES BEST FEATURES OF
LIQUID AND DRY BAHERIES.

ADVANTAGES:
No action until water is added, hence can be Icept

in stock for years.
Especially adapted for export, as extremes of tem-

perature will not affect it.

For open circuit work only.
E. M. P. 1.50 on open circuit. I p . ,

Amperages, on short circuits.
f^"aranteea.

Size 55" by 2i", weight li lbs.

F>RI^E SO ^E
Samples sent to any part of U. S. A, on receipt of 75 cts.

Liberal arrangements made with trade.

MIDLAND ELECTRIC COMPANY,
5 Hanover street, New York, U.S.A.

We are making the very best Carbons now on the market, and

selling them at prices that you cannot afford to remain unaware

oL Operating as we do the largest factory outside of the

** Trust/' with a daily capacity of 150,000 carbons, the prompt

execution of large orders is assured*

AlVI ICAIM OARBOIM CO.
IMoblesville, Ind., KJ.
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Purchasers or users of ovir Rheostats are hereby
notified and assu.red that any apparatu.s made and sold

by us does not infringe any letters patent owned or
held adversely to us, and we will protect all users or
purchasers of our apparatus against any suit for

alleged infringement.

IRON CLAD RHEOSTAT COMPANY.

t

THEATRE DIMMERS
WITH INTERLOCKING SWITCHES.

t

Dimmers for

all Classes of

Theatre Work.

Rheostats for all

Purposes. For

Continuous or

Aiternating
Current.

>

J

IRON GLAD RHEOSTAT COMPANY. I
XA/est-Field, N. J., U. S. A.

LONG DISTANCE TELEPHONE CONNECTION. Cable Address; "Ironstat," ABC Code,

snciarTE
QUALITY

UNEQUALED
FACTORY
PRODUCTION
TRIPLED.

IIMOAIMD
Monadnock Building, Clnicago.

IVII

THE BUCKEYE ELECTRIC CO., Cleveland, Ohio.
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PLACE ORDERS NOW
For delivery after January 1st it you desire to get the

benefit of the present low prices. The tendency of the

market is to advance and if the beginning of thenewyear

•witnesses the advent of long-loolied for prosperity prices

will go up.

We are ready to boolv your order for

MIOM OFRADI
Electrical supplies and leading specialties. Write us

about it.

ELECTRIC APPLIANCE COMPANY.
ELECTRICAL, SUPPLIES,

243 MADISOX STREET, - - CHICAGO.

Send for Samples a.ntl Prices of

SAMSON SPOT CORD
For Arc Light and Trolley Cord.

S^KIVBSOIM OOF9^A.C^e \AA^IR»<CS, BOSTON, MASS.

Electrical Compound.
THE MOST THOROUGH INSULATOR.

Insures Perfect Satisfaction.

ARMATURE AND FIELD COIL VARNISH,
Made of the Highest Ingredients.

THE STANDARD PAINT CO.,
8 1 -83 John St., New York.

CHICAGO OFFICE, 189 FIftii Avenue.

EIIKOPEASr REPRKSESTTATIVE,
Robert W. Blackivell. 3!i Victoria St., WeatminBter, London, S, W.
Phlladelplila Agents, NOVELTV ELEC. CO., SO-54 N. Fonrtb St.

WHY BE A FOGY?
GASKETS MADE
iaiSTASJTI,Y -WITK

I in. for

UNIONS.
i^ in. for

HAND-HOLES.
|- in. for

MAN-HOLES.
Put up in boxes, weight 3 to 6 lbs.

Patented and Manufactured exclusively by

PEERLESS RUBBER MANUFACTURING CO.,
1« Warren St., SiEAF YORK.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H.

MANUFAOTHEEKS OP

High Grade Electrical Instru-

ments of every descriotion.

RONTGEN RAY

APPARATUS
OF ALL KINDS.

ELECTRIC, SIGNS.
MINIATURE AND

DECORATIVE LAMPS.

CATALOGUES ON APPLIGATION.

EDISON DECORATIVE AND MINIATURE

LAMP DEPARTMENT,

(GENERAL ELECTRIC CO.)

HARRISON, N. J.

Highest Insulation
i#F=^ . . IN . .

Triple Petticoat China

AND

Glass Insulators

for High Voltage Power

Transmission,

Street Railway, Elec-

tric Light, Telegraph

and Telephone

Lines.

Send for Catalogues.

FRED M. LOCKE,
VICTOR, N. Y.

MANHATTAN GENERAL CONSTRUCTION CO.

ENCLOSED ARC LAMP
Burns 1 50 hours with 1 2 inches of carbons.

10,000 Manhattan Arcs in service.

100 CENTRAL STATIONS.
44 Broad Street,
NEW YORK.

753 Monadnock BIdg.
CHICACO.

61 i John Hancock BIdg.
BOSTON.

AJAX
m LAMPS,

(150 Hour.)

C. S. VAN NUIS, 43 Cortlandt Street,
New York.

HARD RUDDER GOODS
IlG'^'tri^^l ^'i^ r-|3os«3^.

Telephone Receivers,
Battery Cells,
Switch Handles,
Sheet, Rod and Tubing.

E.'itlnifllCH for special work. Write for price--.

m GOSDmH VULWE CQ„
353 BROADWAY, NEW YORK.
FACTOUV: .MorrlHVllle, I'a.

M. DriTKNIIOKl'KK, llmj'l Mi;r.
r.KO. l'):i.MNi;i;i!, .Mi-r. Kli'id. I>.-|.|

Storage Batteries
FOR ALL PURPOSES.

Electro-Medical Batteries,

Portable Electric Lanterns

, AND other Electric Specialties.
MANUFACTURED BY

150 Nassau St., New York, Room 1818.

WRITE FOR PARTICULARS.

^ gikxse:s>

o/fiL cT/a/Ys Ao/f uair
"

'

Save

Your Commutators!

THIS SPACE FOR RESULTS OF TRIALS.
Send (or treo sample stick and let us have the results.
Your experiences will be of value to your neighbor.

Is Up: only urliulc that will prevent sparking. Will k(;(:p Uic; (Jiimmiilatur in good condilion and
prevent cutting. Absolutely will not gum the brushes. Endorsed by all users. Ask your
Supply House for "OAl.fi'S" and take no other.

K. McLENNAN & CO.,

o.C. White. Pii's.
<Jeo. 15, FriiTK^ls,

SiT'y and 'I'rriis.

1\. Mi'Lknnan iS; (r)

R^perils:
oi'i'MiK oi'^ Adjustable Holders

Tlie O. C. White Company, for luciindeseent
wfmrjcM'i'KR. MASS. J.,aiiips.

<'!ll' aUM. III. TiKOKMRERO, 18116.

liiiplrof "Ciile's Ciiinniiitiitiir <'niiipniind." which

l.lr

Hol<' ,fliiiiiif1rutur«'i'H.

1128 Marquette BIdg., Chicago, III.

Miiys a^o, wr lia\c ^ii\(•ll acari'fii] trial am"! wr arr nilU'h
-il Willi Ihr ivsiills. H ilcn-sahsciliHrlv all thai V"" '-lalra for It, till-

llivly .lohiK aivay nllli sparks and f;i> liiK U"' i'" ulal.ir a .l.-ali, hard,
jtitllslKMl Ulipuuiatu'o, VN'c kIulU taMtailllv i-auiUllUf tllt' use iil tills "(iviiallul
liucusslty." Very truly yours,

THE O. 0. WIUTU VI).
Per O. C. White, Jr.
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unjGENE F. Phillips. Prest. W. A. HathaWAV. Treas. W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
PROVIDESrCE, K. JL

'

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANJTE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Yokk Store. P. 0. Ackerman, 10 Cortlaudt St.

Chicago Store, F. E. Donolioe. 241 Madison St.

Montreal Branch, Eugene F. Phillips' Electrical Works.

THE "CLARK WIRE.
FOR

SWITCHBOARD,

RAILWAY

and MOTOR USE.

CLARK WIRE"

All sizes of

Stranded and FEex-

ible Wire and
Cables with

~ Clark's Insulation.

laspector Boston Fire Underwriters' Uaion says:

'*A tliorougliiy reliable and desirable wire la every respect."

The Clark wire has been before the public and in use for the past ten years,

and has met with universal favor. We guarantee our insulation wherever used.

Aerial, Underground or Submarine, and our net prices are as low, if not lower,

than any other first-class insulated wire. We shall be pleased to mail Catalogues,

with terms and discounts for quantities.

EASTERN ELECTRIC CABLE COMPANY,
HENKY A. CLARK, Treas. and Gen'l Manager.

HERBERT H. ETTSTTS. Pres. and Electrician.

61-63 Hampshire Street,

HER CHRISTMAS.
An Automatic Electric Iron Curling Heater is

what will please her.

Made for all lighting circuits, complete with

plug and cord. Uses but 50 watts.

1274 Polished nickel, marbleized base, list $3.00
1275 Polished brass, marbleized base 3.50

Packed complete, one in a box. State voltage

and kind of socket when ordering.

American Electric Heating Corporation,
JAS. I. AYER, General Manager,

BOSTON, NEW YORK, CHICAGO,
Sears Bldg. Havemeyer BIdg. Monadnock BIdg.

EVERYTHIN6 IN WIRE.
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO" RAIL BOND.

WASHBURN $c MOEIM MFC. CO.,
\A/^C3RC5ES-rd9, IVI.ASS.

BRANCH OFFICES AND WAREHOUSES: New York, Chicago. San Francesco, Houston, Phiiadelpliia,

Pittsburg, Scranton.

Patenied.

M DOUBLE &ROOVE POM MLATOR
HIGH INSULATION.

The most perfect Glass Insulator made is the

Teat Insulator.

"The Teats on the lower rim of the petticoat

attract the water on the outer and inner surfaces

of the Insulator into drops. The water drops
from these points onto the cross arm, thereby
preventing the moisture from creeping to

the pin."

HEMINGRAY GLASS CO., ''"tr"'
FACTORIES, MUNCIE, IND.

^'-'^'^
INTERESTS YOU.

BUY A

Robertson-Thompson Indicator
For $40 and he able at all times to know that your
ENGINE i? developinc correi-t power for amount of
COAL consumed.

Our other Coal Savers:

Feed Water Heaters, Damper Regulators. Steam Sepa-
rators. Eureka Packing. Oil Extractors. Oil Filters.

SEND FOR CATALOGUE.

HINE & ROBERTSON CO., '^
"^Trll'"'*'

A PERFECT CLUTCH.
No chance for the rods

to jam. No parts to be
continually renewed. Has
a finer adjustment than
any other clutch and con-
sequently a saving of cur-
rent is the result. Can be
applied to Brush as well
as T.-H. lamps.

We also manufacture

Commulators, Segments,
Blocks, Brush Arc Cut-Outs

and all Arc Lighting Supplies.

SATISFACTORY

GOODS AT

SATISFACTORY

PRICES.

THE PHILADELPHIA ELEC. & MFG. CO.,

20th & Jones Sts., Philadelphia. Pa.

SAIiES ASEXTS:
W. F Richardson. I223 Jlooadnock BIdg.. Chi-
cago: Western Electrical Supply Co.. St. Louis:
Brooks-Follis Electric Co.. San Francisco.

AGENTS WANTED.

Big Money
FOR

Hustlers.

Adjusts from
to 6 feet.

Holds lamp at

any point, not

controlled by
weight or fric-

tion.

Send for circular

or 10 two-cent
stamps for sample.

The Sharp Elec. Mfg. Co.,
386-390 Graham Street.

Brooklyn, P>J. -V^.

SAL AMMONIAC.
(ELECTRIC BRAND.)

For Electrical Purposes.

Guaranteed 98/99 per cent, and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

A.KLIPSTEIN & COMPANY, 122 Pearl St., New York.

WEATHERPROOF WIRE.
AGENCIES:

Western Electric Co., New York.

Electric Appliance Co., Chicago,

Pettingell Andrews Co., Boston,

Electrical Engineering Co., ffllnneapolis,

St. Lonis Electrical Supply Co,, St. Louis.

The Bradford Belting Co., Cincinnati.

Phillips Insulated Wire Co.j

Office and Factory: PAWTUCKET, R. I.
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WANTED.
Competent engineer or electrician, with small

capital to invest, to take position in a new liKlitinp

plant. Town of 5.000 inliabitants. Address
"CONTRACTOR." oare Western Electri-
cian. 510 Miir-iuette BuiMiug. Chicago.

WANTED.
Electrical engineer, at present managing one

of tte largest power and light plants of very
large manufacturing concern, running day and
night and employing 5.000 men, where nearly all

work is done with electricity, whose efficiency

is brouglit througli advertiser to the highest
decree, offers his services to another concern in

the middle western or easteru states. Address
G. K. 3(i. care AVestern ElI':ctkician, 510

Marquette Building, Chicago

\A/A. N'T E:D.
ARMATURES TO REWIND.
"Winders direct from T.-H. and Westingliouse
shops. Work guaranteed. Ten years' experience.
Light plants installed complete. Seod for prices.

HODGE, WALSH & LORING,
531 Delaware, Kansas City, Mo,

FOR SALE.
One-half or entire interest in electric light

plant in live young town.
Lack of capital only reason for selling. Ad-

dress "I. l<-llTI>i4i J'lyAXT.'* care "West-
ern Electrician, 510 Marquette Building,
Chicago.

FOR SALE.
One l,OiiO light incand seeot dyoamo and one

100 light incandescent. Both direct current, com-

pound wound.

I A.. IHIIME & CO.,
234 E. Lake Street,

CHICAGO.

KNIFE SWITCHES. SWITCHBOARDS FOR

ELECTRO PLATERS, TABLET BOARDS, ETC.

Guaraateed high-grade switches at
reasonable prices.

B. SCHWARZ, 1907-9 N.Gth St.,

PHILADELPHIA, PA.
(Agents wanted in Western Cities.)

Mechanical

Engineers

who are interested in elec-

tricity should write for our

catalogue of ..... .

ELECTRICAL

BOOKS.

Electrician Publishing

Company,

Suite 510 Marquette Building,

CHICAGO

WE UNDERSELL ALLl
Bicycle Electric Lights 83.00
NeeiftleKlectrlcLlghta 1.60
lidison Electric Motors 1.00
Batt-ery Fan Motors 6.00
98 Medical Batteries 3.95
Induction Coils 1.76
Electric Bells Jtnest, .25

Dr3- Batteries Best, .25

Discountto Dealers.

Our Bicycle Electric Light
is the Ijest tliiiiptJiat ever
happeoed. Catalogue free.

OHIO ELECTRIC WORKS, Cleveland, OhJo.

Engravers for Western Electrician,

ILLINOIS ENG. CO,,
ENGRAVERS BY ALL PROCESS.

346-350 DEARBORN ST.,

CHICAGO.

Agents Wanted.

A few good live agents

to take subscriptions for

the WESTER]^ EL,EC-
TRICIAJf and handle our

book publications. Liiberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.,

S I O MARQUETTE BLOC,

CHICAGO.

S™ WHITE CEDAR POLES
Write the DK WITT BKOWSI TEDAR CO.. Klenominee. mieh.

T. H. Brady, New Britain,, Conn., U. S. A.,

Manufacturer of MastArms.Pole and
Swinging Hoods. House Eracl<ets and
otlier Specialties for Construction
Work.— Catalogues and Pnces fur-
nished on application.

Incandescent Lamp Supporters

Instantplaoementand fixturo of lamp in any
desired iiosiiion. with no attention to fastenings.
Adaptea lo every refpiirement from library to

workshop. Seud for catalogue C.

THE 0. C WHITE CO.. WORCESTER. MASS.

IMORTHERIM SUI^F^L-Y CO.,
CEDAR POLES and RAILWAY TIES.

OHice : Old Colony BIdg.. CHICAGO, ILL. Yards : Peshtigo. Wis., Fislier& Nathan. Mich.

Write for

'rices on LIVE CEDAR POLES °i

•TO

rus S. Hart,

OCONTO, WIS.

Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. EusTis, Gen'l Pass. Agent, C, B.

& Q. R. R., Chicago, III.

INTERNATIONAL ELECTRIC CO.,
76 Beekman Street,

Bfew York.
Ruhmkorff

Induction Coils,

Telepbone Coils, Experl'

mcDtal Work, Small Ma-
cblaery, BlndioK Posts.

CEDAR
LiNDSLE

MENOMIN

WHOLESALE

Y Bros.,
EE. MICH.,

PRODUCERS. POLES

ALL
Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

DYNAMO BUILDING,
IVith detail drawings and intsitractions for winding.
Oiving correct sizes of wire, dimensions of iron, etc.
Also diagram for house wiring

BY I-. O. A-r\M/^OOD.
Profusely illastrated. Size of page, IOx8 inches. Price, »3.

"This work is gotten up especially for amateur builders and non-professional

men. All measurements and instructions for winding are taken from machines
in actual service. Particular attention has been given to every detail of construc-

tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build dynamos, but to superintendents, engineers

and Avorkmen who have the care of established systems."

—

Frmn Preface.

Pronounced to be a practical ajtd complete work.
ment postpaid on receipt of price.

ELECTRICIAN PUBLISHING CO.,
SUITE 510 IMAROUETTE BUILDING. CHICAGO.

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 Harquette
BIdg., Chicago. You will save TIME and

MONEY by doing so

UfACTUF^EI^S

^'Electrk Light Globeje^-^ ^-^
', THE;L;AROEST-UMC-OF ^
i\N0VELaARTISTIC.PATTEf(NSaEFFEGTS.fU^.v.

r^^ 42 MURRAY ST NY. zJ||\.i
CHICAOOOFFICa, ir B. MADISON STRBBT,

BELLS
AND

PUSH BUTTONS.
Exclusive Features.

Send for New Catalogue.

Huebel & Manger,
MANUFACTURERS,

Style F. 290 Graham St., Brooklyn, N.Y.

On receipt oL

10 CENTS
We will send you a

Wfistera ElBctrlfflii

I
FOR 1896.

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette BIdg., CHICAGO.

Bound Volumes
OF THB

IH/estern [legtrigian

FOB SAX.B,

From Vol. I. to Vol. XV.

ADDBBSS

ELECTRICIAN PUBLISHING CO.,

Suite GIO Marquette Building, CHICAGO.



December 19, 1896 AVESTERN ELECTRICIAN.

Automatic Motor Starting Rheostats.
Automatic Motor Speed Regulating Rheostats.
Automatic Overload Rheostats.
Dynamo Field Rheostats.

And special resistance boxes of all kinds. Price of I to 3 h. p. Automatic Motor Starter $5.00.

-Write for Circular.

AMERICAN RHEOSTAT GO.
IVIil'XA/^auIci NA/ii

WHY NOT?
If you are looking for

something useful as a
Christmas or New Year's
present, why not order a

year's subscription to the Western Electrician? Send for

our ^nerial holidav offer electrician pubuishinc cc,UUr bpeCldl nunUciy oner. SlOIWlarquette Building, chicaco.

The standard Open Circuit Batteries
of the World.

SEND rOK CIRCULAR AND PKICE3.

THE LECLANCH'E BATTERY CO.,
Ill to 117 East 13UtSt., N. Y.

IVI Best Switch for the Least Money.
Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension.

Handsomely Finished. Absolutely Reliable.

. . . MEDBERY INSULATION AND OVERHEAD TROLLEY EQUIPMENT. . .

THE STAXDAKD RAIL,MAY JIATEBIAI. OF THE MORI.D.
THE FIBERITE CO., nechanlcville. N. Y. JOSHUA HENDY HACHINE WORKS. San Francisco, Cal.

S. F. B. nORSE. narquefte Building, Chicago. FLEMING & POILLON, 39 Cortlandt Street, New York.

WESTERN ELECTRICIAN
Although lar

FOUND

Contains more news for the busy

reader than can be found in any

other journal devoted to electricity- Although large claims of superiority have been made

by our contemporaries^ it has been rAIIMIl that the Westem Electrician is far

above the other papers in the matter P|f|||*|| of news^ as is evidenced by the follow-

ing testimonial: "Although I have taken every electrical journal, there is none I like so well as

the Westem Electrician/^ This is the reason the Westem Elec-

trician has so large a circulation, even if it was not found at the NORTH POLE.

IT'S ALL RIGHT.

Webb's Telephone Hand-Book. A book for the
expert as well as the novice- Price $ 1 .00.

ELECTRICIAN PUBLISHINC CO.,
6IO IN/I Ek rc^t.j^'t'fc^ Stjildimg;, ^f-tlcs^^o.
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THE STANDARD TELEPHONE
AND ELECTRIC CO.,

1VIA.D1 IM, \A/^IS.
p. L. Spooner, President.
E. C. Dodge, General Superintendent.

B. W. Batchelder, Secretary.
H. A. Taylor, Treasurer.

Manufacturers of reliable, time tried and tested Telephone

Apparatus. Irrespective of price the best. Trial proves it.

We have received thousands of unsolicited testimonials

and have equipped over 150 dividend-paying exchanges.

A TIMELY HINT: Buy Telephones and Appli-

ances from manufacturers whose guarantee of protection

is a practical certification that your interests will be ably

taken care of. "A Word to the Wise," etc.

Up'to-date instruments furnished to meet all require-

ments of service.

Standard Telephones and Switchboards are leaders. Why? Because

efficiency of operation, best materials, finest workmanship and careful

attention to details recommend their adoption by experts. Correspondence

solicited.

NEV^ ESDITION.X -RAYS
FOR EVERYBODY.

Id'XA^eircl "r^'v^r-t.

Just off the Press. 93 Pages. 47 Illustrations.

Fully describes in plain terras how to perform experiments with the X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly bow to connect up the Crookes Tube, the Ruhmkorfi Coil, and how to run
them, either by batteries or electric light currents. How lo make an X-Ray Outfit

very cheaply, including a Fluoroscope.
Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO..
^'°

!StI?^"i*<ll'^^"'

Meiimimey Buggy Co.,
CHIOA.GO, ll-L..

Special Offer. 60 Days Only.
To test the merit of this paper out out this advertisement and send to us, and

we will send to you F. O. B., Chicago,

Full Leather Top End Spring Buggy,
titprins; Back and Cashion, Iieather Covered Botvs, ^Vell Painted and

Trimmed with 10 oz. All AVool Cloth, for

$50.00, worth $100.00.

GENUINE RUBBER TRIMMED
BUGGY HARNESS,

With Gilt Oreide Hooks and Tc-rrc-ts and Shaft Tug Buckles. Full Kay Track
Saddle, very handsome, for $ | 5.00 worth $35.00.

C. G. BIRD, IN/lanaser,
377 and 379 Wabash Ave., - - - CHICAGO, ILL.

We Manafactnre

SifSeTELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL. MINN.

^A NOVEL
TELEPHONE

SYSTEM.'
Don't helicA'e you*ve seen it. Before

buying write us—it'll pay.

m\ ELECTRIC \wmm co,

9th floor Owings Building. CHICAGO.

GUARANTEE: To give entire satisfaction.

ELEPHONEO
Send for our prices before you ^^

place your orders. V
DEVEAU&CO., W

32 AND 34 FRANKFORT ST., NEW YORK.

T
AGENTS WANTED

In every town and city in the United
States to sell private line and exchange
telephones. We manufacture thelargeat
line and best telephone in the world.
Write for particulars.

ELECTRICAL MFG. & SUPPLY CO.,
MAXISTEE, HIC'HieAJV.

..FOR..

TELEPHONES
..^O T^ THE..

VIADUCT CO., Baltimore.

ijJ^CEiAlN]^mw lUFACTORY.

5?!?^^«r^1'"-^-

WESTERN TELEPHONE

—^CONSTRUCTION CO.,
260 S. Clinton Street, CHICAGO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

I^HE TEIaEPHONE hand-book
BY HERBEBT LAWS WEBB.

Mernber of Uie American Institute of KlecLrical Engineers, and of the htMitution of Electrical Engineers, London. Author of "vl Pra ileal Guide to the Testing of
Insulated Wires and C'atjtes." Joint Author of ' Electricity in Dalltj Life.'^

looR Si *rioe $I.OO.I4e» Pag;es, 138 lllus-tra-tions, Clo-th, Hartd-
HXTIIACT FROM I'HEl'ACE,

"'rtilH littl" bonk hrts III. ]ir(-t<-iisl()n to l)econsl(iiT''d niorripli'l'- tri-:iClsi' rin ti-iMplioiiy :ts It nxlsts In Ainorlca. The tlino for such a work Is not yet come. But It Is felt that there Is a demand
for a iir;i<;t(i-al hook on t''|i|ilioiiij workiriK and Mi;iiiat."iiii-iit, am! thi- I KI,t:rln in !; lIAMi IKIOK Is an attempt at meethiR that Ueinaari. With the exception of a few chapters liealiuK with
ci;rl;ifii loniiii of traiismlltiTs ami rucolvers usi'il In I'jiniim. whliii .am Klvm lor thn Inroriiiatioii of those who may wlsli to enRatie In tlie manufacture of telephones, the hook is baseJ entirely on
•ilandanJ American praclico; and liiOKt of tliu material, apparatus am) im-tliotls (lusiriliml are |it--cullar tu or liave originated in this country."

No iialns have been spared to make It the best liook of Its kind. It Is rlRlit un to date, Intensoly practical, and so plain and clear In Its languap;e that anyone can understand and learn from it

dverythiOK regardlnB telephone work and manatjoment. U conforms In size and style lo our other Iland-liooks widen have been so favorably received by tlie entire electrical fraternity.

1 1. The Invention oC t1)0 Telcpbone,
2. Hound Waves. Articulate speecli.
9. Kleetrlc Tete|iIiony. Tile iJeii 'J^elejihoue.
4. Tlie .Microplioiio.
G, (;tirri;nt Induction, ElectromaKnotlc In-

duction,
C, The Induction r:oll: Iti Uao In the Tele-

phone Transmitter,
7, Ttio f:om:ili t" Tfli-pbone Circuit,
8. .MaKni-tTi'lij.lirim.s.

0. The i;ill Ti li|.lir,Mi, Kccelver.
10, (>tlier ioriiiH of .Macni-t TeleptioncH.
11, The flower, Ader and If'Arsonval Ilocelv-

er8. Morcftdlor'H Ill-Telojihone.
12, TIio Hlemenn, Kotyra, Neumayor and

fWittcher Ueoelvers.

CONTENTS.
CHArTEKi;i, Carbon Transmitters.

14, The illakn'lriiiismlltor.
15, Tim Look i iKiamr I iiiiismltter.
10, The Solid liii.k 'I raiiMnllter,
17. The lliTllmr 'liausinlller.
18. The Cultriss Transmitter.
10. Various European 'J'ransmltters.
20, The lilllclcney of Carlioii Transmitters.
21, Dattorlns for 'I'elejihono Work.
22, Onenllnull P.allirles.

23, Oloi.od Clri'iilt llattoriiis.

24, The I'rmtli'iil .MaiiaKemont of liattorles.
2e, Mai(noto ifeii,

20, Automatic Hwitcliea,
27. Telepliouo I.lne Construction.

CHAPTER 28. Metallic Circuit,
29, Underground Wires.
30. LIglltnlnii Arresters.
31, Inside WlrluE.
32. Installation of Telephone Instruments.
83, Inspect Inn ami .M;iliitrnance.

34, TheCiimlcM.'.ir: Us i'si' In Telenliony.
35, Eiectniiiiai;m'tlc Krtardation.
80. ExciiaiiL'rWorklMK.
37. Small l',M'liaiii,'c's.

38. Party l.lms: riic ilrldglne Boll.

39. Long Olstauco Telephony,
40. I>upie.\ Telepiiony,
41. Simultaneous Telegraphy and Telephony

Appendl.Y.

Pii»)Ui.hea«n4for»Biei.y ELECTRICIAN PUBLISHING CO.; Suite 5IO Marquette Building, CHICAGO.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i. e. e.

Consnitine Electrical Engineer.

BFE0U1.TT:
Elefltrlo Ballwaya and Power Stations.

1S41 IHarqnette Bide., Chlcaso.

Foree Bain,
Electrical and

Consulting,
Deslgnlnp,
Supervising,
Constructing,

Mechanical Engineer.

Plans, Specifications and
General Engineering.

Tasting. Expert In Patent Causes.

Snite 1657. 1658 and 1659
Monadiiock Bld^.. CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers.

I

Consultations, Reports, Estimates, Plans,
I
Specifications, Superintendence, Tests, Pur-

I chasing. Designs of Central Stations a Spe-
cialty. Tomer Baildins* t^t. liouis.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.
1>esigns for special macliinery.
Plans, specifications, tebts, supervision.

1423-34 Monadriofk Bltlg.. Cliicago.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

306 Oriel Bld£., i^T. liOUlS, IflO.

A. M. Patitz, M.A. s. M.E.,

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations, Reports, Plans,
Specifications. Estimates, Superintendence
and Purchasing. Heating and A'entilating
Plants, Power. Electric IJght and Boiler
Plants. Room 701 Pabst BIdg.. Milwaukee, Wis.

Telephone Men!
Read Webb's "Telephone Hand-
Book." Price, $1.00. . . .

Electrician Publishing Company,
<iinite510 Jlarqnrtte Bide- Chicago.

Moonlight Schedule

FOR 1897
WILL BE READY

December 20th,

' EI.ECTR1CIAK PUJBLiISHIJfft CO. , 5 1 Mai-qnette BIdg., Chicago.

Clymer&Heilmain

M««#tle(IFi(ians
LORPeSP.ONDENCE

SoucTED READING, PA.
Per 100

'97 3-in. Wood box bell, extra finish $29.00
1 Point bell switches 7.00
2 " " " :.. . !).2.l

Medical battery, 3 currents .$3.2.'. each.
Reversible battery motor 3.00 '
Lot 3-in. skeleton bells 22 "

DYNAMO=

ELECTRIC

MACHINE

DESIGN

TAUGHT

BY MAIL.

The Mechaiucal-Eled.Hcul Scholarship is a thorough course of instruction
fnrp.rsouswlio wish to obtain such technical education as will qualify them
to design electrical machinery and to become Electrical Engineers. .

Studies are carried im at liome. Specially prepared Instruction and Ques-
tiuD Pa^jers lake thj pla_e of t xt-books. Instructors direct the stvident and
assist mm in his studies. Mechanical Drawinii is successfully taught by a new
nietliod.

" ^ o ..

For those who wisli to study the operation and installation of electric
light, power and railway plants, the Electrical Power and Lighiing Scholar-
ship is designed.

We also haoe courne-t in Stf.am, Engineering; Civil Engineering iii all its
branches; liook-Kr^inixj iiml liiisine^^ Fonm and the Engltth Branches.

Mention tlir sulijcct in which voii are interested and send for our FreeCir-
cular which contain-, full particulars. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS.

Box 1002. SCRANTON, PA.

Given
Away

Our new catalogue of Elec-

trical tiooks. Contains luu

pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette BIdg., Chicago.

Westinghouse Electric and Manufacturing Company,
i-t-tsburs, I

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution in Cities, Factories, Mills and Mines.

The Tesia Polyphase Alternating System of Electrical Transmission by which
Poorer, Incandescent and Arc Liighting may be operated from the same circuits.

The Westinghouse EiectrlG Railway System, which is the most Durable, Economical and Efficient on the Market.

NEW YORK, 120 Broadway. CHICAaO, New York Life BuHdlng.
BOSTON, Exchange Building. PHILADELPHIA, Qlrard Building.
BUFFALO. N. Y., No. 8 Erie Co. Bank BIdg. PITTSBURG, Westinghouse Building.
CHARLOTTE, N. C, 36-38 College St. ST. LOUIS, American Central BIdg.

SAN FRANCISCO, mils Building.
SYRACUSE, N. Y., Bastable Building.
TACOnA, WASH.. 102 S. 10th Street.

For Canada address Ahearn & Soper, Otta^va, Ont.

Wp«tinnlinii-iP Efor Cn Lfd * ^^ Victoria St.. London, S. W.. Eng.wcstingnousc tiec. to., Lt a.
^ 32 j,j. ^^ I'Opera. Paris, France.

Standard/
I

DlfflU'
'SLOANC~

624 pages, $3.00. 150 pages, $1.00.

m<^m

5L0ANE.

150 pages, $1.00.

I
ELECTRieiAM

158 pages, $1.00. 135 pages, $1.00.

An Excellent Series of Electrical Books.
BV T. O'COlSr^OR SL-OKN6.

FOR THE BEGINNER as well as the student.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICIAN PUBLISHINC COMPANY, Suite 510 Marquette Building, Chicago.
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Kecent improyemeota made la the New American Turbine baveincreaeed the power ae per their

diameter, and produced greater eificiency from whole to half water than any other turbine, as
evidenced by the following, copied trojn certified tests mide at Holyoke, Mass., on the dates named,
and signed by A. F. Sickman, engineer in charge of experiments, and E. S. Waters, hydraulic
engineer.

The orl:;lnal8 of these certificates and tests of other sized wheels can be Been at onr ofiice.

Test of a 45inch Wheel-July 9, 1894.

„„., Rev.per Cu. Ft. „ p Per
"I'l"'- Min. perSec. °- '^- Cent.

119.17

122.00

117.33
111.83

118.67

141.58
121 18
112.60
98.12
82.07

205 27
195.19
175.71
49.99
118.40

79.76
32.58

82.18
T9.31

75.52

Test of a 42-mch Wheel-July 14, 1894.

Head. !";-£" °-|,'-H. P.

16.33
16.56
16..59

17.13

17.48

128.00

134.80
1 9.33
12.5.25

121.00

134.18
120.85
104.85

92.76
7O.t0

199.56

188.14
162.89

142.40
98.85

Per
Cent.

82 77

79.21
70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO, Dayton, 0., U.S.A.

Racine Automatic

HIGH SPEED

ENGINES
From 1 to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING.

And all places where
high speed Id connection
with economy Is desired.

Over2.500 in use.

PorcupJae& Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing our new
1 to 6 H. P. Auto-
matic Engine and
Boiler outfit.

Racine Hardware Co.
RACINE, WIS.

Hot

Cool

Weather or

Weather the

WESTERN

ELECTRICIAN
Is always interesting. Always contain.'
timely information as well as the tales'

news. If you are not a regular readei
send us your name and address for tria

offer.

WESTERN ELECTRICIAN,
Suite 510 Marquette Building.

CHICAGO, - - ILL.

THE Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electrical Work.
dives more power per diameter -with a

higher percentage ofuseful effect than any other
water-wheel heretofore made. All sizes, right and left

hand, are huilt from patterns perfected under systematic tests in
tin- Holvoke Testing Flume.

Partk'S liavinp power plants which are xmsatisfactory, and
tliuse contemiilatintr tlie Improvement of powers, will find It to
their interest to roufcr witli nif, as I am willing to guar-
antee rcNiiltM mIu'im' others have failed, no mat-
ter what make oCturbine has been in use. STATE
REOriRKME.XTS AXI> t$ENI> FOB CATA-

S. MORGAN SMITH, York, Pa.
Estimates furnished for complete power plants and

results truaranteea

THE CLIMAX CAS EIMCIIME CO.,
31 F'ul'tion S-fcr^^-t, ^roolclyn.

rianufacturers of engines for the oil fields, general power and
electrical power purposes, which can be used with artificial gas and
with natural gas in any part of the United States.

For sale by Sherrlff Machinery Co,, Pittsburgh, Pa„ and Curize & Carrick, Erie, Pa.

We are prepared to furnish gas engines for high grade elec-

trical work on guaranteed voltage fluctuation not to exceed one volt

at full load and not to exceed two volts at less than full load and with
a guaranteed gas consumption not exceeding 45 feet per kilowatt
hour. Prices on application, stating amoun of watts desired to be
produced. Our quotations for this class of engines are based on a
guaranteed electrical output.

SEND FOR LIST OF
ARTICLES ON X-RAV

EXPERIMENTS PUBLISHED IN THE WESTERN ELECTRICIAN.

ELECTRICIAN PUBLISHING COMPANY, ...i.^lVr.%lo.. CHICAGO.

WATER WHEEL
ISO Stylea and Sizes. Upright and Horizontal.

33 ~v^£:^xis>' :^xjs»x3^x:ss
affords every facililv for adapting them to

MILLING, MINING, ELECTRIC,
and maniifactnring purposes. Easy working balanced gate, and fine regu-
lation. Wp guarantee hieliest juiwer, with "smallest qiianlitv of water, at

full and part gates. .Successfully Ofierating undpr heads of 2 to 300 feet.

Write us for fine pamphlet and state v<.>ur wuncs.

TH.JAMES LEFFEL & CO.
sPBiNeFiELD. onio. V. S, A.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

Arc, Direct Curren-t and iXI-ternat:-
ing In^andescen-t L-igh-ting and

P^'NArer TrEinsmission.

NON-ARCING AUTOMATIC CIRCUIT BREAKER!
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE: CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICH., U. S. /

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED.

BY W. H. WAKEMAN.
Cloth. 272 pages. 53 Chapters.

Containing a. complete list of 300 (luestions sucli as will be asked of any
Engineer when taking examination fcjr U. S. Government or State License, all

of which are fully answered in the tcvt.

RRice, $2.00
liy mail, postfjaid. In aity jiart of tlir; wncld

This book wliih' especially adapted for engineers' (examinations, Is also in-

tended as a practical gnide to Kngineers, Firemen, Boiler Makers, Machinists,

and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put Into this work such knowli'dge and infor-

mation as i» best adapted to their use, making It altogether the most compleic

and comprehensive guide for the busy workers in the engine room, boiler works
and machine shoy)S that has ever been published.

As one engineer wlio has read the: book says: "I think there arc few engl-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more besides." _ .

The author has treated of a very great variety of subjects which are of
vital importance to all who wish to improve and extend their knowledge of
steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out e.xampleg by them, so that all who
can read may understand them.

The i)00 questions are an important feature of the book, they are entirely
separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a
sturdy branch of the National Organization, makes him especially competent
in this part of the work.

The many flattering commendations which this book has already received
from competent Judges and high authorities, speak well for its value.

- Suite 510 Marquette Building, Chicago, III.
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THE BALL
ENGINE CO.,

I

BUILDERS OF

BALL
AUTOMATIC ENGINES,

^IfyOUWintany wehdve furnishedmpefori

^ ~~^V__ _ •' / xmeoftfiefdrgestDrimj

I inffie country. /

24-26MdrketSiXHIcm.

^^ ^m The Best and
GasoBine Engines, cheapestpow.

*-^ er for driTinff
Dynamos. Steady Iiight Onaranteed. Send

for Catalogue, Etc.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.
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J. C. BRILL COMPANY, - - - PHILADELPKIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

i :llM,li'll;ifltfv;i
iWESgdi^EBt!;

o *o»o»o»o»o»o*o»o»o»o«o»o»o
* *

*o Aluminum *

I Nickel Alloy. I
*
O Manufactured by The National Obe o
* & Reduction Co., under Lettera Patent *
2 dated Sept. 18, 1891, No. 459,494. C

*

^ This alloy is especially and now univer- ^

Q sally Qsed for armor plates, gun metal, pro- *

^ jectiles, acid pane, propeller wheela, car 5
O wheels, steel castings of any description and q
4e general foundry castings in either gray ^
O iron, malleable iron, bra^s, bronze and cop- ^
:): per castings. It is usedvery exlensively in *
O puddling furnaces, opeu hearths, reverber- o
* atory furnaces and steel converters. Its «O fluidity and cleansing properties to metals, o
* aside from its strengthening qanlitles, are *O attested by indisputable aulhoiitles. O

2 Aluminum Nickel AUoy Is reduced from °
' twenty cents to FOUR CENTS per pound *

^ in ton or 6oo-lb. barrel lots. Sold under '-'

Q strict g^uaranty. *

o National Ore & Reduction Co.,
*

o ST. LOUIS, MO. S
* *j Branch Agencies and Supply 0£&c6s; q
* RroHAED Baied & Son, Ironmongers, *
O Hamilton, England, and Glasgow, Scotland. O
* Wm. Clendinneng & Sons, Montreal, *

2 Can. O
Q D. C. CAEOI.L& Co., Pittsburg, Pa.

at The JoDNSON Mfg. Co., San Francisco, 9
O 0.11.

*

« *
o *o*o*o*o*o*o*o*o#o«o*o*o# o

LEVIATHAN
DYNAMO ^
BELTS

mm
R«_IIM S-TRAIGI-l-r,

Are Strongev. will run_.more ..steadily,

and transmit'Mnore -piwer :_tlf;rii any

belt made. Otl has no.Sffecf dn. them.

Cost less than leather. ».- Every -belt

o-naranteed. ffrite for price aiid sample.

MAIN BELTING CO.,
Sole Maimfaotiirers.

1 22 1 1 235 Carpenter St . Philadelphia.

120 Pearl Street. Boston.

248 Randolph Street Chicago.

Main Dnving Belts a Specialty.

BROOKLYN, N. Y.
Manufacturers of the

Morrii "Cliai" and "Componif Saif Water

Tfllifi Boilers.

BUILT IN UNITS OF 50 TO ( ,000 H. P.

niiiTinfti. Beware of infrinn:er.s, they will

uAUIIUii. be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of iron Work.

S^pecifloatiotm. Urawingw and Prices fmiiiwhcd
oil application.

Send for Catalogue of Climax and Compound Boilers.

ROOTIMPROVEDWATERTUBE BOILER.

SBLLINQ AQByrS:

Monadnock Block, Chicago, III.

Neave Building, Cincinnati, Ohio.

Security Building, St. Louis. Mo.

ABENDROTH & ROOT
I MFG. CO.,

is Cliff street. NFW YOBLK.

Special attention Riven to the building of Electric Motor and Trail Cars,

eaiiiiers of BHll \o. V Tnjck vrith snlirl fnrEed frame, and "Eureka" Maximum Traction PWota) Truck

REG.TRADE MARKS Jhe Rhosphor Bronze SmeltingCo.Qmited,
2200 WASHINGTON AVE.,PHILADELPKIA.

)
"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS,.CASTINGS,WIRE,RODS,SHEETS,ETC.

''':">>doz3umy" — DELTA METAL—
'Ov -^ CASTINGS, STAMPINGS and FORGiNGS

^ ORIGINAL AND Sole Makers IN THE U.S.
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The Painter=Morrison Push Button Flush Switch.

PATENTED DECEMBER 22, 1891.

This Switch is absolutely the only Flush Switch on the market combining simplicity of

construction with perfection of mechanism.

They are entirely fire and damp proof, sides and base being porcelam.

Thev can be wired without taking apart, saving time and labor.

.

j j

The finishing plate can be made to harmonize with other decorations of the room, and need

not be put on till all other work is done.

They are positively non-arcing. .,_,.„,.,. ,.

They can be placed in groups and are easily accessible in all their parts.

The buttons indicate by the touch whether on or off.
. ^ ^ . t,

They are finished with brass, nickel or copper face plates, and all parts are interchangeable.

The Switch is lO ampere. Double Pole. ,,...• j
Price $2.00. A small extra charge for any special finish desired.

nORRlSON SOUTHERN ELECTRIC CO.,

MANUFACTURERS,

Hoer. Building, BAI_T1 IVIORE, IVI D.

IM

HART FLUSH

SWITCHES
Fur single switches or gangi-i. Time saved in installing the

switch more than pays for the box. Prices low.

THE HART & HEGEMAN MFG, CO.,
HARTFORD, CONN.

Vertical Philadelphia Corliss Engines,

Simple, Compound and Triple Expansion-Any Power.

CONDENSERS, AIR PUMPS, BLOWING ENGINES,

COMPRESSORS, HEATERS, STEEL CHIMNEYS.

Harizontal Philadelphia Corliss Engines,
A.ryy S-tyle.

SELLINCi AGEXTS:
New York, Chas. A. Bennett, 126 Liberty St.; Boston, Kellogg& Witherbee,

41 Federal St.; Chicago, Wm. F. Parish Mach. Co., flarquette Building, Chicago,

111.; W. J. Creelman, 818 Granite Building; Charlotte, N. C, Mecklenburg Iron
Works; Detroit, Louis Scofleld, Rooms 10 and 11 Peninsular Bank Building;
Johannesburg, Z. A. R., Sherrlff Swlngley & Co.; New Orleans, La., Consol'-

Idated Eng. Co., Ltd., 817 Union St.

Philadelphia Eng. Works, itd., Phiiaieipiiia, pa

Have you seen it?

A NOVEL OIL FILTER.
Write and ask questions—
maybe it'll pay.

METROPOLITAN ELECTRIC CO.,

186 Fifth Ave., Chicago.

AMERICAN-BALL ENGINE.
1 he result of twenty=five years' experience with four thousand engines, designed

and built by Mr. Franl< H. Ball.

The latest development in practical steam engineering. New features, improved design and
finish, but the same old valve that has saved thousands of tons of coal in the last quarter of a
century, and is the only form of valve used in single valve automatics, that follows its own wear,
and never leaks.

We also build a full line of multipolar dynamos and motors, and our new si.x-polc generators are
adapted to our American-Ball Engine, making complete and symmetrical generating units

AMERICAN ENGINE CO., Bound Brook, N.J.
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CENTRAL STATION EQUIPMENTS.

DIRECT CURRENT APPARATUS
For Distribution over City Mains.

AND MULTI-PHASE APPARATUS
For Transmission to, and Distribution Over, Suburbs and Outlying^ Districts.

IMOIVIY IN OEIMER^^-riOIM.
EOOIMOIVIY IN T-RAIM3IVIISSION.

EOONOIVIY IN DIST-RI
EXTENSION OF SPHERE OF OPERATION.

N.

GENERAL ELECTRIC CO
Main Office.- SCHENECTADY, N. Y.

Sales Offices In all Large Cities of the United States. For Canada: Address Canadian General Electric Co., Toronto.

The Holidays are Coming.
Why not make a present of an electrical book to those you desire to remember at Christmas or New Year's?

are most appreciated. Note the following:
Useful presents

NEW DYNAMO TENDERS' HAND-BOOK.—By Lieut.

"P. B. Badt. One hundred and forty Illustrations. Price
$1.00. An entirely new and up-to-date work, 226 pages,
flexible cloth binding, size of page 5% by 3^ inches.
Designed for dynamo tenders, linemen, stationary and
marine engineers. Just the book for men who wish to
leam how to operate and care for electric light installa-

tions. The only book of the kind in the English language.

BELL HANGERS' HAND-BOOK.—By Lieut. P. B. Badt.
Third Edition. Eighth Thousand. One hundred and six

pages, 97 lllustratlgna. Just the book for those engaged In

semng, installing or handling Electric Batteries. Electric
Bells, Elevator. House or Hotel Annunciators, Burglar or
Fire Alarms. Electric Gas Lighting Apparatus, Electric
Heat Regulating Apparatus, etc. The only book of its

kind. Simple as A, B» C. Price ?1.00.

ELECTRIC TRANSMISSION HAND-BOOK.—By Lieut.
F. B. Badt. First Edition. Three Thousand Copies.
Ninety-seven pages, twenty-two illustrations, twenty-seven
original tables. Gives more practical information on the
subject than any work published to date. The book con-
tains all necessary information for Power Producers, Cap-
italists, Agents, Engineers, and Motor Inspectors. With
this book anybody may make estimates on the cost of
Transmission Plants. A practical and reliable work. Price
?L0O.

INCANDESCENT WIRING HAND-BOOK.—By Lieut.
P. B. Badt. Profusely illustrated. Price $1.00. Type page
5»^ by 3 inches; flexible cloth binding, slxty-sIx pages,
thirty-five cuts and Ave tallies, three of which are 12 by IS

Inches. These tables give at once, and without any calcu-
lation, the size of wire required in each case for any per-
centage of loss. A timely book, containing ftill Icstructlons
for Incandescent Wiring, and complete Information con-
cerning Methods of Running Wires, Location of Safety
Devices and Switches, Splices, Insulation and Testing for
Faults, Wire Gauges, General Electrical Data, Calculating
Size of Wires, Wiring of Fixtures, Elevators. Buildings,
Isolated- and Central Station Plants. The only complete
book of the kind published.

DERIVATION OF PRACTICAL ELECTRICAL UNITS.
—By Lieut. F. B. Badt and Prof. H. S. Carhart. Price,
postage prepaid, 75 cents. This Is a very handsome book
of sixty pages, printed on fine, heavy paper, with
neat cloth binding. It contains Portraits and Bi-
ographies of Ohm, Watt. Faraday, Joule, Gauss, Weber,
Sir William Siemens, Dr. Werner von Siemens, Voita,
Ampere, Danleil and von Jacob!, together with a carefully
prepared table of Practical Electrical Units, with their
relative values. In no other single volume can this rare
collection of portraits be found.

THE TELEPHONE HAND-BOOK.—By Herbert Laws
Webb. One hundred and forty-six pages, 138 Illustrations.
cloth, hand-book size, price ?1.00. Extract from Preface:
"This little book has no pretension to be considered a com-
plete treatise on telephony as it exists in America. The
time for such a work is not yet come. But It Is felt that

there Is a demand for a practical book on telephone work-
ing and management, and the Telephone Hand-Book
is an attempt at meeting that demand. With the exception
of a few chapters dealing with certain forms of trans-
mitters and receivers used in Europe, which are given for
the information of those who may wish to engage in the
manufacture of telephones, the hook is based entirely on
standard American practice; and most of the material,
apparatus and methods described are peculiar to or have
originated in' thl8-country.'> No paina'^have been spared
to make It the best book of its kind; It Is right up to
date, • Intensely practical, and so plain and clear In its
iajiguflge that anyone can nr^erstand and learu from It

everything regarding telephone work and management.
It conforms in size and style to our other Hand-books
which have been so favorably received by the entire elec-
trical fraternity,

THE BOOK TOU WANT.
DESMOND, CHAS.—Electricity for Engineers. Constant

Current. A clear and comprehensive treatise on the prln-
clples, construction and operation of Dynamos, Motors,
Lamps, Indicator and Measuring Instruments; also a full
explanation of the electrical terms used in the work. Al-
ternate Current Apparats. Containing an explanation of
the principles governing the generation of, and a descrip-
tion of the instruments and machinery used In connection
with Alternate Electric Currents. Illustrated. Revised
Edition, 12mo, cloth. Chicago, 1893. $2.50.

BUCKLEY, W. J.—Electric Lighting Plants, their cost
and operation. Two hundred and seventy-five pages, manv
Illustrations and diagrams, cloth, 1894, $2.00; paper .$1.00.

The purpose of this work is to give to intending purchasers
of lighting plants such details as may aid them in forming
a fair estimate of the cost of construction and operation
of a proposed plant. Data compiled from station reports
of electric lighting plants employing overhead circuits,
with suggestions pertaining to the information usually
desired by the non-technical purchaser.

CROSBY, O. T., AND DR. LOUIS BELL.—The Electric
Railway In Theory and Practice. A complete treatise on
the construction and operation of electric railways. Second
Edition, revised and enlarged. One hundred and eighty-
three Illustrations, 8vo, cloth, New York, 1892, $2.50. In
this work will be found a full discussion of the principles,
apparatus and methods of construction employed In electric
railroading. The treatment of the subject Is thoroughly
practical, and will recommend Itself alike to the electrical
engineer, the student and the electric railway manager,

LOCKWOOD.—Electricity, Magnetism and Electric Teleg-
raphy. A practical guide and hand-book of general In-
formation for electrical students, operators and Inspectors.
Three hundred and seventy-six pages. 152 Illustrations,
$2.50.

A DICTIONARY OP ELECTRIC WORDS, TERMS AND
PHRASES.—By Prof. E, J. Houston. Third Edition, Re.
vised and Enlarged. One volume, octavo, 750 pages, il-

lustrated, cloth. Price $5.00. The new edition contains
over 5,000 terms and 75 new illustrations. Concise d^nl-
tions of electrical ternis in general nee, illustrated descrip-
tions of electrical apparatus, and clear explanations of
electrical phenomena. A work needed In every sclentiflo
library and an invaluable reference book to both studenta

1, and^'professional'men. One" of the features of the dlo
tlonary Is that it Is not a mere word-book. The worda^
terma and phrases are Invariably followed by a short,
concise definition, giving the sense in which they are cor-
rectly employed.

THOMPSON.—Dynamo-Electric Machinery. A text-book
for students of electro-technics. Fourth Edition. Rewrit-
ten and revised. About 1,000 pages, fully Illustrated, 39
plates. iQ-W.

DYNAMOS, ALTERNATORS AND TRANSFORMERS,
by Gisbert Kapp, M. Inst. C. E., M. Inst. B. E, Recently
published. 12mo, cloth, 493 pp., 138 illustrations. Price $4.
The book gives an exposition of the general principles

underlying the construction of Dynamo-Electric Apparatus
without the use of high mathematics and complicated meth-
ods of investigation, thus enabling the average engineering
student and the average electrical engineer, even without
previous knowledge, to easily follow the subject.
CHAPTER I.—Definition. Efficiency of Dynamo-Electrlo

Apparatus. Measurement of Electric Energy. Principal
Parts of Dynamo. Distinction between Dynamo and Al-
ternator. Use and Power of these Machines. CHAPTER
II.—Scope of Theory. The Magnetic Field. Strength of
Field. Units of Measurement. Physical and Mathematical
Magnets. Fields of a Mathematical Pole. CHAPTER III.
—Magnetic Moment. Measuring Weak Magnetic Fields.
Attractive Force of Magnets. Practical Examples. CHAP-
TER IV.—Action of Current upon Magnet. Field of a Cur-
rent. Unit Current. Mechanical Force between Current
and Magnet. Practical Examples. English System of
Measurement. CHAPTER V.—The Electromagnet. The
Solenoid. Magnetic Permeability. Magnetic Force. Line
Integral of Magnetic Force. Total Field. Practical Ex-
ample. Extension of Theory to Soleuoidai Electromagnets.
Magnetic Resistance. CHAPTER VI.—Magnetic Properties
of Iron. Experimental Determination of Permeability.
Hopklnson's Method. Energy of Magnetization. Hyster-
esis. CHAPTER VII.—Induced Electromotive Force. Cut-
ting or Threading of Lines. Value of Induced Electro-
motive Force. C. G. S. Unit of Resistance, Fleming'3
Rule. Electromotive Force of Two-Pole Armature. CHAP-
TER VIII.—Electromotive Force of Armature. Closed-Coil
Armature. Winding. Bi-Polar Winding. Multipolar Par-
allel Winding, Multipolar Series Winding. Multipolar
Series and Parallel Winding. CHAPTER IX.—Onen-Coil
Armatures. The Brush Armature, The Thomson-Houston
Armature. CHAPTER X. Field Magnets. Two-Pole
Fields. Multipolar Fields. Weight of Fields. Determina-
tion of Exciting Power. Predetermination of Character-
istics. CHAPTER XI.—Static and Dynamic Electromotive
Force. Commutation of Current. Armature Back Ampere-
Turns. Dynamic Characteristic. Armature Cross Ampere-
Turns. Sparkless Collection. For Contents of Chapters
XII-XVIH see our new book catalogue.

Above books, or any other electrical works published, sent prepaid on receipt of price. Address

ELECTRICIAN PUBLISHING CO., 510 Marquette Building, CHICACO.
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WTE5I

IFfe-

WILLARD

STORAOE

BATTERY
l|n JOINTS
M SOLDER

1 PASTE
I lU PELLETS

pmTlflSUlATION

'"'"- BATTERYC-
CLEVELAND OHIO

"We Guarantee No Infringements.
Purchasers Protected,

gAWNIDE

'iTHER.

IHULTZ'S PATENT

LBf COVER.

rEen> DRESSING

SEa CEMENT.

Sl] d jor(iyculars"

SHULTZ PATENT '.,

J WDV£N LEATHbR LINK BELTING

^YJiAHO
e^ELTIN&j »t. 1,0111s, aio., U.S.A.

BBASOHES: 164 Summer St., Boston; 113 Liberty St., Sew Toil, l__i < 'tl I -I
, Fhlladelplil*.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue. \ II/ojfrareA

VULCANIZED FIBRE GO.

:STA.I :^ IS73.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIDRE
factory:

wilmington, del.

In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

The Standard Electrical Insulating Material of the World. i4deys°tTnI^^vork.

GRIMSHAW WHITE CORE.

RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

REWIRED WITH RAVEN WHTTE CORE WIRE

OFFICE
Th^ F'orris Wh^^l Co.

1131 THE Rookery.

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gehtlemeh:—^After carefully consider-
ing the merita of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test

will no doubt be a most severe one.
Yours very truly

THE FERRIS WHEEL CO.
By L. V. Rice. Mct.

Used exclusively for all Incandescent Light-

ing at World's Columbian Exposition.

Used in some of the largest buildings in the Unidei
States.

Used by some of the largest Central Stations

and Fire and Police Departments in the U. S.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St.. .New Ysik. BEANCHES; j CHICAGO; BOSTON: SAN FRANCISCO.
1 320 Dearborn St. 134 Congress St. 102 Sacramento St,

Black Diamond File Works.
Est. 1 863

Twelve

i Medals

Awarded at

International

Expositions.

nc. 1895.

Special Prize

Gold Medal .

at Atlanta,

1895.

Onp goodM are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBINQ.

For Electrical and Mechanical Purposes, Railway Dust Guards, Washers
and Packings. Patent Insulating Cleats.

MANUFACTURED BY

THE KARTAVERT MANUFACTURING CO., Wilmington, Del .

X-RAY APPARATUS.
Ruhmkorff Coils, with or without Oil Insu-

lation.

Spark in Air, four to fifteen inches.

High Frequency Coils.

Spark in Air four to six inches, gives very

powerful excitation of tube.

Any style of mechanical breaks applied.

Flucroscopes of all sizes.

Tungstate of Calcium.

Crookes Tubes of any style with adjustable

vacuum connections.

Storage cells for all kinds of work, unex-

celled for the operation of coils.

RUPRECHT ELECTRIC CO.,
CI-eve: I-AND, OHIO.

Klcctrlc I.lKhtiiiM; and
I'owur Aiipuratuti.

THE

Bnston, MneH., No. 180 Suniinor ,St.

Now York, N. V,, Nii. « l!io:id ,Sl.

rhllliili:l|illlH, I'll.. Nil, MWAivh St.

Atl:iiilii,(::i., l<:i|i>IUIili'lllili>.

ChliuiKii.iJI.. MiinliilMiii'k IMiJk.

St. JxiuIk, Mil., Wl.liiwi iKia IMiIk.
Hun l''riuir.l«oo, Clil.. Nu. If. I'lrsl .St,

riUBliiny. I'ii., .Iiiliii K. iiiil.'iii. caniOKlo Bldg.
1)1 iivi'i, cuiu., liuHflull ju ( :o.

v.i. 10 Af(: liyriuino lOUIlKhti v,'XiOc&n(Jli)|iowor.

BRUSH
ELECTRIC CO.,

Office and Works, Cor. Beldon and Mnaon Sts., CIiKVULjIIVd, onio.
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EVERY SATURDAY.
Vol. XiX. CHICAGO, DECEMBER 26, i8q6.

1 cents per Copy>
No7 26

SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

"'Tr!HixsoN?'' Simplex aiectrical Company,
mn Monadnock Block. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

STANDARD UNDERGROUND GABLE GO.,
THE KOOKERY.
CHICAOO.

WESXIXGHOUSE BUILDING.
PITTSBURG.

TIME=! BUILDING,
XEW YOEK.

ELECTRIC CABLES, CONDUITS, WIRES AND ACCESSORIES.

WILLAKD L. CANDEE. (.Eusinoss Manager?
H. DUEAA'T CHEEVEE,

(•Bosmass flumagers. GEO. T. MANSON, W. H. HODGINS,
Gen'l Supt. Secretary.

THE OKONITE COMPANY, LIMITED.

^ON'^:
253 Broadway, New York.

INSULATED

WIRESandCABLES,
For Aerial, Submarine and Underground Use.

,
Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape.

BRANCHES go, Boston, Philadelpliia, Pittsburgh, Minneapolis, Cincinnati, Kansas City,

Omaha, t^u isville. St. Louis. San Francisco. London and So. America.

PARANITE
INSULATED WIRES .# CABLES

For Aeriai, Submarine and Underground Use.

White Gore Lamp Cord.
Telephone and Telegraph Cahles a Specialty.

Indiana Rubber & Insulated Wire Co.,-'TNmX°'

LDNDELL MOTORS.

Armored
Insulating

Conduit.

Interior Conduit

& Insulation Co.
General Offices and '^Vorks

:

34tli Street. - - NEW YORK'.

WIRES AND CABLES

OFFICE AND FACTORY, SANDUSKY, 0.

Mayer & Engiund, Betz Bldg., Piiila.. Pa.
5mitti & Wallace, Hamilton 5t.,Bost<in,Mass.
Ed. P. Sli4rp, 44 Niagara St., Buffalo, IS. V.

ur s; Partridge, Bank of Co
!dg., St. Louis, no.

J. M. Atlcinson & Co.. I439nonadnocfc BMg.,
CliicaKo. ill. ,

Reger& Atwater, '214 Pine St., San Fran-
cisco. Cai.

:tricCo., 171 Adams St., Cli.cntp).

irry fl. Shaw 126 Liberty St., New Yorlc.

WESTIIM ElBDWical Ingtoument Co,,

114 120 William St., NEWARK, N. J., U. S. A.

Weston Standard
Portable
Direct Reading

Voltmeters.
Miiiivolimeters,
Voitammetera,
AntmetprH.
Slillianiineter^i.
QrouDd I>ete<'iorB and
C*rcait Tewtera,
OhmmeterH.
Portable Galvanometers.

Oar Portable iDstmnieDts are recognized as
The Standard tho wnrM -•ver, The Semi-Port-
able Laboratory Standards are etlU better.

Oar Station Voltmeters and Ammeters are
aoRnrpaBsed Id point of extreme accuracy and
loweat conBumptlon of energy.

The NORTHERN ELECTRICAL MFG. GO.
Viadison, 'XA^IS.,

Manufacturers of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILINO OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space in the ordinary manner. All bearings

self-oiling. See our new patented device for CONNECTING nOTORS DIRECT TO LINE SHAFT
SAVING BELTS, PULLEYS AND FLOOR SPACE.

a.i-f-re:o f". ivioore:,
MANUFACTUFIER OF

INSULATED ELECTRIC WIRE,
300 AKD 303 WORTH THIRD STREET. <e - PHI1.A»EI,PHIA. PA.

INSULATED WIRES and CABLES
Aerial,

Underground and

Submarine,
For

FEEiEPHOXE,
T£IiE(iRAPH,
LIGHT and FOVTER.
Lead encasing in all its

Branches.

KEBITR TAPES.

W. R. BRIXEY, Mfr.,
J. E. HAM, Cen'l Agt.
203 Broadway, New York
S. F. B. Morse,

Chicago. III.

CALIFORNIA
ELECTRICALWORKS.

San Francisco, Cat.
NEW ORLEANS
ELECTRIC CO.,

New Orleans, La.
KENNEDY &
DUPEROW,

Washington, D. C.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

"CAHALL"
VERTICAL WATER TUBE BOILER.

BEST IN THE WORLD.
Manufactured by

The Aultman & Taylor Machinery Co.

SEND FOR CATALOGUE.
Cahall Sales Department.
Sole Agents for the TJ. S.

Bank of Commerce BIdg., Pittsburg.

The Rookery. Chicago.

542Drexei BIdg., Philadelphia.
inifiTremonl RiHc. RostOD.

US Taylor Bulldlni?, New York City.

THEATRE DIMMERS.
mOR CLADRHEOSTATCO.,Westfield,K. J.

IMPORTED

CARBONS
^^te FOR ARC LIGHTS.

/ Soft Cored and
/ Solid.

Wkite fob Peices.

55 S. Canal St.,

ED. WEBTHEIM, ..Cliicaeo.

MURRAY IRON WORKS, BURLINGTON, lA.

Economical
Power Plants

Complete-

SOLE
MAKERS IN THE

U. S. A.

THE Fuel Economizer Co.,

MAIN OFFICE AND WORKS: MATTEAWAN, N. Y.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
.TOLIANSOHOLL&CO., - 126 Litierty St., N. Y. City.
THE BEYNOLD3-LABOB & CO.. 41 Kn. 7tll St.. Phlla.
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We build all necessary apparatus for tlie ti*ansniission of Xllectrical

PoTver tlu'ougli factory or otUcr bulldingH.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORE, H. B. Coho & Co., Mail and E.vpress Building.

PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St-

BOSTON, G. M. Angier & Co., C4 Federal St.

ELMIRA, S. N. Blake.

ST. LOUIS, Western Electrical Supply Co.

KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bldg., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ,ALLEN& KELLY, spnwio,

Alcatraz Electrical Compound
J

Mannfactnred by

THE CALIFORNIA ASPHALT CO.,
57 East 59tli St.,

NEW YORK.

ABSOLUTELY UNEQUALED FOR
El-ECTRICAL AND WIRE INSULATION, Insulating Conneptions, Dynamos and Motor Bases, Battery and Accumulator

Shelving, Circuit and Switch-Boards.
WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under

cement, etc.
PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATING CABLES, Lead-Covered Pipes, and all underground work.
I 1,

^[-^^"^^^^ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraii Asphalt, and possesses many well-known points of superiority.

\^Au t" "'"1'^ under sevr-re and e.\acting conditions, and has given perfect satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.
Adheres Tenaciously. Not affected by Thermal or Climatic Conditions. Resists the action of the Elements, Aciils, Alkalies, Sewer Gases, and possesses
great strength and elasticity, fieing the producers of the raw product, we are enabled to save the middleman's profit, and offer consumers a superior article at a
very low price.

SAMPLE UPON APPLICATION. « P Wll I lAMe Sole.Agen.C.P.WILLIAMS, U.S.A. 39-41 Cortlandt St., New York City.

WATER WHEELS
FOR HEADS OF 3 TO 2,000 FT.

For Electric Power and Lighting Plants.
These Wheels arc specially designed for, and adapted to, electrical pur-

poses, and secure a high guaranteed percentage and great steadiness of
moliiin, under variable loads. An unequaled concerttration of power, and
nil unprecedented high velocity. Its quickly operating balanced gates
alloiii prompt and fine regulation Ijy governor. Satisfaction guaranteed
where others fail.

'I'lie turbines installed by .las. Ijed'id & Co, in the plant of the Niagara
Fulls Hydraulic Power <t Manufacturing Co. are described in an article en-
lilli-d "Niagara Power Transmission." Three of these wheels generate 2,^00
h. II. each, under a head of aao ft., at a speed of 350 revolutions per minute.
'I'lic' t'uiirili, it is calculated, will develop i,:iO() h. p., with the same head, at
:i'iii )*(^'l.llll ifiiis per minute.

Write for Catalogue and state your wants.

James leffel ^ Co.,
Springfield, Ohio, U.S.A.
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Science

Crowns

The '* Pioneer"

as the benefactor of humanity

in presenting the

BEST LIGHT;

the nearest approach to daylight

yet attained. Soft, steady, safe,

simple and saving.

The electric ARC LIGHT CO.

LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN.

687 & 689 Broadway,

NEW YORK. 15oh:ottt?.3.

Jewell Belting Go.

TANNERS OF

OAK BELTING LEATHER,
llannfaeturers of ... .

High Grade Oak Belting,

HARTFORD, CONN.

X-RAY APPARATUS.
Ruhmkorff Coils, with or without Oil Insu-

lation.

Spark in Air, four to fifteen inches.

High Frequency Coils.

Spark in Air four to six inches, gives very

powerful excitation of tube.

Any style of mechanical breaks applied.

Fluoroscopes of all sizes.

Tungsfate of Calcium.

Crookes Tubes of any style with adjustable

vacuum connections.

Storage cells for all kinds of work, unex-

celled for the operation of coils.

RUPRECHT ELECTRIC CO.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Abendroth 5: Root Mf. Co. xix

vVddressograph Co viii

American Battery Co ,

American Carbon Co
American El. Heat. Corp..

American Ei. Meter (Jo—
American Elec. Works — xiii

American Engine Co viii

American Rheostat Co—
Armorite Int. Con. Co.. . . iv

Arnold. B.J xvii

Auto. Cir. Breaker Co xviii

Bain.Foree xvii

Baker & Co xii

Ball Engine Co
BamettCo.,G. &H xxii

Besly & Co..Chas. H xxli

Brady, T. H xiv

Br!ilCo...T. G xix

Brixey, W. R 1

Brown, D., Cedar Co xiv

Brush Electric Co xxli

Bryan & Humphrey xvii

Buckeye Electric Co
Butler Hard Rubber Co...

Cahall Sales Dept
California Asphalt Co....

Card Electric Co Iv

Central Electric Co
Channon Co., H xix

C. B. &Q. R. R xiv

Johns Mfg. Co., H. W xii

Kartavert Mfg. Co —Chicago Fuse Wire & Mfg. FiberiteCo., The ix

Forest City El. Works....
For Sale Advertisemts xiv Knott, L. E.. Apparatus Co. vi
Fort Wayne El. Corp xii Krotz, Allen &KeUy ii

Climax Gas Engine Co . . . . xviit Fuel Economizer Co i Ivusel, The D.A.Tel. Mg.Co.xvli

Garlock Packing Co Lasell&Co., Edward xii

Colburn Electric Mfg. Co..
Garvin Machine Co., The . Leclauche Battery Co xv
General Electric Co xxi Leffel & Co., James... Ii. xviii

Conn. Tel. & El. Co.. The. xvii
GilmoreEl. & Mfg. Co.... Leonard, Ward, Elec. Co..

Cutter El. & Mfg. Co viii
Globe Elec. Heating Co... iv

Goodyear Vulcanite Co.... xii Locke, Fred. M xii
Dayton GlobelronWks.Co.xvlil Guild & Lord Lombard Water Wh. G. Co. xiii

Hart,C.S xiv Main Belting Co

Diehl Mfg. Co vli
Hart AHegemanMfg. Co.. vii Manhattan Gen'lCons. Co.

Hemin^'ray Glass Co xiii McKeague, J. B
and Mech. Engineera... xvii Henney Buggy Co viii McLennan & Co., K

Dixon Crucible Co.. Jos... viii Hine ifc Co., L. A xiv McNaughton Co., J. C... xiv

Eastern Elec. Cable Co.... Hine &. Robertson McRae, A. L xvii

Eddy Elec. Mfg. Co ii
Hodge, Walsh & Loring... xiv Metropolitan Elec. Co—

Edison Dec. & M. Lp. Dept. Holmes Fibre-Graphite Co. xii Midland Electric Co

Edison Mfg. Co xiii

Electrical Mfg. A Sup. Co. xvi

Huebel & Manger xiv Moore Alfred F. . 1

Illinois Engraving Co.... xiii Morrison Southern El. Co.

Electric Appliance Co xii imperial Porcelain Works Murray A Co., Jas. J

Electric Arc Light Co Hi Ind. Rub. it Ins. AVire Co. i
Murray Iron Works i

Electric Storage Batt. Co. xx InteriorCondult AIns. Co. i National India Rubber Co.
Electrician Pub. Co Internat'l Cor, Schools., viii National Ore & Red. Co.. xix

. viii, xii, xiii, xiv.xvili, xix International Elec. Co xiv N. Y. Accumulator A El. Co. xii
Empire China Works xvi Iron-Clad Rheostat Co . . . i New York Ins. Wire Co. xxii
Eyanson & ArmKiester.. xiii Jenney Elec. Motor Co ... . Northern Elec. Mfg. Co ... . 1

Farr Tel. ACon.Sp. Co .... xvi Jewell Belting Co iii Northern Sn pply Co xiv

NorthwestEngineer'g Co. xTi

Ohio Electric Works., .ix.xiv

OkoniteCo., The 1

Orne Elec. Const. Co xvi

Otto Gas Engine Wks.... xviii

Partrick A Carter Co xiii

Partridge Carbon Co 1

Patitz, A. M xvii

Pearson, F. J. Mfg. Co
Peerless Rubber Mfg.Co.. . xii

Perkins El. Switch Mfg. Co
Peru Elec. Mfg. Co viii

Phila. El. A Mfg. Co
Philadelphia Eng. Works .

Phillips Ins'd. Wire Co. . xiii

Phoenix Glass Co xiv

Phosphor-BronzeS.Co.Ld. xix

Pratt.Chas.A xvii

IQueen & Co

Racine Hardware Co xviii

Reisinger, Hugo ix

Ruprecht Electric Co iii

Samson Cordage Wks xii

Sawyer-Man Electric Co .. xix

Schwarz. B xii

Sharp Elec. Mfg. Co., The. xiii

Shultz Belting Co xxii

Siemens & Halske E. Co..

Simplex Electrical Co., The. 1

Sioux City Brass Works . .
.

Smith, S.Morgan xvlil

Standard Paint Co
Standard Tel. & El. Co . . . xvi
Standard Therm, .t El. Co. x
Standard Underg.Cable Co. i

Stanley Electric Mfg. Co..
, v

Storey Motor & Tool Co. iv

Stromberg-Carlson Tel.
Mfg.Co xvii

Tagatz, H. A xiv
Triumph Electric Co

Valentine-Clark Co
Van Duzen Gas & Gasoline
Engine Co xix

VanNuis.C. S

Viaduct Mfg. Co xvi
Vulcanized FlbreCo xxii

Want Advertisements ... xiv
Washburn A Moen Mfg. Co. xiii

Webster, Warren & Co....xviii

Wertheim. Ed i

Western Electric Co iv

Western Tel. Cons. Co xvi
WestinghouseEl.&Mf.Co . . x

v

Weston Electrical Inst. Co. i

Weston Engine Co 1

White Co.. TbeO. C xiv
Whitney Elec. Inst. Co.... xii

Wlllard E1.& Battery Co. . . xxii
Williams. C. P i

Willlamsp. Wd. PipeCo.. xxii

Wirt, Cnas

^<3r ^lassi-Fi^d Irtd^sc of JXdver-tis^m^rk-ts S^^ l^a^^ Vf»
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HARDTMIITH GORED CARBONS for Oirect and Alternating Current

ARO l-AIVIF»S, CHABIRSHAW AND Q. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated

GENERAL WESTERN AGENTS.

HABIRSHAW AND G. E. CO.'S
WIRES AND CABLES

CARBONS FOR SERIES ARC LICHTING.

Chicago EcJison Co.-,
DEALERS IN ELECTRIC LIGHTING SUPPLIES,

139 Adams Street, CHICAGO.

INTERIOR CONDUIT
lCUIVirvllNO'3 I^ATEIMXS

Note how the Wood-Lining does not crack.
OFFICE aND WORHB.

47B4B0 FDfiT STflEET. WEST

BJ DETROIT, MICH.

We manufac-
ture a high
Krade Koife
Switch for
switchboard
work. We call

ittheESwIlch.

^

We have in stock in our CIticago Store

WAITING FOR
YOUR ORDERS

i Sockets, Switches, Cut=Outs,

I
Tubes and Insulators,

fShawmut Fuse Wire and

I Knife Switches,

I
Bells, Annunciators,

i
Batteries, Push Buttons,

I
Fan Motors, Electric Supplies

I of all Kinds.

A qaick br^'nk switch, miide io Bizes from r.n

amijeruB capacity to 800
will be listed lu oar dow
We maDnfACtnre arc and
Damos aod direct corr*Dtii3ot(ir8, Alboarc
1 run nn.

lUD lu Dl ACS 1 I UUJ .'IF

Silt"" Western Electric Company.
Cliicag;o. New York.

THE

Storey
Motors.

Iron-clad. Completely Closed
In. Dust and Moisture ^,

Proof. No External Mag-
netism.

Specially Adapted for Direct
Connection to Machinery.

Special Direct Current Motors for All Classes of Work.

THE STOREY MOTOR & TOOL CO.,
Ar'?»?foTv^ 2 1 2-226 Carter St., Philadelphia, Pa.

CHICAGO OFFICE: 9Ietro|>olltan Elec. Co., 186-188 Fifth Ave.
JiE-\V YORK OFFICE: 1.-S0 I-iberty Street.

BRAXCH FACTORY : Hamilton, Canada.

El EPTRir HFflTFR^ available to all.tLLUiniu ncHltni minimum expense.

READ THE

PortaWeHeater for residences and offlces. size 2.3 inclies long, iin; inches
-Ingli, .'i inclies wide. Welglit 30 pounds,

i^' "- '"''""''

Highest Efficiency Simplicity, Durability, Production Quaranteed.our Mreet Car Heaters lead all competitors.
Send for new illustrated circular

THE GLOBE ELECTRIC HEATING CO., -^r^?.'"" Philadelphia. Pa.

ELECTRICAL PAPER.

THE CARD ELECTRIC COMPANY,
h/lans-Field, OKiio.

Generators for Power
Transmission and Iso-

lated Lighting-.

Generators are all Mul-
tipolar and Slow Speed.

A^reiitM Waiitvd in Uiioccii|tieil Territory

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Roiling
Mills, Bridges, Traveling
Cranes and Elevators,

^l rite for Estiiiaates.
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THE S. K. C. SYSTEM
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station Distribution,

ill and Factory Equipment.
Generators will be wound and guaranteed for an E. M. F. as high as

10,000 VOL-XS-
CORRESPONDENCE SOLICITED,

STANLEY ELECTRIC MANUFACTURING GUMPANY,
Piii-bs-FieIci, IN/I

THE ROYAL ELECTRIC CO., Montreal, Canada, are I

sole licensees for the manufacture and sale of the S. K. C. [

System in Canada. ,......!

., U.
BRANCHES OFFICES:

IMe^A/^ "Vorlc, 33 Oor-tlamd-t Sfct.

^^n Pr^n^is^^, 1^6 IVIsirlcc
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OUR HIGH FREQUENCY

X-RAY COIL
Can be Relied Upon to Work at All Times.

VJi-idispu-ted Supremaoy.
WHAT OTHERS SAY MAY INTEREST YOU.

L. E. K^OTT APPARATUS CO., Boston, Mass. Ohio Wesleyan Unnersity, Delaware, Ohio.

Gentlemen: -The Tesia Coil which you made for me has given perfect satisfaction. I consider it superior to the

Rhumkorff Coil. With it 1 have reproduced many ofTesla's interesting experiments. As a means of exciting Crookes

tubes I have found nothing equal to it. Sincerely, ( PROF i WILL 0. HORNELL.

Manufacturers of

High -Grade X-Ray
Apparatu -, me-
chanically and
scientifically per-
fect.

L E.Knott Apparatus Co.,
"^

Microscopic, Chemical and Physical Apparatus.

14 ASHBURTON PLACE, BOSTON, MASS.

ew X-Ray
. Paper,

Superior to Plates.
Knott Direct Current High Frequency Coil for ,\-Ray Work.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accnmnlators.
American BaUery Co.

Electric Storage Battery Co.

N. Y. Accumulator & El. Co.

Willard Elec & Battery Co.

AnonnciatorS.
Central Electric Co.
Ctiicago Gen'l Fixture Co.

Commprcla' VA. Supply Co.

Electric Aopliance Co.
Partrick &. Carter Co.

Arc Lamps.
Central Electric Co.
Chicago Gen'l ^'ixture Co.

Commercial El. Supply Co
Diehl MSg Co.
Electric Arc Light Co.
Ft. Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.

Perkins Elec. Switch Mfg. Co-

Standard Therm. & El. Co.

Van Nuis, C S.

Weatingbouse El. & Mfg- Co.

Arc Liight Cord.
Samson Cordage Wka.

Assayers.
Nat'I. Ore & Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.

Central Electric Co.

Chicago Edison Co.

Chicago Genl Fixture Co.

Commercial El. Supply Co.

Edison Mfg. Co.
Electric Appliance Co.
Electric Storage Battery Co.
Leclanche Battery Co., The.
Metropolitan Electric Co.
Midland Electric Co.

N. Y. Accumulator .t El. Co.
Northwest Engineering Co.
Ohio Electric Works.
Pearson. F. J. Mfg. Co.
Western Electric Co.
Willard Elec. & Battery Co.

BeUs.
Central Electric Co.
Commercial Kl Supply Co.
Electric Appliance Co.
Euebel & Manger.
Ohio Electrlo Works.
Partrick & Carter Co.
Western Electric Co.

Beltlne-
Channon Co.. H.
Jewell Belting Co.
Main Belting Co.
Shultz Belting Co.

Boilers.
Abendroth & Root Mfg. Co.
Cahall SalCR Department
Clonbrock Steam Boiler Co.
Murray Iron Works.
Racine Hardware Co.
Weston Engine Co.

Books, Klet^trical.
Electrician Publishing Co.

Bronze.
Be8ly&Co.,Cha8. H.
Phoaphor IJroDEeSm.Co..Ltd.

BroHhes.
Comtnercial El. Supply Co.
Holmes Flbro-Oraphlte Co.
McKcaguo. J. B.
PartrldKe Carbon Co.
Phlla El. A Mfg. Co.
Wirt. Chan.

Barslar AlarmM.
Coinmerci:il 1.1. Sujifly Co.
Electric Aripliance Co.
Huebel & .Manger.
Parlrlok 'i. ' urter Co.
Westera Kl'xtrlcCo.

enables /HfN* Inaulatud WlroH.)
43abl«s, Klertrlc (HeelnBu-

Iftted Wlrcfi). Copper,
Hhrftt and Bar.
American Eleo. Works.
Rrlioy. W. K.
Central I'.le'^rlc Co
<:ommcrclui El. Supply Co.
KftnMrn Eloctrlo Canio Cn.
(nd. Uubbor fa InH. Wire Co.
M«;tropolltari Klcotrlc Co.
Moore. Alfred F.

Now York Inn. Wire Co.
Simpler Klftcirlcal Co.
fltandard Undirifround O Co.
Wa'.hbiirri i'^ M')':n Mfg, Co,
WMV^ro Kl'^otrlo Co.

<*arl»ons. PointsA Plates.
Arnorlcan Carhon Co.
Ccfitriil i;i' 'trir Co.
ChloMO Kdlion Co.
Ohlcaro "^onnral Fixture* Co,
f.'omin»:r'lal Kl. Supply Co.
Klootrlo Appllftncfl Co.
General P.lnotric (U).

Partridge Carbon Co.

Relslnger, Hugo.
Standard Paint Co.
Wertheim. Ed.
Weot.ftrn Electric Co.

Compound.
California Asphalt Co.
Commercial El. Supply Co.
Electric Appliance Co.
Johns Mfg. Co.. H. W.
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond Co.
Commercial El. Supply Co.
Electric Appliance Co.
Interior Conduit A Ins. Co.
Williamsp't Wood'nPipe Co-

Constrnction &. Repairs.
Ft. Wayne Elec. Corporation.
Hodge, Walsh & Loring.
Piqua Iron Works.

Contractors and Electric
Light Plants.
Arnold. B. J.

Bain, Force.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Climax Gas EngineCo.
Clymer & Heilman.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, \\"alsh & Loring.
Jenney Elec. Motor Co.
Northern Electl. Mfg. Co.
Patltz, A. M.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westtnghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besiy&Co., ChasH.

Copper Wires.
American Electrical Works.
Besly &Co., Chas H.
Brisey, W. R.
Central Electric Co.
Chicago Edison Co.
Cummercial El. Supply Co.
Electric Appliance Co.
FiberiteCo., The.
General Electric Co.
Ind. Rubber & Ins Wire Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simples Electrical Co.
Standard Underground C. Co.
Washburn .t Moen Mfg. Co.
Western Electric Co.

Cordage.
Samson Cordage Wks.

Crookes' Tubes.
Central Electric Co.
Commercial i;i. Supply Co.
Edison Dec. & M. L. Dept.
rdlson Mfg. Co.
Perkins Elec. Switch Mfg.Co.

Cross-Arms, Fins and
Brackets.
Brady, T. H.
f^'cntral Electric Co,
Commercial 101. Supply Co.
Electric Appliance Co.
Farr Tol. sConat. Supply Co.
Flborlte Co.. The.
Locke. Fred. M.

Cut-Outs and Mwltclion.
Automatic Clr. Breaker Co.
Central I'.U-drUt Co.
Chicago EdlHon Co.
Chicago Gon'l Fixture Co.
Clymer A Ilollman.
Comm<;r':lal i'A. Supply Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co,
lOlectrIc Appliance Co.
Eyanson Si ArmprlCHter.
Farr Tol. SiConHt. Supply Co.
FiberiteCo., The.
Foreiit City Bloc. Wks.
Ft. Wayno Eleo. Corporation.
OoQOral F.lcc. Co.
Onmor<; i:i. faMfg, Co.
Hart ti Hogoman Mfg. Co.
Imperial Porcelain workn.
Morrison Southern El. Co.
Perkins Eleo. Switch Mfg Co.
I'hilft. VA. .V Mfg. Co.
Schwarz, H,

Wesllnghouse El. At Mfg. Co,
IkynnmoN.
Amrirlcan Knglno Co.
MniBh KleotrlcCo.

Card Electric Co.
Central Electric Co.
Clymer & Heilman.
Colburn El. Mfg. Co.
Commercial El. Supply Co.
Died Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hine&Co., L. A.
Jenney Elec. Motor Co.
Northern Electl. Mfg. Co.
Ruprecht Electric Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse El. & Mfg. Co.

JBconomizers. Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Globe rciec. Heating Co.
Johns. H, W.,Mfg. Co.

Electric Meters.
American El. Meter *.'o.

Electric Railn^ays.
BruPh Electric Co.
Card Electric Co.
General Electric Co.
Krotz. Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and Slechani-
cal Engineers.
Arnold, B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae. A, L.
Patitz. A. M.
Pratt. Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co.
Chicago Edison Co.
Clymer & Heilman.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Diamond Electric Co.
Electric Appliance Co.
Gilmore El. & Mfg Co,
McKeague. J. B.
Queen A Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical li^pccialties.
American El. Heating Corp.
Automatic Cir. Breaker Co.
Central Electric Co.
Clymer & Heilman.
Commercial El. Supply Co.
Electrical Mfg. & Sup. Co.
Imperial Porcelain Works.
Metropolitan Electric Co.
Partrick & Carter Co.
Pearson. F. J. Mfg. Co.
Phila. El & Mfg, Co.
Sharp Elec. Mfg Co., The.
White Co.. The O. C.

Electro-Plating Mach'y.
Besly & Co,. Chas. H.
Colburn El. Mfg. Co.
General Electric Co.
Jenney Elec. Motor Co.

Engines. Cias
Climax Gas Engine Go,
Otto Gas Engine Wks.
Van Duzon Gas SiOso.Ea.Co.

Engines, fSteani.
American Engine Co.
Ball EngineCo.
Murray Iron Works.
Phlladolphla Eng. Works,
Racine Hardware Co,
WoHton Engine Co.

Ellgl'UVCl'N.
IiHooIk lOngraving Co.

Fan OutntH.
Commercial I'.l. Supply Co.
Intorlor Conduit & Ins Co.
WoBtlnghouHo El. & Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Kartavort Mfg. Co.
Vulcanized Fibre Co.

Files.
BarnoltCo.,G. A H.

Fire Alarms.
WeHtorn Electric Co,

FlxtiircH. El.4t Conib*ii,
Chicago Ocn'l Fixture Co.
Coiniiiorclal I'.l. Supply <'o,
Whcolor Rofloctor Co.

Fuse Wire.
Hrlxoy. W. R
Chicago FuHo WIro A Mfg.Co.
Cotntnoi'clal EI. Supply Co.
Electric Appliance Co.
FIberlto Co.. Tho
O'moral Klectrlc Co.

Ci^askets.
Jonns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co,

Oears.
Besly A Co.. Chas. H.

Oeneral Elec. NuppUes.
Besly A Co., Chas. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial VA. Supply Co,
Cutter El. A Mfg. Co.
Electric Appliance Co.
Farr Tel, A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co
Gilmore El. A Mfg, Co.
Hodge. Walsh A Loring.
Huebel A Manger.
Interior Conduit & Ins. Co,
International Elec. Co.
Johns, H. W., Mfg. Co.
Metropolitan Electric Co
Midland ElecLrlc Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Ohio Electric Works.
Partrick & Carter Co.
Pearson, F. J. Mfg, Co.
Peru Elec. Mfg. Co.
Phila. El. A Mfg Co.
Sioux City Brass Works.
Westinghouse El. A Mfg. Co

Globes and Electrical
Olassware.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Hemlngray Glass Co.
Locke, Fred. M.
Murray A Co., Jas. J.

Phoenix Glass Co.

CJov'nors. ^Vater ^Vheel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.
Fiberite Co.. The.
Goodyear Vulcanite Co.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing ^laterials.
Brixey. W. R
California Asphalt Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co."

Empire China Works.
Eyanson A Armprlester.
Farr Tel. A Const. Supply Co.
Fiberite Co.. The.
Gilmore El. A Mfg. Co.
Hart A Hegeman Mfg. Co.
Ilemingray Glass Co.
Hodge. Walsh & Loring.
Ind. Rubber & Ins. Wire Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Locke. Fred M.
McKeague, J. B,
National India Rubber Co.
New York Insulated Wire Co,
Okonite Co., The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co,
Simplex Electrical Co.
Standard Underground C. Co.

Insulated AVIres and
Cables—Magnet W^ires.
American Electrical Works.
Briioy. W. R.
Central l^lcctrlc Co.
Chicago Edison Co.
Coirinicr(.-t;il Kl. Supply Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Farr Tol. A Const, Supply Co.
General Electric Co.
India. Rub. & Ins, Wire Co.
Lasoll & Co., Edward.
Moore. Alfred F.
National India Rubber Co.
Now York In.sulated Wire Co.
Okonite Co., Tho.
PhllllpH Insulated WIro Co.
Simplex I'iloctrlcal Co.
Sl.andard Undrr^round C. Co.
Wanhburn iS: Moon Mfg, (;o.

l<auips, Incandescent.

'

Adams-Bagnall Elec. Co.
Buckeye Electric Co.
Central Electric Co. 1

Chicago Edison Co.
Commercial El. Supply Co.
Edison Dec. A M. Lamp Depl.
Electric Appliance Co.
Ft. Wayne Elec. Corporation
General Electric Co..
Metropolitan Electric Co.
Ohio Electric Works.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westinghouse El. A Mfg. Co.

Lightning Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Van Nuis. C S.

Westinghouse El. A Mfg. Co.

llagnct Wire.
(See Insulated Wires.)

Mechanical Machinery'.
Besly A Co.. Chas. H.
Ferracute Machine Co.
Garvin Machine Co., The.
Hine & Robertson.

llica.
Commercial El. Supply Co.
Johns Mfg. Co.,H. W.

illinlng Apparatus, Elec.
General Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Commercial VA Supply Co.
Diehl Mrg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hine&Co.. L. A.
Interior Conduit & Ins. Co.
Jenney Elec. Motor Co.
Metropolitan F-lectric Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Ruprecht Electric Co.
Sioux City Brass Works.
Stanley Elec. Mfs. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Westinghouse El. A Mfg;. Co.

Oil Filters.
Metropolitan Electric Co.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
Central Electric Co.
California Asphalt Co
Commercial El. Supply Co.
Johns, H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWltt, Cedar Co.
Hart, C. S.
Llndsley Bros.
McNaughotn Co., J. C.
Northern Supply Co.
Tagat/, H. A,
Valentine-Clark Co.

Porcelain.
Central Electric Co.
r'.ominercial VA. Supply Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
Locke, Fred. M.
McKeague. J. B.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

I'usli Buttons.
Central Klectnc Co.
Comniorcial Kl. supply (.'u.

Electric Appliance Co.'
Northwest Engineering Co.
Partrick & Carter Co.

Relloctors.
Murray & Co.. Jas. J.
Phoenix Glass Co.

A.I|3Haifc»«-|:lo«l lrkcl«

Rheostats.
American Rheostat Co.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westinghouse El. A MIg. Co.

Sal Ammoniac.
Kllpstein A Co., A.

*ipeaking Tubes.
Central Electric Co.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Quten & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Steam Heating.
Webster A Co.. Warren.

Storage Batteries.
American Battery Co.
IClefitric Storage Battery Co.
N- Y. Accumuiat( r & El. Co.
Willard Elec. & Battery Co.

Street Cars.
Brill Co . J. G.

S"nporters, Inc. Lamp.
Sh vrp Elec. Mfg. Co., The.
White Co., The O. C.

Tapes. Insulating.
American Electrical Works.
Brixey. W. R.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
iQd Rubber A In.s. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.
Washburn A Moen Mfg. Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones and Tele-
phone Material.
Central Electric Co.
Commercial El. Supply Co.
Conn. Tel. A El. Co., The.
DeVeau & Co.
Farr Tel. & Const. Supply Co.
Electrical Mfg & Sup. Co.
Goodyear Vulcanite Co.
International Elec. Co.
Kusel. D. A. Tel. A Mfg. Co.
Metropolitan Electric Co.
Northwest Engineering Co.
Orne Elec. Cons. Co.
Standard Tel. A El. Co.
Stromberg-Carlson Tel.M.Co.
Viaduct Mfg. Co.
Western Elec. Co.
Western Tel. Cons. Co.

Transformers.
Chicago Gen'l Fixture Co.
Central Electric Co.
Commercial El. Supply Co.
Diamond Electric Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg, Co.
Westinghouse EL A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks. Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Smith. S. Morgan.

ITnlversities.
Int. Corr. Schools.

AVater Wheels.
Dayton Globe Iron Works Co
Leffel A Co . Jas.
Smith. S. Morgan.

Wire, Hare.
Besly & Co.. Chas. H.
Brixey, W, R,
Commerci;i.l El. Supply Co.
Electric Appliance Co.
National India Rubber Co.
Okonite Co.. The.
Phillips Insulated Wire Co.
Standard Underground Co.
Washburn A Moen Mfg. Co.

X Ray Ontflta.
Central E^lcctrlc Co.
Commercial 101. Supply Co.
Edison Deo. A M. Lamp Dept.
lOdlson Mfg. Co.
Knott, L. E.. Apparatus Co.
Queen & Co.

o-r /Vclv9r-t;ks«»m^n-fcA ^4 P>aK«» III.
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ENCLOSED ARC LAMPS
FOR

Constant Potential Circuits.

Simple,

Durable,

Economical.

BURN 100 TO 150 HOURS WITH ONE TRIMMING.

Oiehl Manufacturing Company, - Elizabethport, N. J.
SHOW ROOMS: 561 Broadway, New York City. 128 Essex Street, Boston.

HART INDICATING SWITCH
FOR ELECTRIC CAR HEATERS.

1 AMPERE, SINGLE POLE, 500 VOLT.

DIAMETER OF BASE, THREE INCHES, f I g ((Ml ^ I BREAKS CIRCUIT AT FOUR POINTS

THE HART & HEGEMAN MFG. CO.
MAFRTF-ORD, CONN.
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AMERICAN-BALL

ENGINES.

Multipolar Dynamos and Motors.

AMERICAN ENGINE CO.,

Bound Brook, N. J.

Steam Engineering and
Electrical Engineering

Taught by Mail.

Our Xlafuinanj Enqimers- Sclwlarsliij, includes instruction in Aritlimetic, Jtensuration and tlie

Use of Letters in Algebraic Formulas, Mechanics, Mechanical Drawing, .Steam and &team Engines,

.steam Boilers, Djiiamos and Motors. . ^. . . ., • i „.i ^„
Besides a thorousb education in the theory of Steam Engmeenng the instruction is designed to

qualify Steam Engmeers and other students to understand, operate and care for electrical ma-

chines: to inst ill electrical plants; to perform calculations and to locate and remedy faults.

studies are carried on at liome. No time lost from work. Specially prepared Instruction ana

Question Papers, superior to text-books, furnished free to students.
, ,. . . _ . „

Aisi> courses hi Mechanics: Civil Engineering in all its branches; Brnk-keepmsand BusinessFarms
and the English Branches.

'

. , . , . ^

A circular giving fuU particulars will be sent free. Mention the subject in wbich you are inter-

ested. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 1002, Scranton, Pa.

THE . . .

Addressograph,
Patented April 28, 1896.

Prints 2,000 PER HOUR Electric Light

bills, Telephone bills. Envelopes,

Shipping tags, etc.

Costs less than lOc. PER THOUSAND.

Inks, prints and revolves to the next

address at one motion of foot.

Prints number, amount, date and ad-

dress, one motion of the foot.

Additions and changes easily handled.

Adopted by U. S. Government, New

York Life Insurance Co., Armour & Co.,

Hundreds of Gas, Electric Light and

Telephone companies.

356 Dearborn St

[HERCULES BATTERIES^

lA. Clepe BAlTER'ESl

PORCEl^H IjHSUlATION Of all Kinds k
'^^ We Solicit the making of "

SpecAl Desigihs of^ Porcelain.

We liave just issued a NEW cata-
ogue ot electrical books containing 101>

pages, listing every work on electric-

ity. A copy will be cheerfully mailed
on receipt of a two-cent stamp.
ELECTRICIAN PUBLISHING CO..

510 Marquette Bldg., Chicago.

DIXON S BELT DRESSING
AND LEATHER PRESERVATIVE.

Is guaranteed to prevent slipping and to preserve the leather.

It will pay you to send for circulars and testimonials.

JOS. DIXON CRUCIBLE CO., Jersey City, N. J.

meimimey buggy Co.,
CIHIC^IVGO, IL.I-.

Special Offer. 60 Days Only.
To test the merit of this paper cut out this advertisement and send to us, and

we will send to you F. O. B., Chicago,

Full Leather Top End Spring Buggy,
Spring Back and Cuslilon, Eieather Covered Bows, Well Painted and

Trimmed with 16 oz. All AVool Cloth, for

$50.00, worth SIOO.OO.

GENUINE RUBBER TRIMMED
BUGGY HARNESS,

With Gilt Oreide Hooks and Terrets and Shaft Tug Eucliles.

Saddle, very handsome, for $ | 5.00 worth $35.00.
Full Kay Track

IR^, IVIarii
377 and 379 Wabash Ave., CHICAGO, ILL.

We are making the very best Carbons now on the market, and

selling them at prices that you cannot afford to remain unaware

of. Operating as we do the largest factory outside of the

''Trust/' with a daily capacity of 150,000 carbons, the prompt

execution of large orders is assured.

AIVIEIRICAIM CARBON OO
IMoblosville, Ind., KJ.
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THE ELECTRA
??

.TRADE MARK' •TRADE MARK-HiCH Grade Nuernberg Carbons

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS.
:iM^ F-OF3 l-^V-TES-r ^RI^E l-IST T^-

MLJGO REISIIMGER, NO. 38 BEAVER STREET. NEW YO RK.
SOI.E IMPORTER FOR THE

usiitkh statfs avi> r»vAWA.

ME A JCMAS

-#300! n
Necktie Light. Dollar Motor. $3 Necktie Light. $4 Bicycle Light.

We undersell all on everything Electrical.

OHIO ELECTRIC WORKS, Cleveland, O.

HBADQUARTBRS FOR ELECTRIC NOVELTIES.

IVI Best Switch tor the Least Money.
Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension.

Handsomely Finished. Absolutely Reliable.

. . . MEDBERY INSULATION AND OVERHEAD TROLLEY EQUIPMENT. . .

THE STAJfDARD RAIIilVAY HATERIAI. OF THE M'ORI-D.
THE FIBERITE CO., nechanicville, N. Y. JOSHUA HENDY HACHINE WORKS. San Francisco. Cal.

S. F. B. nORSE. narquette Buildlne. Chicago. FLEMING & POILLON, 39 Cortlandt Street. New York.

MOONLIGHT SCHEDULE
FOR 1897,

IMONA/ READY.
Send 1 cents for a copy. Liberal discount

if large quantities are ordered.

ELECTRICIAN PUBLISHING CO.
SUITE 610 MARQUETTE BUILDING, CHICAGO.
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UPTON LONG BURNING LAMP.
FOR DIRECT CURRENT LOW
POTENTIAL CIRCUITS. . . .

No Mechanism.

No parts to

gum or wear.

No Shadow.

t

No Carbon

or Guide Rods

to clean

and polish.

^

^̂ ABSOLUTELY STEADY WHITE LIGHT. BURNS ON 4,H AMPERES.
CHEAPER THAN ANY LONG BURNING LAMP ON THE MARKET.

Standard Thermometer^ Electric Co.,

BODY, IVI

BRANCH OFFICES:

ELECTRIC APPLIANCE CO., - - - - 242 Hadison St., CHICAGO, ILL.

F. L. HAVILAND. 253 Broadway, NEW YORK.
STANDARD THERMOHETER & ELECTRIC CO., John Hancock BIdg., BOSTON, HASS.
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Eugenic F. Phillips, Prest. W. A. HathaWAi% Treas. W. H. Sawyek, Secy.

AMERICAN ELECTRICAL WORKS,
PROVID£KCE, K. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Yoek StoIie, P. C. Ackerman, 10 Cortlaudt St.

Chicago Store, F. E. Donohoe, 241 Madison St.

Montreal Branch, Eugene F. Phillips' Electrical Works.

C^IMUY

WATER = WHEEL GOVERNOR
THAT GOVERNS.

Waterville & Fairfield Railway & Light Co., )

Waterville, Me., Jan. 18, 1896.
)

Lombard Water-WheelGovernor Co., Boston, Mass.
Gentlemen:—In regard to your Type C governor, which is regulating for us

our two Hercules Wheels, which give power to operate our Light Plant, Street
R. R. and Power Generator, we are franlc to admit that the machine does its work
admirably. We have no hesitancy in recommending it to those in want of a
governor. (Signed)

L C. LiBBT, President Waterville & Fairfield R. R. & L. Co.

LOMBARD WATER-WHEEL GOVERNOR CO,,
61 Hainnshire St.. KOSTOlf. WASS,

"~"~ THE ONLY GENUINE

EDISON X-RAY APPARATUS
IS MANUFACTURED BY

THE EDISON MANUFACTURING GO.

NEW AND POWERFUL EDISON
X-RAY FOCUS TUBES.

WRITE FOR CATALOGUE.

Edison Manufacturing Co.»
I 10 East 23d St., New York.

PATENTED
JULY 16, 'SB.

"Eyanson" Quick Break Switch.

EYANSON & ARMPRIESTER,
Formerly J. Grant High & Co.,

123 N. Srd STREET,

PHILADELPHIA, - PA. ^^^^^^^ iTfiJI"^ SwItClieS

and

Switch-

boards

of all

Descrip-

tions.

) BRANCH OFFICES:
Write for our new

;
<5H |^>V^^: Metropolitan Electric Co., 186 6tti Avenue.

^„, „..«,. \ NEWYORK: 1.36 LftertySt.. Chapin & Douglas.
catalogue l». < LOUISVILLE. KY.: 313 W. Main St.. James Clark, Jr.&Co.

X NEW ORLEANS. T.A.- 6as Custom House Street. Wldmer & Spranle\

EVERYTHING IN WIRE.
BARE AND INSULATED.

ALSO MANUFACTURERS OF JHE "CHICAGO " RAIL BOND.

WASHBURN ^ lYIOEN MFC. CO.,
V\/OF3CE:^-rEF3, IVIXkSS.

BRANCH OFFICES AND WAREHOUSES: New York. Chicago. San Francisco. Houston, Philailelplila,

Pittsburg, Scranton.

Patented.

MDOUBLE&ROOVSPONY INSULATOR
HIGH INSULATION.

The most perfect Glass Insulator made is the

Teat Insulator.

"The Teats on the lower, irim. of the petticoa't

attract the water on the cuter and inner surfaces

of the Insulator into drops. The water drops
from these points onto the cross arm, thereby
preventing the moisture from creeping to

the pin."'

HEMINGRAY GLASS CO., ^°Tr".-
FACTORIES, IVIUNCiE, IND.

AGENTS WANTED.

Big Money
FOR

Hustlers.

Adjusts from o

to 6 feet.

Holds lamp at

any point, not

controlled by
weight or fric-

tion.

Send for circular

or to two-cent
stamps for sample.

TheSharpElec.Mfg.Co.,
«i86.!i90 OrahamlStreet,

Brooklyn, I^. "V.

Engravers for Western Electrician,

ILLINOIS ENG. CO,,
ENGRAVERS BY ALL PROCESS.

346-350 DEARBORN ST.,
CHICAGO.

FUSE WIRE
I

--«^,
AND LINKS h

Capaeity.

^MM > Mi>««P>..A \ Absolutely
FOR ALL SYSTEMS, ^ iriicn>rm.

CHICAGO FUSE WIRE & MFG. CO.
r63 Lake St., Chicago.

MECHANICAL
Engineers Interested in electricity should send for our 100-page

Catalogue (mailed tree to any address). Any electrical book pub-
_ .

lished sent prepaid on receipt of price.

H^CTRICIAN PUBLISHING COMPANY, • Suite 510 Marquette Building, GHiCAGO.

PARTRICK^ It,^"^^?
;

CARTER CO.™!'-'"'™"^'

SX" ANNIINCIAIORS ,

ElECTRIC BURCL/VBCfIRE ALARMS
SLPPLIES SIGNAL CONGSBCLLS etc.

WEATHERPROOF WIRE.
AGENCIES:

Western Electric Co., New Yorii.

Electric Appliance Co., Chicago,

Pettingell Andrews Co,, Boston,

Electrical Engineering Co., Minneapolis,

St. Lonis Electrical Supply Co., St. Louis;

Tlie Bradford Belting Co., Cincinnati.

Phillips Insulated Wire Co.,

Office and Factory: PAWTUCKET, R. I.
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WANTED.
Electrical engineer, at present managing one

of tbe largest power and light plants of very
large manufacturing concern, running day and
qigbt and emplonng 5.000 men, wliere nearly all

work is done with electricity, whose efficiency

is brought through advertiser to the liighest

degree, offers his services to another concern in

the middle western or eastern states. Address
G. K. 36. care AA'esterx Electbiliax, 510

Marquette Building. Chicago

^A/A.l^J^^ED.
ARMATURES TO REWIND.
winders direct from T.-H. and "Westlnghouse
shops. Work guaranteed. Ten years' experience.
Light plants Installed complete, send for prices.

HODCE, WALSH & LORINC,
531 Delaware. Kansas City, Mo,

FOR SALE.
One-half or entire interest in electric light

plant In live young town.
Lack of capital only reason for selling. Ad-

dress **LI<-HTIX<i PLAXT." care West-
EBX Electrician', 510 Marquette Building.

Chicago.

FOR SALE.
One 1.000 light incandesceat dyoamo and one

100 light incandescent. Both direct current, com-

pound wound.

1^. .A. IHINC & ^O.,
234 E. Lake Street,

CHICAGO.

8% Telephone Bonds
2^ Quarterly (coupons).

For the completion of jtlaut at Muncie, Ind..
3011 phones. $.50 each, lOd unsold. Address,
Treasurer. l>r. Edward T. Griffith. Ar-
cade Block. Mvuicie, Ind.

NOTICE FOR BIDS

FOR LIGHTING CITY.

Thu Citj' of Plymouth, Indiana, will receive

sealed bids up to January lAih. 1S97, for llgh^

ing the said city with electric light for three or five

years, from February lijth, is*i7. Thirty-livt' to

fort>' lights with a capacity of 'J,000 candies.

Also rates for each additional light over forty.

The city is to be indemnified against all infringe-

ments on patents. Bids tn be for lighting said

cltj'untilmidnightand for all-night lighting. Plant

to be ready for oi»eration on or before February
lOth, 1837. The city reserves the right to reject

anvand all bld-^-

THE TOWN OF CICERO,

Proposals for Street Lighting.

Si*aled projiosais in duplicate (said pn(pl)^:lls

to be addressed as follows; original to tlie Town
Clerk, duplicate to the President of the Town, to

whom It must be delivered) are Invited for

Lighting School District Xo. 1, bounded by North
Avenue, Harli-m .\vejiue. Twelfth Street and
Austin Avenue, with not less than une hundred
and fifty (l5oj arc llghtsof twelve bundled (l.anii

candle power each, for a period ending Decern-

I«T 1st. 1902, In accordance with specillcatlons

on tile In the Knglneer's OlUce.

Kach bid shall state whether based uiion the

direct or alternating current system.

lUds will be received until 7::«> |i. ni.. Deceui-

iKT 'ifitli, im;.

A certllled check for two thousand (J^.uout dol-

lafh must ai'company each projiosal.

The Board of Trustees of the town of (Iceni

n;scrvei* the rlnlit to reject any or all bids.

.1. K. DKIiNT,
Town Clerk.

Austin 111.. IKT. iijtli. ih:»;.

WE UNDERSELL ALL!
BiCTcle Electric Lights S3.00
Necktie Electric Lights 1.50

tdison Electric Motors 1.00

Battery Fan Motors 5.00
98 Medical Batteries 3,95
iDduction Coils 1.76
Electric Bells finest, .25

Dry Batteries Best, .35

Discount to Dealers.

Our Bicycle Electric Light
s the best thinp that ever

^bappened. Catalogue free.

OHIO ELECTRIC WORKS, Cleveland. Ohio.

Agents Wanted.

A few good live agents

to take subscriptions for

tlie WESTERjr EL,EC-
TRICIAir and handle our

book publications. Liberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.,

5 [ O MARQUETTE BLDC,

CHICAGO.

SJ"" WHITE CEDAR POLES
«'ri«P the DF. WITT BRO^VN CF.DAR CO.. Menominee. Mleh.

The

T. H. Brady, New Britain,, Conn., U. S. A.,

Manufacturer of Mast Arms.Pole and
Swinging floods. House Brackets and
other Specialties for Construction
\VovK.— Catalogues and Prices fur-
nished on application.

Incandescent Lamp Supporters.

Instant placement and fixture of lamp In any
desired position, with no attention to fastenings.
Adapted to every re<iulrement from library to

worksho]!. Send for catalogue C,

THE n. n wHiTP rn . worofrtpr mass.

IM^RTIHERIM SURRI-Y CO.,
CEDAR POLES and RAILWAY TIES.

Office: Old Colony BIdg.. CHICAGO, ILL. Yards: Peshtlgo, Wis., Fislier& Nathan, Micli.

Write for

Prices on LIVE CEDAR POLES «i
rusS. Hart,

OCONTO, WIS.

Map of the United States.
A large handsome Map of the United

Slates, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. EusTis, Gen'l Pass. Agent, C, B.

&Q. R. R.. Chicago, 111.

INTERNATIONAL ELECTRIC
76 Beekman Street,

New York.
Ruhmkorft

Induction Coils,

Telepbone Colls, Expert*

menial Work. Small Ma*
chlaery, Blndlag Posts.

CEDAR
LiNDSLEY Bros.,

MENOIVIINEE. IVIICH..

WHOLESALE PRODUCERS. POLES

rH!'^ CEDAR POSTS. POLES AND PILING
Write H. A. TKiATZ, 'J

Beaver. Wisconsin.
WHOLESALE PRODUCER OF ALL KINDS OF CEDAR PRODUCTS.

TROLLEY TIES and POLES
J.C. McNaughton Co., 303 Bourse BIdg., Piiiladeipliia, Pa.

NXSITir EDITION.X -RAYS
FOR EVERYBODY.

Id^A/^ard Tro^rer-t.

DO^'T THINK
That you can keep posted as to

what is going on in the western
electrical fielfl without reading the

Western Electrician. It is the
electrical newspaper, and if you
an; not a suljscrilier you will find it

to your advantage to become one
at once.

•S.OO iicr year;

91.50 for Mix niontliM.

ELECTRICIAN PUBLISHING CO.,

Sullo GIO Marqutllo Bid].. CHICAQO.

Just off the Press. 93 Pages. 47 Illustrations.

Fully describes in plain terras Liow to perform experiments with tlie X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorff Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit

very cheaply, including a Fluoroscope.
Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO.,
^'°

!S?i?^"i^
ette BIdg.

BUY
Your Electrical Books of

Publishing Co., Suite

BIdg., Chicago. You wil

MONEY by doing so. . ,

the Electrician

510 riarquette

1 save TIME and

''

^''Electric Light GioBEjr-^
^^^'^

y\N0V[L&ARTISTIC.PATTEHNSaEFFEGTSl^-,-,

.,r"^ 42 MURRAY ST. NY. /Jfc V\
CHICAQO OrPIoa, job, WADIBON STREET,

Style F.

BELLS
AND

PUSH BUTTONS.
Exclusive Features.

Send for New Catalogue.

fluebel & Manger,
MANUFACTURERS,

290 Graham St., Brooklyn, N. Y.

EVERYDAY EXCURSIONS

To all parts of the world can be arrang-
ed for any day in the year, for one or

more persons, upon application to any
principal ticket agent of the Chicago,
Milwaukee & St. Paul Railway. Itiner-

aries carefully prepared for e.\cursions

to California, Mexico, China, Japan,
and to any part of Europe. Estimates
furnished, including all expenses.
Tickets furnished for the complete
journey. It is not necessary to wait for

any so-called "Personally Conducted
Excursions." In these days of progress-
ive enlightenment, with the English
language spoken in every land under the
sun, one does not need to depend upon
the services of guides for sight-seeing,
but can go it alone or in small family
parties, with great comfort and security
and at one's own convenience. Write to

C. N. Souther, City Ticket Agent, 05

Adams St., Chicago.

Bound Volumes
07 THB

yifESTERN [LECTRIOIAN

FOB SALB,

From Vol. I. to Vol. XV.

ACDBBSS

ELECTRICIAN PUBLISHING CO.,

Suite UO Marquotte Bulldlag, OHIOAGO.
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TRANSFORMERS.
SCHEEFFER'S
WATT-METERS.

DIAMOND ELECTRIC CO.,
Manufacturers,

PEORIA, ILLS., U. S. A.

SCHEEFFER'S
NEW TRANSFORMER.

WATT -METERS
IN/I« C3urabl

Manufactured by The Butler Hard Rubber Co. 33 Mercer St., N.Y.

If you are looking for

something useful as a
Christmas or New Year's
present, why not order a

year's subscription to the Western Electrician? Send for

our special holiday offer.

WHY NOT?
ELECTRICIAN PUBLISHING CO.

5 ro Marquette Building, CHICAGO.

The Standard Open Circuit Batteries

of the World.

SEND FOK CIECULAR AND PHICE3.

THE LECLANCHE BAHERY CO.,
Ill to 117 East ISIstSt., N. Y.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 510 Marquette Building,

CHICAGO, ILL.

ONE
DOLLAR
EACH.

Westinghouse Electric and Manufacturing Comiiany,
IPi-t-tsburSi F'a.,

MANUFACTURERS OF

Stondard Systems for Electric Light and Power Distribution In Cities, Factories, Mills and Mines.

The Tesla Polyphase Alternating System of Electrical Transmission by which
Power, Incandescent and Arc Iiighting may be operated from the same circuits.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

NEW YORK, 120 Broadway. CHICAQO, New York Life Buirdlne. SAN FRANCISCO, mils BulldlnoT. U(.=«nnl,n„.= rr.,A Pn ...^ J 32 Victoria St.. London, S. W..Eng.
BOSTON, Exchanze Bulldlne- PHILADELPHIA, Olrard Building:. SYKACUSE, N. Y., Bastable Building. wasilngnouse tiec. 1,0., ""^ 32 Ave.de I'Opera. Paris, France.
BUFFALO, N. Y., No. 8 Erie Co. Bank Bid?. PITTSBURQ, Westinghouse Building. TACOHA, WASH.. 102 S. 10th Street.
CHARLOTTE, N. C, 36.38 College St. ST, LOUIS, American Central BIdg. For Canada address Aheam & Soper, Ottawa, Ont.
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VIADUCT MF6. COMPANY
Is the oldest concern
of the kind in this

country, "with one ex-

ception, manufactur-
ing

Magneto Bells,

Telephones,

District Telegraph

Messenger Boxes

and other appliances.

It has had 18 years'
experience; 5 years as

licensed manufacturer
of the American Bell

Telephone Company.
It has made more
Magneto Bells than ail

the other manufactur-
ers in the country. Its

standard work is

known by all experi.
enced telephone men.

The works are lo-

cated at the Relay
Station, Baltimore &
Ohio Railroad, and run
by water power.

It manufactures all of its own woodwork, as

well as brass, iron, steel and everything connected
with its output.

Send for new catalogue and mention this paper.

VIADUCT MFG. CO.,

2 S. HOWARD,

Bal-tim^r^, IN/ld.

THE STANDARD TELEPHONE
AND ELECTRIC CO.,

IVIADISOIM, \fk/ti

p. L. SPOONiiR, I'resident.
H. C. Dodge, General Superiutendent.

E. W. Batchelder, Secretary.
H. A, Taylor, Treasurer.

Manufacturers of reliable, time tried and tested Telephone

Apparatus. Irrespective of price the best. Trial proves it.

We have received thousands of unsolicited testimonials

and have equipped over 150 dividend°paying exchanges.

A TIMELY HINT: Buy Telephones and Appli-

ances from manufacturers whose guarantee 01 protection

is a practical certification that your interests will be ably

taken care of. "A Word to the Wise," etc.

Up-to-date instruments furnished to meet all require-

ments of service.

Telephones and Switchboards are leaders. Why? Because

operation, best materials, finest workmanship and careful

Correspondence

FARR TELEPHONE
& CON. SUPPLY CO.

li'

342 DEARBORN STREET,
c^mc^A^ecD. ii-L.-

We Manufacture

S;iSeTELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL. MINN.

^A NOVEL
TELEPHONE

SYSTEM/
Don't believe you've seen it. Before

buying write us—it'll pay.

m\ xmumwmm co,

9th Floor Owings Building. CHICAGO.

GUARANTEE: To give eniire satisfaction.

T
ELEPHONE
Send for our prices before you

place your orders. SDEVEAU &CO.,
32 AND 34 FRANKFORT ST., NEW YORK.

AGENTS WANTED
In every town and city in the United
States to sell private line and exchange
telephones. We manufacture thelargest
line and best telephone in the world.

Write for particulars.

ELECTRICAL MFG. & SUPPLY CO.,
MAKISTEi;, - - BUCHieAK.

TELEPHONES
..O^ TO THE..

VIADDCT CO., Baltimore.

^UFACTORY.

SXiOKHG

Standard

efficiency of

attention to details recommend tlieir adoption by experts

solicited.

WESTERN TELEPHONE

--^CONSTRUCTION CO.,
260 S. Clinton Street, CHICAGO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

I^HR T:^EIaRPHO]S[E hakd-book
Mmhfr i:f Itti

14. e>

fir HERBERT LAWS WEBB.
Ani'Tlfdn Iluttitiitr nf KUcf.ricul If^iiffineerti, anif of the iimUttiUoa of EUctricat Engineers. London. Attfhorof^'A Pra tieal Guide lo the Testing of

Insulated Wires and ValAes." Joint Autltor of ''Electricity in Daily Life."

ind- (^^Ic Siz^, ice $1.00.ages, I3S lllus'fcra-tiorts, Clo-tKi, I

EXTRACT FROM PREFACE.
"TtilH Illtl(!ljook lifiH no prt'tcrislon to 1)0 considered a coTnpletotreatlso on telenllotiy as it exists In America. Tlic time for such a work Is not yet come. But It Is felt that there is a demand

Tor a practical book on telcplionu workUjK and manaKcmont, and tlie TEI.EPIlONl': HAND BOOK Is an attempt at meetlnp tiiat demand. With the exception of a few chapters dealinff with
(Mirtafn formt, of iranNtiilttcri, and receivorH used Iti i'Juroite. widcli are Klven for tlie Information of timse who may wlsii to ensaKC In the manufacture of telephones, tile laook Is based entirely on
standard American practice; and most of the materiai. apparatus aud im'tliods dcscrli^ed are peculiar to or have orifjinated In this country."

No pains have l)cnn fipared to make It the host hook of Its kind. It Is rlRht up to date, Intensely practical, and so plain and clear in Its languap:© that anyone can understand and learn from it

dverytlilnK reitardlnK Iciophonc work and inanaiioment. It conforms in »l/.o and stylo to our other Iland-Uooks wlilch iiave been so favoraiily received by tlie entire electrical fraternity.

CHAITKIt 1. The Invention of the Tcleiihone.
2. Sf,u!irl Waves. Articulate Hpoech.
3, Kli;ctric Tciepliony. Tlie Hell TelephOhO.

The .\Il(;rophone.
Current Induction. EhiCtromaKnotic In-

duction.
The Induellon Coil: Its Use In tlie Telo-

phoite 'i r:tlisiiiitl<-r.

TlloCorir.J. If. •r.l"|rhone Circlill.
.Mavni't '1 cli-ijlioji'",,

Theli.:llT.lc|.liorj.'H.-i'.-lv(^r.
fJliicr forms 01 ,Mai t 'I 'O'-piioncs.
Tlie (lowrT. Adcr Iili'l Ii'Arsnnval llOCOlT'

crs. Mercadl'Ts l',l-'l*l'-pliori''.

The Hiernens, Kotyra. Neuiimyer anil
llilttcher Keceivers.

1,

C.

c.

7.

H.

U.

10.

11.

12.

CHAPTER 13.

CONTENTS.
f'ariien Transmitters.
The Hiako Transmitter.

lf». Tile Lour Distance Transmitter.
10. The .Soild-bai-k Transmitter.
17. Tiiolleriiner Transmitter.
18. The Cuttrlss 'TraTisiultter.
10. Various Kuro|iiaii Trausmllters.
20. The Klliclency of Carbon Transmitters.
21. liatterles for Teleiilione Work.
22. Opcm Circuit IStitterles.
28. Closed Circuit liatterles.
24. The Practical ManaRoment of Batteries.
26. Mauiieto Hell.
2(1. AiiloMiatic Switclios.
27. Telepliono Line Construction.

CHAPTER 28.

211.

Metallic Circuit.
CiiiliMKrouud Wires.
IJiililiiiuu' Arresters.
iHsldc Wlrliu;.
luslallatlnii et Telephone Instruments.
Iiis[HTtlnu .init .Matnteuance.
The Coudeuscr; Its Use In Telephony.
Electromagnetic Retardation.
Exchange working.
Small Exclianpes.
Party Lines: The Prldglnc Bell.

Loiii; Ii|st;iHcc Tel.'lillony.

IlU|ile\ Telc-|iliiiliv.

41. nimuitauceus Telegraphy and Telephony
Appendix.

Pabii.he<i.n<iror.aiei>y ELECTRICIAN PUBLISHING CO.; Suite 6IO Marquette Building, CHICAGO.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i. e. e.

Consalting Electrical Engineer.

J BPKOIALTT

I
Eleotrlo BftUwa7S and Power Stations

I 1S41 Harqnette Bide.. Chlcaso.

Foree Bain,
Electrical and

Consulting,
Designing,
SuperTislng,
Constructing,

Mechanical Engineer.

Plans, Specifications and
General Engineering.

Testing. Expert in Patent Causes.

Suite 1657. Ifi.'^H and 1650
]»Iona<lnoeU lEId-.. CH1CA<;0.

I William H. Bryan, M. E.,

, H. H. Humphrey, M. S.,

Mechanical and Electrical Engin^i-^r^

CoDSultations, Reports, Estimates Piaoi
Specifications, SuperinleDfience Test^^ ['•i.'

cnaslng Pesicns of Centrai 'tarrnDs s -'i-p-

cialty. Tui-iier Biiililin;:. St. Louim

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.

I'esigns for special machinery.
Plans, specifications, tails, supervision.

1423-34 llonadnock Bldg.. C'liicago.

A. L. McRae,
Consulting Electrical Engineer.

' Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

30G Oriel Bidg., ST. liOUIS, 910.

A. M. Patitz, M. A. s. M. E..

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations, Tieports, Plans,
Specifications, Estimates, Superintendence I

and Purchasing. Heating and A'entiiating I

Plants, Power. Electric I.ight and Boilt^r i

Plants. Room 701 Pabst BIdq.. Milwaukee. Wis.

Telephone Men!
Read Webb's "Telephone Hand-
Book." Price, Si.oo. . . .

Electrician Publisiiing Company,

FOR 1897
WILL BE READY

December 20th,

ELECTRICIAN PUBL,ISH1X« CO.. 5 10 MjnqnotteBhljj.. Chicago.
Moonlight Schedule

^^ET.F.CTRICIAN PUBL,ISH1X« CO.. 5

Clymer&Heilivian

ManoPtleclfKians
Correspondence '

'

Souc.TED. READING, PA.
Per 100

'.i7 3-in. Wood box bell, extra finish $29.00
1 Point bell switches 7.00
2 " *' " 9.25
Jledical battery, 3 currents $3.2.=) each.
Keversible batterj' motor 3.00 "
Lot 3-in. skeleton "bells 22 "

TELEPHONE USERS!
SPECIAL OFFER!!

Our telephones are sold on (lualitv only. We make no claim to cheap
prices, but we are willing to test our goods auainst anv nianuf;icturer in the
world. Gnod ti'l(:'phone histruuients are scarce: wi- tlicriMoie make tlu- following
Sl'KCIAL nFFli;R:—Any owner of an exchange who has telephone instru-
ments that are not giving satisfactory results, who sends a copy of this
ad., will receive postpaid, on trial, one ot our celebrated transmitter heads
w hich can be readilv attached to anv transmitter box.

THE D. A. KUSEL TELEPHONE MFG. CO.,
I10.> PIXK ST.. ST. I.OI IS. MO.

Manufacturers Exchange Swilchboards and High Grade Telephones.

Our new catalogue of Elec-

trical Books. C^ontains Juu
pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette Bide-. Chicieo.

Given

TELEFHOIES. TRANSMITTERS. RECEIVERS.
The New York. New H.wen and Hartford Railroad Company.

The conn.

ilew Haven, ct., Oct. 16, 1896.

Telepbone & Electric Co.

,

Ueriden, Ct.

Dear Slre:-
Begarding the #3 telepnones which we have In ubc, and

which we bought of you, am glad to say they are giving the best of

satisfaction. When the necessity arises ,^^^;Be-^shall certainly increase

the number.
Yours truly

i'

WE FURNISH EVERYTHING

IN THIS LINE.

OUR SELF-CONTAINED GRAVITY SWITCH.

TIlis switch is, witliont (lueistioii. the most simple ofany yet
devised. It is complete in itself and reqnires l»at two small
screws to hold it in place. It will be found A'cry eonAenient
for replacing nnsatisfaetory sw^itohes of other maltes.

SEND FOR NEW CATALOGUE JUST ISSUED.

The Connecticut Telephone & Electric Co.,
IVIEIRiDEN, CONN.

624 pages; $3.00. 150 pages, Si-00. ISO rages, $1.00. 15S pages, SI.OO. 135 pages, $1.00.

An Excellent Series of Electrical Books.
FOR THE BEGINNER as well as the student.

Necessary Adjuncts to every Library. Send in your Orders.Profusely Illustrated. Practical.
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent improvements made id the New American Turbine have increased the power as per tLeir
diameter, and produced greater efficieucy from whole to half water than any other turbine, as
eviuenci d by the following, copied from certified tests m 'de at Holyoke, Mass., on the dates named,
and signed by A. F. Sickman, engineer in charge of experiments, and E. S. Waters, hydraulic
engineer.

The ori inals of these certificates and tests of other sized wheels can be Been at our office.

Teslo! a 4B-lnch Wheel-July 9. 1894. Test Of a 42-mch Wheel-July 14, 1894.

Head.
Rev. per
Min.

Cu. Ft.
perSec.

H. P.
Per
Cent.

Whole Gate
%
U
%
i4

Bead. Rev. per
Min,

128.(10

134.80
1-9.33
125.25
121.00

Cu. Ft.
perSec.

134.18
120.85
104.85

92.76
70,tO

H, P.
Per'
Cent.

Whole Gate

Va

16.06
16.42

16.78
17.03

16.88

119.17
122.00

11T.33
111.83

118.67

1U.58
127.18

112.60
93.12
82.07

205 27

195.19
175.74
49.99
118.40

79.76
32.58

82.18
T9.31

75.52

16.33

16.56
16.59
17.13
17.48

19a.56
188.14
162.89
142.40

98.85

80.50
83.09
82 77
79.21
70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO., Davtnn. 0.. U.S.A.

Racine Automatic

HIGH SPEED

ENGINES
Froml to 12.1 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

Aud all places where
highspeedin conneclion

Ih tconomy is desired.

Over2.500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Pend for catalogue
describing our new
1 to H. P. Auto-
matic Ensrino and
Coilor ontflt.

Racine Hardware Co.
RACINE, WIS.

The Electrician Publishini;

Co., Suite 510 Marqucttf

Building, Chicago. Headquar

ters for all latest Electrical

Books. Write for CataIoa;ue.

Hot

Cool

Weather or

Weather the

WESTERN

ELECTRICIAN
Is always interesting. Always contain
timely information as well as the lates
news. If you are not a regular reade
send us vour name and address for tria

offer. "

WESTERN ELECTRICIAN,
Suite SIO Marquette Building,

CHICAGO, - - ILL.

THE Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electrical Work.
Gives more power per diameter with a

liiKlierpercentaeeofiiseful etTeettlian any otlier
water-wheel lieretofore niaile. All sizes. rii;lit and left
hand, are built from patterns [lerfected under systematic tests in
the Ilolyoke Testing Flume.

Parlies havine power ]ilants which are imsatlsfactory, and
those eonlernjilatintr the jm]trnvenient of pnwrTs, will find it to
tlii'lr)ot.-n->tt.irnnlVr with in.', as 1 am wilMii;; tu suar-
aiili.c ri'siiK-, where otlierH have tailed, no mat-
ler « hal iiiak*. ot'turhiiie lian heeii in use STATF
ltK«{l IltKMEXTS A.XB SEX1> >-oU CATA

TmORGAN smith, York. Pa.
Estimates furnished for coin|ilete power plants and

resulta irija.r;int,(ip,il

NOTICE.
TO THOSE INTERESTED IN ELECTRIC

LIGHTING.

If you haven't n-aO l)nckley'» '•|OLIOf;'ri!IC LIGHTING
IM.ANTS; TIIKHI COST AND Ol'IOKATlON," you .slunilil

order a copy al once. It is llioonly viork of its liind in print

and will prove an Inscpurabin companion. It is .'ust the boolt

llioiisaiiil.H of men have been wailing for; il will be what you
want. 27.'i pa(;es. llliislrated. Cloth, fil2.00. Paper cover,

81.00. Postage fr.:c.

ELECTRICIAN PUBLISHING COMPANY.
Suite 510 Marquette BIdg., Chicago.

THE CLIIVIAX CAS ENGINE CO.,
Hanufacturers of engines for the oil fields, general power and

electrical power purposes, which can be used with artificial gas and
with natural gas in any part of the United States.

For sale by Sherriff Machinery Co,, Pittsburgh, Pa,, and Curtze & Carrich, Erie, Pa.

We are prepared to furnish gas engines for high grade elec-

trical work on guaranteed voltage fluctuation not to exceed one volt

at full load and not to exceed two volts at less than full load and with
a guaranteed gas consumption not exceeding 45 feet per kilowatt
hour. Prices on application, stating amoun of watts desired to be
produced. Our quotations for this class of engines are based on a
guaranteed electrical output.

Gas,

GasolineTHE OTTO

ENGINES

OVER 4.I.000 SOI.D

and....

Natural Gas

Electric Lighting.
, ZES I TO 2B0 H. P.

Eli'Ctric Li^ht Plants in Operation

from 2 to 250 H. P.

The Otto &as Engine forks, Iiic,

PIIII.ADEI/PHIA.

CROSBY
ELECTRICIAN

& BELL'S ELECTRIC RAILWAY,
.IVST Ol'T. PRICE »2.50. SEXU FOR IT.
PUBLISHING CO., 5 10 Marquette Building, CHICAGO.

WATER WHEEL
150 Styles and Sizes. Upright and Horizontal.

V affords everv facilitv for adaptiug lliem to

MILLING, MINING, ELECTRIC,
and maniifactnring purposes. Easy working balanced pate, and fine regu-
lation. We guarantee hitrliest power, wiTh smallest quantit.v of water, at
full and part sates. Successfully operating under beads of 3 to 300 feet-

Write us for fine pamphlet and sCate vour w'ants.

TH EJAMES LEFFEL & CO.
SI>UI>CiriEIL». OHIO. W «, A.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. - ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY. NEWAYGO, MICH., U. S. A.

In your hand we seek to place a copy of our recent booklet

descriptive of the

Webster $v$tctti of Steam Ideating.

can easily be read in five minutes, but we think you will

cheerfully give ten to it, as it clearly demonstrates claims

for the aforesaid Webster System that are absolutely unique

in the annals of Steam Heating; practice. If the highest attain-

able efficiency, wedded to simplicity, low cost of installation and

operation, are desiderata in your estimation, we shall be most

happy to mail you this little booklet for your leisurely perusal.

CAMDEN,
N.J.

:kr.L\Vr;i;V:>v>T>.;'-

WARREN WEBSTER & CO.,
NEW YORK, CHICAGO,

39 CorlKindt Street. 1504 Monadnock Bldg.

(^vigi^fjv



December 26, 1896 WESTERN ELECTRICIAN. XIX

NEW YORK, 120 Broadway.
BOSTON, Exchange Bviilding.

CHICAGO, New York Life Building.

TACOMA, WASH., 102 S. 10th Street.

BUFFALO, Erie Covmty Bank Bldg.

PHILADELPHIA, Girard Building.

ST. LOUIS, American Central Bldg.

CHARLOTTE, N. C, 36-38 College St.

SYRACUSE, N. Y., Bastable Building.

SAN FRANCISCO, Mills Building.

WASHINGTON, D. C, 1333 F. Street,

N. W.

Robinson S-tree-t, - - Allesl^ei^V> ^nnsv^lv^an

IfyouWdntany WehdvefurnhtiedDopefor
i

^

\J_ _ •' / iomeoffhe/argeMDrmj
I inrhe country. I

H-PHAflNDN
forTrdnsmissiorit UOMPANY,

24-M^rl(e!5[.CHICAB0.

Gasoline Engines.
The Best and
Cheapest Potf-
er for driTinff

Dynamos. Steady rdght Cruaranteed. Send
for Catalognie, Etc.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.
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J. C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES,

Special attention Blven to the buiWlnB of Electric Motor and Trail Cars.

tSoflders of BrlU No. 21 TniiMi with solid foreed frame, and "Eureka" Maximum Traction Pivotal TrncSc

o *o*o*o*o*o*o*o*o*o*o«-o*o*c
*

s Aluminum s

I Nickel Alloy. \

O Manufactured by The National Obe o
* & Eeddotion Co., under Letters Patent *
O dated Sept. 18, 1891, No. 459,494. C
* *

^ This alloy is especially and now oniver- '-'

Q Bally used for armor plates, gun metal, pro- *

* jectiles, acid paos, propeller wheels, car ^
O wheels, steel castings of any description and q
Hf. general foundry castings in either gray *
Q iron, malleable iron, braes, broazo and cop- q
* per castings. It is nsedvery extensively in j.

O puddling furnaces, open hearths, reverber- o
* atory furnaces and steel converters. Its *
9 fluidity and cleansing properties to metals, o
* aside fmm its streogtheniDg qualities, are *
2 attested by indisputable authoiilies. O

O *
-. Aluminum Nickel Alloy is reduced from "^

2 twenty cents to FOUR CENTS per pound *

^ in ton or 6oo*lb. barrel lots. 5old under 9
O strict guaranty. *

o National Ore & Reduction Co.,
*

o ST. LOUIS, MO. o

O " Branch Agencies and Supply Offices; q
* RiOHABD Baibd fa Son, Ironmongers, *
O Hamilton, England, aod Glasgow, Scotland. O

Wm. Clendinnenq & Sons, Montreal,
Can.
D. C. Caroll fa Co., Pittsburg, Pa.
The J DDNSON Mfg. Co., San Francisco,

Cnl.

O •0*0*0*0*0*0*0*0*0*0*0*0*0

DOIVIESTgC

Electrical Work.
Concise and Practical Explanations for Plumb-
ers, Tinners and Hardware Dealers on How

to Wire Buildings for Bells, Alarms,
Annunciators and for Gas

Lighting from Batteries,

Illustrated with Twent)'~t-u;o TXagrams.

By William A. Wittbecker.

Price in Paper, 23 Cents.
Price in Clotii, 50 Cents.

THE growing demand for simple electrical an
paratus in dwelling liouses. offices and work

shops and the need of plain instnictious whereby
any person without a previous knowledge of elec-

tricity may be enabled to undertake their suc-
cessful installation, has prompted the publication
of tliis httle book. It is not intended for the
amateur wlio seeks for nothing but experimental
n'ork. neither is it expected to enUghten the ex-
pert electrician ; but to the person who is seeking
tor information that will assist him in increasing
his daily earnings this little vohmie is addressed.
The information given is above all else i)ractl-

cal. and witli a close observance of the directions
laid down anyone without the slightest knowl-
edge of eleetfieity should be able to do the work
described.

Electrician Publishing Co.,

Suite 5 10 Marquette Bldg.,

BROOKLYN, N. Y.
Manufacturers of the

Morrin "Cliniai" iii "Coiiiiionnf Safely Water

Tie Boilers.

^3^ BUILT IN UNITS OF 50 TO I ,O0O H. P.

PKIITinN' Beware of infringers, they will

uAUIIUIi. be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

Speciflcattons, Drawings and Prices furnished
1- on ax>l>lieatioii.

Send for Catalogue of Climax and Compound Boilers.

R00TIMPR0VEDWATERTU6E BOILER.

^BLUSn AOEMS.

.^onadnock Block, Chicago, ill.

Neave Building, Cincinnati, Ohio.

Security Building. St. Louis, Mo.

ABENDROTH & ROOT
MFG- CO.,

m am Street„ NFW VOWh'.

I'REG.TRADEMARKS The Phosphor Bronze SmeltingCo.Iimited,
2200 Washington AVE.,PHiLADELPHiA.

"ELEPHANT BRAND PHOSPHOR-BRONZE''
l,NGOTS,CASTINGS, WIRE,RODS.SHEETS, ETC.

. ^
^^ ^ DELTA METAL

CASTINGS, STAMPINGS AND FORCINGS
ORIGINAL AND Sole: Makers in the U.S.
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INFORMimCAUTIONiNOTIGE.
The courts of last resort in patent causes have repeatedly and recently sustained BRUSH PAT-

ENTS FOR STORAGE BATTERIES, Nos. 266,090 and 337,299, dated October 17, 1882, and

March 2, 1886, covering broadly every practical type of storage battery plate, including'^not only pasted

plates, but also the so-called Plante plates, in the words of Judge Shipman (52dFed. 13t "A sec-

ondary battery plate ribbed, honeycombed, studded or equivalently prepared ....
in which the Plante process of electrical disintegration or some kindred process
of forming was used."

In the interest of the development of the storage battery business these fundamental or basic patents

have been acqaired at great expense by The Electric Storage Battery Company, and users,

vendors and makers of storage batteries and storage battery plates are cautioned against their infringement.

To guard users, vendors and purchasers against inadvertent and unadvised infringement, notice is

hereby given that the types of batteries and plates advertised by the following:

The Electi'o-CIieniical Storage Battery Conn>aiiy,
The "Willarrt Electric & Battery Company,
The Ohio Storage Battery Company,
Xorwalk Electric & Battery Company,
The W^arwick Electric Manufacturing Company,
Electric !Sfovelty Works,
3Iomence Electric Ball Storage Battery Company,
Silvey Storage Battery Company (Dayton Mfg. Co.),

The Haschke Storage Battery Comx>any,
Woodwarfl Electrical Company,
Devere Electric Company,
B. J. Hauss,
Eclipse Electric Company,
The American Battery Company,
Samuels Bynainic Accnmnlator Company,
National Electric Car Eighting Company,

ire considered flagrant infringements; and further, that vendors, purchasers and users thereof will be pros-

ecuted by injunction and otherwise according to law.

THE ELECTRIC STORAGE RATTERY 0*).,
Drexel Building, F>Mll.ie^DEL.F»IHiA,
JKOAIUVAY. SEW YOKK. 1513 JIAK«tlTETTE BUIL,DIX«. CHICAGO. I

aaa MARKET ST.. SAN FRAXCISCO. CAf>. 'J3 STATE ST., BOSTON, MASS.Rranrh flffirp?
' «« bkoaiuvay. new yokk. 1.5*3 MAK«tiTETTE buii,din«. Chicago, im/. 3i.5 n. caivekt s-t. wat->'

ELECTRICITY FOR
Latest Edition, Now Publislied in One Complete Volume, 424 Pages, Profusely Illustrj

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PARTI. CONTENTS. ( IIAI'IEI: i : i;ir,m, hi . i ,,.,,

Norj-i i.l]'lii''tiir.:iTiil Il]-iil;i|i.r-: I'.lcrljc-M.iiin. |-nrvr \,,l|, I:,

Ver:~. I llAl"l"i:i: II; HvILUMUM M.IL'rirtx licl(l( nil-, 1 Irrllu M
CH.'M'TKk Jll: .\nrialiuvs. (ii]i>lni.'li.,]i iit. DilV.-ivhl I-, iir.U di , c "
necti-i]; Ili-iitineof AriiKitiir.N; Kil.lv I lurriits. I'llAI'll':!: I\':

Indll'-liori; ScTi.-s \\iiill]il l>vi];illl<js; Sluirit WcillTnl llMli -; i-:\f

rent ail'l I'oristant l'olctiri;il l»V[i;ilrlns; S.Tif^ nimI l';il;ill'>l: I';

CHAI'TKIt \': Ill.-illiili-sr.-iil, l',iii,i),s; Fil;il

ml NfL'.iinr; lonductors,
< Minis: ( iirrent; Am-

s, I'll iiiiMiriil Macinets.—
(iiHiiiuliiliHs, llinv M.Hli'andf'on-
Thr Cunviii; llmv rr.iilu.Til

;

rillll!; Ihc Kli-liK: Cniisliiijl Ciir-

iillrl iir Mullililr All' S\«lfiii.-
Fluslliili;; K\lLiiislilii;; 'l

Candle I'fiwrrr; ^)l.fT;it''il in Sit»-s; Aiitnniafl.- ('Ill -Out; In ."Miilliplr Ali'.nf Taralli-l; MiilllulrSr
jMultl]ilf;Sc;rH-s<'ilt-llMt; Tliri'.' Win- Svsti'lii.-

I

'I I A l"l'l':i,' \t: The An' l,ii;lil lluw Fiii'iiii'il

Causes of Ulistuadirii'Ss; Kcun'ilw l':af*r-t ol sliail.-s ni' Clcdi.-s; Shapi' nl" Carliniis I'liiliT Dillcl'riit
Conditions of liuniillu'; -Vrc l,aiii|is; Ki-LailatniL: arni (Ilia lilt Mi'riiaiiisiii; Ai'tion of Ciuri'lit- ( liitcli

telnjis; CkKkwork Lamps: luaililr L.-imps; 'I'luiihli.s in Lanips.—ell Al"!'!';!: ^' 1 1 ;
( .ininnitatdl'S

and lirushijs; Ttic lirnsli Coin lal.irx r,nis|i,.s: liilli'l'<'iit .stvlrs of llnislirs; li.inl.l.i llriislifs'
SIni-ld l;rnsli.-: Tl''iiilil"s '.villi ('..iiiiiiiital.irs ami llnislii-s; ( ciirci-t I'liMtimi nt I'.iirlirs- Snarkini;
at J'.rn-lii's: ( an- of l;rii~li.-s ami ( intators; I'lasliiiit. -( 11 A I'TI'Mt Nil I ( in llrKUialliiii;
Ilaml lli-iilalioii; r.v I'osilinn of l;ni>li..>; K,-sislai I'.civ; Krsislam'r (nih lllM"l'l';i; ]\'
AniiTl'-an Syst(;jii of Aiilonialiv ('iirnait Ki'riilaliiui; Tlic liviia ; HrKiilalni ; Ai'linii of lloKnlator.
CIIAI'TKU.'C; Brush Syslolu of Aiiloiiialii' Cnri'i'iit lli-KHlalioii; I'.rnsli Ai'liialun'; I liaL'l'aill of Cir-
cuits tliroUKli Dynamo. ICcKnlalor ami l.aiii|is; Dial or Kofiilalnr; lan-aml Ail inslinont of Dial-
Dial Controllor; Circuits anil coiini-ctioiis of No. s llnisli Hvii ciii'iiils of ('oiniionnd Wound
Constant I'otontlal I'.nisli llviiaiiio. ('IIAfTI';it X 1 ; 'fin. faliMin Sysli-nr Anloinalir Uri'iilalor-
Circuits of n.-Kiilator: Clrcuils of llv no; Aclioii of KcKiilalor; lluivi'll rrrvsniT Imliralor- llia-
Krani of circiills; li..s.'ri|.lioii of I'arls ami (innalliin. ('II AI'Tf'.!! \ll; l-AccMor Svsir I'viito-
matli- Current llcmilatioii; liynaiiii,; .yriualurc: lilaun f circuits; Tin- lli-milalnr and .Motor:
Acllr;n of l!o2ulator.-C|IArTI';il XIII: .Scliuvlor Svslrui of Antomalic ( nrrciit l,',i;iilalioii
Dynamo; Armature. Commutator and iiriislios; liirii^ra f ( irciiils in Arniatiin- and field Kecu-
liitor; Circuits In Itetoilator. -(|IAITI':K .\IV: 'I'lionison-lloiislnii System of Aiiloniallc i'nneiit
UoKulatlon; hynauio; Arjnaturc: Comniulalor and llrnslies; CnnlrolliiiL' MaL'iiel \\:ill i nnlinllei'
DlaKrain of Circuits; Air r.last.-CIlA l"r|.:i,- W; Ualerlmnse Svsleni of 'liner- Itnisli Anlninatic
Curr.-nt Kcifiilatlon; ()yn;iiiio; l-:xtl-;i I'.rusli; Keslslance Culls ami Iteiinlalor ( 1 1 A I'l'l'l; W 1

Ann.' re M.-i.-rs: •rani!(-nlial Scale; .Solenoid ,'Melers. I'llAI-'I'I'J; XVII; Vollniel.-is riessurii
and l'..|.i, -Sid Indicators. (11 ArTKIt X \ 1 1 1: -resliiu:; Cah liii-li-is; Aslalli- Neeille; Jiill'e,.-.
onll;!i V|.,,;iralie. Cll AI'TKI; \'IX ; Wlieatsloue llrid(;e or Klecirii-al llalam-e; lliam-an of Clr-
culls ;.iid.Mei|iods,ol use; llrldco-and Itlicoslal; l;.aiml I-'orni; Siniaie Foriii. cll A l-l'Kl! XK
riie.Maanr-loasa leslliiK Insiriuiieiil; Ariiaiture; l-'ie|,|; la-ii; jiiam-am of clrcidls.- Cll A I'TKIiXM; (.ouiiiluK liynamosTouellier; In Series; In slniiil; Series, siiiinl :iiid ( oniiiniiiid \V 1 Ma-
Cllln(-.'.-('llA7Tf:itXXII; Sivllclics :uid Sv, llclihoards; l.„;.l, Sv, ll.-li |-|ii,.:i,i,| Socket (i-ine.
Over riuKand .Socket; Conclusion. I'll A I'TKH X X X 111; l';ie.-lrlc jMiilors; ileneral |-rini-liiles tKeSamo as In liywuiun; rvfies; shunt and Series Molors Sullalili) for all Gfnoral I'urposes; Jtuitula-
t on of Shunt VoU.r«;f)fHorlcB .Motors; Coiinlcr I-:. l\l. r.; Dlrcdlnn of liotailon iinll Dli'cctlou of
Current; suniiiK Motors; IllaKrani of Cimneclliui.

PART II. CONTENTS. cilvi-'iekI; Alternate Current Dynaniostt'lncinles of the
Field; I'ield CiiMenr Aniiaiini-; Winding,'; Connections; Lamination; Differo.^ -s or Alterna-
tors; Ki-unlalinn; l.e;idiji;.' s\ slenis; Tile llrush Generators; Magnets; Armatx' 9 nclples of In-
dnciinn. CHA I'Tf:]: II :

|i\ ii;iiiios. Ciinliiuied; Tile ]\Iordnv .Alternator; StaciWarv Armatures;
l-'ii'l.l .Mamiets; Feri-aiili Annatiile; Field :\Ia-nels; AViiiiliim'; ( 'iillecl.irs. -CnAmL . Ill: Dyna-
ocisC hided; Siemens livminio; l;est Ala-.-iielic ciicnils; Shinlev ( 'oiistiint J^fc.ent DjTiaiuo;
Ihe .Vniiatuie; Self Indm-linn; l;e-iilal inn, - I 'I l.\ r'l'l-d; 1

\'
; llidili'liou Coils; C^»erters; Trans-

lormei-s; l-j-onninv of Distlii.iiliiiii; .\ii l':iei-fri(-al If. 1*.; Losses in Conductor; InB 'on Colls; Ef-
fect 111 liiducll •fi'ansfiirmers.--('llAl"l'l';K A'; Trausformei's Continued; IndH ; Coils; Con-
verti'is; 'I'mislnniiiiiu: Cp and Imwii; Hesi-.-n of Translnrmers; The Static Ci» Protection
.\L';iins|; ci'niimliiiL' llie Seciimlarv; (iilier liivires; The l-'oil I'mtcctor; Pitt'eront^t v of "PraDS-
I IS I IIAI'li:i: \"1

I laiislormers, ( omliidiil. Fuses, i;i-..;iilalinii ; AVindinR^B i(nsformers;
ceiii Una I" (ill-nil; Ke.^uhilinn; SaleU I'dsi-s, I ILM'TFK All: I'anillelSj^Ph; Series Are
LilI I S\s|,,iii, |)i:ii:i;nii 111 ( irenils; rarallei S\sl,iii: l'riiii:ir\' Circuit; Secoiahiry T ult; Placing
111 1 i-ansliiimris; l-'usi-s; liiam-am ol Series .iic I.iLdlt Circiiil, Cll A PTEIt A'lII: . -s of Force;
ll\sii-rrs]s Vl;ii:neijc l'eneli;ili 'llie cirenit of Lines of Force: l-:\].eriinents» i Jasnet;
Lapidil) ..I KeM-i-salsaml llvsleri-sis, cll ,M'TE|: 1 X ; Arc Lamps; In Series; Th(?lA\ ' nchoiise
Arc Lamp I ii;e^i':ilii iiC ciliiiils in Lamp; Action of llie Slechanism ; Flat (';il'linns.--''r' 'TEliX;
Arc l;iiii|is. in Alnlll|ilc; Sl'illerv 1 lillercnlial Lamp; Alecliaiiism of Ltmiji; Its di.e; - CllAP-
TI'll \l Al.-iisnrim: and Imlicalim; ,\|.p;ii'aliis; InsI niim-iils Piir I'se Willi Alle, 'nrrents
I'illei 11 Ihiisi- used Willi Connnn.ius Cnin-iils; ,\iiiim-li-rs; \olliiieters; llescrip. Several
Foniisol liisii-iiiiN-iils, cllAri'l-',l; Xll; Aleasurim; liistniiiieiits. Ciinlinni'd ;

llnl '.' luslru-
mi'iils: 'I'heCanlew \'olliiieli-r. Iiel.iilsnr Ihe Inslnimenl; Low I'oleiitial \'oltmelei CIIAI'TF.R
Xlll; \'.illnieli-rs; Doidih- Coil \'iilliiieli-r; Two Types, CIIAI"fl':i; X 1 V ;

Sprilii; .A .T Curled
Sprint; Alel.-r,- c II ArTI';U \ \"

; 'I'n isli-d Slrip InsI n ills; I iia;;i-aiii of ( 'oum-i-lioLs lu. Oocra-
li if liislriiuieiiL-CII,\l"n-:i; X\I: L'i'i-oidim; Ali-ters; SLinlev Mi-li-r; Coiislnictic Prln-
ei].lesol (ipi-i-alion; lliiiijraiiis of falls; slatleiv llidnclion .\lelei-; I lescripliiill ol fifrfs ... Prin-
ciples of I ipi-ral ioii

; AVall Aleter; 'I'lioinsiili .Nleler, C 1 1 A 1 "I'F K X \"
1 1 ; I leiiei'alli S in P H-llel;

liilhi'. lilies ill iipi-ralim;; Alteriiali-(;iirri-iit Cem-ralnrs in fanillel; Arrauseinciils of Circtiits and
Alacliim-s lor ()ii.-i-;iliim in I'ai-allel; l»iai;i-;i f Comimiii ,\ii';iii-.:eiiieiil ol Alai-lillles and ClK'Ults,
cllAI'Tl'd; XVI II; (ihm's Law; Slreii-lh ol Cnrreiil; l-'ininnlas and Fx;imples; finver aifl Heat-
iiii; I'lllccls of Currents. - CilAl'TEK -\1X; Ground Alarms and Leak Dotccturs.

PRICE, $2.50.

Orders for ahfivc bfiok.or any clci Irical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 5I0 Marquette BIdg., CHICAGO
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CENTRAL STATION EQUIPMENTS.

3IREGT CURRENT APPARATUS
For Distribution over City Mains.

m MULTI-PHASE APPARATUS
For Transmission to, and Distribution Over, Suburbs and Outlying Districts.

IM< IVIY IIM OEIMl^R/kTIOIM.
^OOIMOIVIY IIM TRANSIVIISSIOIM.

EOOIMOIVIY IIM DIS-TRIBUnriOIM.
EXTENSION OF SPHERE OF OPERATION.

GENERAL ELECTRIC CO
#

MAIN OFFICE: SCHENECTADY, N. Y.
J9^^i\<fi Offices in all Large Cities of the United States. For Canada: Address Canadian General Electric Co., Toronto.

|. /he Holidays are Coming.
Wh.y ' i_dke a present of an electrical book to those you desire to remember at Christmas or New Year's? Useful presents

.are most appreciated. Note the following:

\I0 TENDERS* HAND-BOOK.—By Lieut.
-y^ _' hundred and forty Illustrations. Pric&

:irely new and up-to-date «-urk, 226 pages,
> indlng, size of page 5% by 3^2 inches.
ynamo tenders, liDemen. stationary and
;. Just thp book for men who wish to

:.erate and care for electric light Installa-

../ boob of the kind in the English language.

XKW
F. E. i.aa
SLOO. An .

flexible cl(,

Designed
murine - '

learn h j\\

tlons. 'j'be

BELL J"- i^:SBS' HAND-BOOK.—By Lieut. F. B. Badt.
Third E^ i ^' Eighth Thousand. One hundred and six

paces. St A i.-atlons. Just the book for those engaged In

selling, ' V Uing or handling Electric Batteries, Electric
Bells, EI' ' or. House or Hotel Annunciators, Burglar or
Fire Alar . Electric Gas Lighting Apparatus, Electric

Heat Rp' ting Apparatus, etc Tiie only book of its

kind, t i as A. B. C. Price $1.00.

(0 TRANSMISSION HAND-BOOK.—By Lieut.
dt. First Edition. Three Thousand Copies.
n.pages, twenty-two illustrations, twenty-seven

Dies. Gives more practical information on the
in any work published to date. The book ron-
ecessary Information for Power Producers. Cap-
gents, Engineers, and Jlotor Inspectors. With

00^ anybody mav ninke estimatp.s on the co?=t of
4on Plants. A practical and reliable work. Price

ELF,
F. B
Ninety-.'
original
subject
tfli:.s

Itni ^U
this
Tra
$1.0

i:... sDESCENT WIRING HAND-BOOK.-By Lieut.

F. B. it. Profusely illustrated. Price $1.00. Type paga
5>^ b' inches: aesible cloth binding, sixty-sis; pages.

tb i-ty- re cuts and five tables, three of which are 12 by IS

Iq *?«> These tables give at once, and without any calcu-

Is
" t'le size of wire required in each case for any ner-

curage of loss. A timely book, containing full iuBtructlons

ft>ir Incandescent Wiring, and complete luformatlon con-
lernlng Methods of Running Wires, Location of Safety
D 'Ices and Switches. Splices, Insulation and Testing for

F. "ts. Wire Gauges. General Electrical Data. Calcninting
Si of Wires. W'iring of Fixtures. Elevators. Buildings,

Isc d and Central Station Plants. The only complete
boo. ' the kind published.

DEI.
-Br
postal
of Bl

neat

•"TON OF PRACTICAL ELECTRICAL UNITS.
P. B. Badt anil Prof. H. S. CarharE. Price,
rd. 75 cents. This Is a very handsome book
-es. printed on flue, heavy paper, with
uindlng. It contains Portraits and Bi-

ographi- ^i Ohm, watt, Faraday. Joule, Gauss, Weber,
Sir W'l'i Jm Si*;^ens, Dr. Werner vou Siemens. Voltn,
\:,wrere I^anlfcl. and von Jacobi. together with a carefully
prepared table of Practical Electrical Units, with their

relative values. In no ot:,er single volume can this rare
collection of portraits be found.

THE TELEPHONE HAND-BOOK.—By Herbert Laws
Webb. One hundred and forty-six pages, 138 lilnstratloos.

cloth, hand-book Rize. price $1.00. Extract from Preface:
"This little book has no pretension to be considered a com-
plete treatise on telephony as it exists In Amer. a. The
time for such a work Is not yet come. But it Is felt that

itliKre is a demand for a practical book on telephone work-
ing and management, and the Telephone Uand-iiooU
is an attempt at meeting that demand! With the exception
of a few chapters dealing with certaiii forms of trans-
mitters and receivers used In Europe, which are given for
the information of those who may wish to engage iu the
manufacture of telephones, the book is based entirely on
standard American practice; and most of the material,
apparatus and methods described are peculiar to or have
originated In this country." No pains have been spared
to make it the best book of its kind. It Is right up to
date, intensely practical, and so plain and clear in Its

language that anyone can understand and learu from it

everything regarding telephone work and mauagement.
It coafoi-ms in size and style to our other Hand-books
which have been so favorably received by the entire elec-
trical fraternity.

THE BOOK YOD WANT.
DESMOND. CHAS.—Electricity for Engineers. Constant

Current. A clear and comprehensive treatise ou the prin-
ciples, construction and operation of Dynamos, Motors,
Lamps, Indicator and Measuriug Instruments: also a full
explanation of the electrical tenns used in the work. Al-
ternate Current Apparats- Containing an explanation of
the principles governing the generation of, and a descrip-
tion'of the instruments and machinery used in connection
with Alternate Electric Currents. Illustrated. Revised
Edition. 12mo, cloth. Chicago, 1S93. $2.60.

BUCKLEY, W. J.—Electric Lighting Plants, their cost
and operation. Two hundred and seveuty-flve pages, many
illustrations and diagrams, cloth, 1894. $2.00; paper $1.00.
The purpose of this work Is to give to Intending purchasers
of lighting, plants such details as may uiil thom in forming
a fair estimate of the cost of construction and operation
of a proposed plant. Data compiled from station reports
of electric lighting plants employing overhead , circuits,
with suggestions pertaining to the Information: usually
desired by the non-technical purchaser.

CROSBY. O. T., AND DR. LOUIS BELL.—The Electric
Railway in Theory and Practice. A complete treatise on
the construction and operation of electric railways. Second
Edition, revised and enlarged. One hundred and eighty-
three Illustrations. 8vo, cloth. New York. 1892. $2.50. In
this work will be found a full discussion of the principles,
apparatus and methods of construction employed In electric
railroading. The treatment of the subject is thoroughly
practical, and will recommend Itself alike to the electrical
engineer, the student and the electric railway manager.

LOCKWOOD.—I5lectrlclty, Mngnetism and Electric Teleg-
raphy. A praetical guide and hand-book of general in-
formation for electrical students, operators and inspectors.
Three hundred and seventy-six pages, 152 Illustrations,
$2.50.

THOMPSON.—Dynamo-Electric Machinery. A text-book
for students of electro-tecfanlcs. Fourth Edition. Rewrit-
ten and revised. About 1,000 pages, fully Illustrated, 39
plates. $6.00.

A DICTIONARY OF ELECTRIC WORDS, TERMS AND
PHRASES.-By Prof. E. J. Houston. Third Edition, Re-
vised and Enlarged. One volume, octavo. 750 pages, Il-

lustrated, cloth. Price $5.00. The new edition contains
over 5.000 tenns and 75 new Illustrations. Concise defini-
tions of electrical terras in general use, illustrated descrip-
tions of electrical apparatus, and clear explanations of
electrical phenomena. A work needed in every scientific
library and an invaluable reference book to both students
and professional men. One of the features of the dic-
tionary is that it Is not a mere word-tjook. The words,
terms and phrases are invariably followed by a short,
concise definition, giving the sense in which they are cor-
rectly employed.

ELECTRICITY AND MAGNETISM.—A series of thirty-
four lessons, covering the science of electricity from Its
fundamental principles to its everyday practical applica-
tion. Comprises 34 lessons, 325 pages, over 300 diagrams
and illustrations. $2.00. By Prof. D. C. Jackson, Univer-
sity of Wisconsin: Prof. H. S. Carhart, University of Mich-
igan; Prof. B. F. Thomas, University of Ohio; Prof. Wm. A.
Anthony of New York; Prof. Brown Ayres. Tulane Uni-
versity, New Orleans; Prof. A. C. Perrlue, Leland Stanford
University, California; Prof. Geo. D. Shepardsou, Univer-
sity of Minnesota, and others. A comprehensive treatise
in simple language, free from algebraic equations and
easily understood. Table of Contents; 1. The nature and
properties of electricity. 2. Machines for generating elec-
tricity by friction and by electric induction. 3. Electric
batteries or appliances for generating electricity by chem-
ical action. 4. Electric batteries, or appliances for gener-
ating electricity by chemical action (concluded^. 5. The
nature and properties of magnetism, magnetic fields. 6.

The magnetic effects of electric currents, and magnetic
circuits. 7; Ohm's law of the flow of electricity. 8. Heat-
ing effects of electric currents. Miscellaneous effects of
electric currents. 9. Galvanometers and voltameters. 10.

Measurement of electrical resistance. 11. Every-day meas-
urements of electric currents and pressures. 12. Every-day
measurements of electric power. Condensers and the meas-
urement of their capacity. 13. Electrolytic deposition of
metals. 14. The electric telegraph. 15. Multiple telegraphy.
J6. The telephone. 17. The construction of telegraph and
telephone Hues and instruments. IS. Testing lines for in-
sulation and conductivity and the location of leaks and
breaks. 19. Principles of continuous current dynamos and
motors. 20. Principles of continuous current dynamos and
motors, their construction, care and attendance. 21. Arc
lighting and arc light machinery. 22. Incandescent light-
ing and power transmission, two, three and five wire sys-
tems of distribution for electric lights and motors. 23.
Construction of electric light and power circuits, and their
testing. 24. Testing electric light circuits, and the distri-
bution and measurement of light. 25. Electro-magnetic In-
duction. 26. Alternating currents. 27. Alternatins: curi'ents
and alternating current machinery (concluded). 28. Miscel-
laneous applications of electric motors. 29. Electric rail-
v.-ays. 30. Methods of handling and controllin;^ railway
motors and generators. 31. Model electric plants. 32. Un-
derwriters' rules, etc. 33. Electric welding, forging, etc.,
electricity applied to the kitchen. 34. Electro-thcrapL-utics.

Above books, or any other electrical works published, sent prepaid on receipt of price. Address

ELECTRICIAN PUBLISHING CO., 510 Marquette Building, CHICAGO.
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ME.

VyiLLARD

5TORA0E

BATTERY
JOINTS
SOLDER
PASTE
PELLETS

wTLUAB».EiECTt||c""" - BATTERY C°.-

CLCVELAND OMIO
We Guarantee No Infringemenis.

Purchasers Protected.

ME RAWHIDE

LEATHER,,

2HULTZ3 PATENT

[ PULLEY COVER.

DRESSING
AND

BELT CEMENT.

L(r_i.ular5

WDvtlN u^ 1 riLf! L. ii BLLiING

'Dynamo
^ELTIN&s ** I-onis, Mo., r 8. A

BKA.VOBaa: 164 Summer at., Boston; US Liberty St., Now Yoit; I29Korth ad St., FliUadelphU,

The Electrician Publishing Co., Suite 510 Marquette
Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

Gardner
Grinder

GrindincI
FlatSurfacis
Hwiu Do fno/4
TwoToTen

ITimesAsMuchI
/ Work AsA
JOUIDWHEEI.

IE Tooit a m:n:f.'r:i. hardware.

VULCANIZED FIBRE GO.
In Sheds, luh'js, Rct!?, Pli

SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
und Special Shapes to order. Colors, Jlt-ii, Black and Gray. Send for Catalogue and Prices.

w.LrMfNj^o"N,oEL The Standard Electrical Insulating Materia! of the World. i

OFFICE:
4DEY ST., NEW YORK.

REWIRED WITH RAVEN WHITf TOR,

OFFICE
TKi© F'erris ^A/he^el Ccs.

1131 The Rookery.

Chicago, April 30, 1800.

NEW YORK INSULATED WIRE CO..
320 Dearborn St., Chicago, III.

Gentlemes;—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Eaven AVhite Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test
will no doubt be a most severe .ne.

Yours very truly
THE FERRIS WHEEL CO.

P.v L. V. Rice. Msrr.

Used exclusively for all Incandescent Light-
ing; at AVorld's Columbian Exposition.

Used in some of the. largest buildings in the United
States.

GRIMSHAW WHITE CORE

RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIIVISHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS

Used by some of the largest Central Stations
and Fire and Police Departments in the U.S

New York Insulated Wire Company,
:V[AIN OFFICE

13-1, Cortlanat M.. New \ork. JiJJ-Ai\uni..-5.
, g,^ dearborn St. 134 Congress St. 1(B Sacramento St

Black Diamond File Works.
Est. 1863. Inc. 1895.

Twelve

Medals

Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Oar goods arc on sale in every leading Hardware Store
in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

N. B. BUBB, Manager. J. M. CHEJ VUT, Supt.

WILLIAMSPORT WOODEN PIPE CO.,
MANUFACTURERf OF

WOODEN CONDUIT,
UNDER CHESNUT PATENT.

Write for Information and S?!<! Money.

WILLIAMSPORT, PA.

AN EXTENSIVE AND IMPROVED CREOSOTING WORKS ATTACHED TO THt PLANT,

For underground electrical purposes the conduit produced imdtr
this process is the most practical, the most durable and' the most
economical of any conduit on the market.

This conduit is now being used in the leading cities, and thi best

of references furnished on application.

Klwlrk l.lKlillnKanil
i'over Apiwratiis.

THE
Hotton, MiiDK., No. i» Sumnier .si.

New Vork, N, V., No, tl liioail St.
rinra'lt.ijihia, I'a., No. rrfiuArtii .St.

AtlunlH, <:m . IviiiltuhlMlllilK,
' '" -1. Ill . Mnnadnijck lirilt!.

,
,\1n.. \V;,lmvili;lit lllili;.

ii'is>:fi, ('ill.. No, 1!', First St.
<''; loiin K. Hl.lall.Ciinii-irlii lllrtL'.

I'M,' •',,:,,., Kiiss^ll.tr,, BRUSH
ELECTRIC CO.,

V> In -
!,; jiyimmo lit) IlKbti v.iioni:aiiilU,poTr«r.

Ofllce and Worka. Cor. Beiaen and nanon 8t»,. CiiBVBI.ASTD, OHIO.
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